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Miloš Rakús 

Cephalopod Fauna of the Lias and Lower Dogger from 
Olistoliths of the Rača L nit of the Magura Flysch 
(Locality Lukoveček) 

18 obr. 4 fotogr. tab. (I—IV), slovenské resumé 

Abs t r ac t . Ammonite fauna of the Lias and Lower Dogger from the locality Lukoveček is 
described in this work. The Jurassic occurrence is here linked to the Magura Flysch, to its marginal 
part of the Rača partial unit. The Jurassic sediments occur as olistoliths in the lower Soláň beds of 
Upper Cretaceous age. 

Fauna belonging to three Jurassic ages is described in the systematic part. As most ancient we 
regard the following assemblage: Amaltheus cf bifurcus How., Phylloceras cf. hebertinum (REY.), 
Partschiceras cf. striatocostatum (Moh.), Juraphyllites cf. libertus (GEM.) and Cenoceras striatum 
(Sow.). This assemblage corresponds to the Lower Domerian, zóne stokesi. 

The Upper Domerian is represented by the species: Pleuroceras solare (HILL.) and Cenoceras 
striatum (Sow.). 

The Toarcian is characterized by Dactylioceras (Orthodactylites) cf. athleticum (SIMPSON) and 
D. (O.) cf. semicelatum (SIMP). These species correspond to the zóne Tenuicoslatus. 

From the faunistic viewpoint the Aalenian assemblage is richest. It is characterized by the 
species: Costileioceras cf. costatum (HORN.), Costileioceras sp., Brasilia ex gr. bradfordensis 
(BUCKM.), Ludwigia ex gr. murchisonae (Sow.), Oedaniďt ex gr. falcifera BUCKM., Reyneselldi ex gr. 
lineata BUCKM. 

From the paleobiogeographic viewpoint we may state that the Mediterranean influence in the 
faunistic spectrum decreases from the Domerian to Aalenian and on the contrary the influence of 
the European faunistic province increases. 

Introductíon 

In the Flysch beh of the Outer Carpathians there occur few localities of Jurassic 
sediments that attracted attention from the very beginning of geological ex-
ploration of this area. This attention was probably caused by two factors: 

1. entirely different lithological composition (predominantly various kinds of 
limestones) contrasting with the detritic development of the surrounding flysch 

2. relatively abundant macroflora occurrences 
One of these significant Jurassic localities is situated near the SW end of the 
Hostýnske vrchy Mts., 1250 m ENE of the middle of the village Lukoveček, in 
the wood work Kŕiby. It is an abandoned flooded quarry. 

RNDr. M. Rakús, CSC, Geologický ústav Dionýza Štúra, Mlynská dolina 1, 817 04 Bratislava. 
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According to J. Reinelťs dáta (in A. RZEHAK 1904), in the middle of the 19th 
century, pelosiderite concretions (Brauneisensteingkugel) were mined in it and 
they were shipped to Vítkovice for processing. After ŕlooding of the quarry and 
collapse of the walls in 1880, the mining ceased and the quarry quickly perished. 
The quarry was reopened after having been drained in 1902 and macrofauna 
occurrences dáte from this periód. 

The Jurassic occurrence near Lukoveček was recorded for the first time in 
geological literatúre by V. UHLIG (1888, 1903). The first paleontological report 



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 
the Upper Jurassic in the locality Lukoveček. On the basis of the fauna of gray 
heavy-bedded limestones, J. OPPENHEIMER (1913) identified the presence of the 
Oxfordian — Kimmeridgian. 

According to present researches in the area of the Hostýnske vrchy Mts. 
(written communication of Dr. V. PESL), the Jurassic occurrence is linked to the 
Magura flysch, to its marginal part of the Rača partial unit. It occurs in the 
lower part of the lower Soláň beds, in the vicinity of the axis of the emerging and 
widening Ondrejov anticlinal belt. No significant strike dislocation justifying the 
supposition that the Jurassic occurrence is a tectonic fragment (klippe) drawn 
from the underlier along the thrust plané, was found in the immediate vicinity 
of it. A. RZEHAK (1904) was of this opinion — he linked the Jurassic occurrence 
near Lukoveček to the so-called Outer klippen belt. 

New researches of Dr. V. Pesl confirm V. Uhlig's opinion (in A. RZEHAK 
1904, p. 152), that the Jurassic sediments (Lias and Malm) occur in the locality 
Lukoveček only as intercalations in the flysch. Because of these aspects we 
regard the Jurassic occurrence in the locality Lukoveček as an olistolith that is 
a synsedimentary part of the Upper Cretaceous sedimentation of the Soláň 
Formation. 

The below-described materiál comes from the collections of the Geological-
Paleontological Department of the Moravian Museum in Brno. Unfortunately 
we failed to find doubtlessly which part of the materiál belongs to originál 
collections of A. RZEHAK and J. OPPENHEIMER. From the study of manuscripts 
in the labels we judge that the ammonite collection comes from various collec-
tors and various lithological types. I had at my disposal 50 specimens of 
ammonites with a very different degree of preservation (study of suture lines was 
possible only in rare cases). The paleontological materiál contains 16 different 
species that belong to 7 families. Stratigraphic range of the described fauna is 
from the Domerian to Aalenian. 

Already the first superŕicial examination of the materiál in the Moravian 
Museum in Brno showed that its generic and specific diversity is múch greater 
than A. RZEHAK (1904), J. OPPENHEIMER (1906) and D. ANDRUSOV (1959) 
state. 

In the end it is my pleasant dutý to thank Dr. J. UHROVÁ from the Moravian 
Museum for lending me the paleontological materiál from the locality Luko-



veček. I am obliged to Dr. V. PESL for providing me with foundations to the 
historical­geological part on the Jurassic from Lukoveček. Next I thank Dr. A. 
KULLMANOVÁ for helping me in microfacial evaluation of the thin section 
materiál. 

Descriptíon of the materiál 

The ammonite materiál described is preserved in the form of rock cores, that, 
as regards their lithology, can be assigned to three different types (it is interesting 
that this lithological difference coincides with the different stratigraphic age): 

1. gray organogene limestones with a clastic admixture. 
From the microfacial viewpoint they háve a clastic (detritic) structure. The 

clasts are represented by quartz, mica and organogene clasts. The quartz grains 
are unsorted and are not rolled. The magnitude 0.04—0.062 mm amounts 7 
—10% of the grains (estimation). Muscovite scales are very rate. Of or­
ganoclasts, crinoidal segments (abundant), thick­walled lamellibranchiate 
shells, ostracod shells, foraminifers (Frondicularia, Lenticulina, Epistomina) 
occur. Sponge and sea urchin spines are abundant, too. Opaque minerals are 
represented by small globules of pyrite that are limonitized in their margins1. A 
thin section was made from a rock core of the species Juraphyllites cf. libertus 
(GEM.) that we assign to the Domerian. 

2. dark­gray to greenish marly limestones with a psammite admixture. 
In this lithotype, fossilized Toarcian ammonites occur. It was impossible to 

carry out a microfacial analysis because of the lack of materiál. 
3. Dark­gray organodetritic limestones háve, from the microfacial view­

point, a psammite textúre. The matrix is calcareous. The clasts are represented 
by poorly rolled, but rather well sorted quartz grains in the sand fraction (0.25 
—0.31 mm). Besides them, also mica scales and in a slight amount of sericitized 
feldspars — acid plagioclases occur. Of dark opaque minerals, pyrite grains 
occur. A dark organic matter is present, too. These two components form most 
frequently ŕilling of cameras of the genus Protoglobigerina and exactly 
unidentified foraminifers of the subfamilies Involutinae and Permodiscinae as 
well as juvenile ammonite shells. Organoclasts are made up by fragments of 
thick-walled lamellibranchiates and ammonites. A thin section was made from 
a rock core of the species Costileioceras cf. costatum (HORN). 

1 Small pelocarbonate pellets occur sporadically. 
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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 

Mate r i á 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 

R e m a r k s : 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 r a t i g r a p h 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 

Ma te r i á 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 : 

D e s c r i p t i o n : 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). 

R e m a r k s : 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 r a t i g r a p h 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 Lukoveček, this 
species occurs in association with Amaltheus cf. bifurcus. 

G e o g r a p h i c d i s t r i b u t i o n : The species has a large distribution in the 
western part of the Tethyd province, where it occurs in many localities (see B. 
GÉCZY, 1967, p. 13). 

Fig. 4 
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Partschiceras F U C I N I , 1923 

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

M a t e r i á l : an incomplete rock core with suture line relics. 
The core is made up by beige organodetritic limestone 

D i m e n s i o n s : No. of D H E O 
sample 

14 62.0 30.7 12.0 9.0 
D e s c r i p t i o n : 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. 

R e m a r k s : 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 r a t i g r a p h 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 
Toarcian (tenuicostatum zóne). In the locality Lukoveček it is most probably the 
Domerian. 

G e o g r a p h i c d i s t r i b u t i o n : I t i s a typical Mediterranean element that 
has a large distribution in the Tethyd area. 

Juraphyllitidae A R K E L L , 1950 
Juraphyllites MCLLER, 1939 

Juraphyllites cf. libertus (GEMMELLARO, 1884) 
PI. I. Fig. 2 

M a t e r i á l : an incomplete and immature individual with a preserved cal-
cified shell 

Dimens ions : No. of D H E O 
sample 

2 22.5 10.8 7.2 4.0 
Desc r ip t i on : the shell is small planispiral involute. The whorl cross-

section is highly oval, the ventral part forms a short arch. The latter gradually 
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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.) 

S t r a t i g r a p h i c range : acccording to the latest studies of F. WIEDER-
MAYER (1977, p. 36) this species occurs from the Lotharingian (oxynotum zóne) 
up to Lower Toarcian (falciferum zóne). In our čase we regard it as Domerian. 

G e o g r a p h i c d i s t r i b u t i o n : this species is wide-spread predominantly 
in the Mediterranean area where it occurs in numerous localities. 

Lytoceratidae N E U M A Y E R , 1875 

Lytoceras sp. 

Mate r i á l : a highly corroded incomplete rock core of light-gray fine-
grained (? biomicritic) limestone. 

R e m a r k s : an exact assignation has not been possible because of poor 
preservation. Our specimen is a small individual whose overall diametre does 
not exceed 30 mm. 

S t r a t i g r a p h i c p o s i t i o n : a s t h e fossilization limestone is identical with 
that fossilizing Dactyliocerases, we regard our specimen as Lower Toarcian. 

Amaltheidae H Y A T T , 1867 
Amaltheus D E MONTFORT, 1808 

Amaltheus cf bifurcus HOWARTH, 1958 
PI. I. fig. 7 

Mate r i á l : two partly preserved pyritized cores (two incomplete whorls). 
Desc r ip t ion : the cross-section of the preserved whorl is lanceolate. The 

ventral part consists of a short arch that gradually passes into sides. In the 
ventre is a marked ropy keel, on both sides accompanied by very shallow 
depressions. The umbilical angle is highly rounded. The surface of the whorl is 
covered with marked, but not sharp rectiradiate to moderately sigmoidal ribs. 
Ťhe ribs commence in the umbilical angle where they are prorsiradiate. After a 
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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 plače 
of bifurcation being stressed by an inconspicuous "protuberance". The suture 
line was not preserved. 

R e m a r k s : Because of incomplete preservation (early ontogenetic whorls 
with protuberances are missing) we did not assign our specimens with certainty 
to the species Amaltheus bifurcus HOWARTH, 1958. The character of ribs of the 
preserved whorl, mainly bifurcations of ribs in the periventral part of the whorl 
as well as indications of protuberances in the plače of bifurcation suggest that 
the specimens from Lukoveček could be assigned to A. bifurcus. 

Our specimen, as it could háve already been stated by the author of the 
species (HOWARTH, 1958, p. 2), is very closely related to the species Amaltheus 
stokesi (SOWERBY, 1818). From the latter our species differs in a lower in­
volution, presence of strong radial or moderately sigmoidal ribs and presence of 
protuberances in the plače of bifurcation. 

In 1906, J. OPPENHEIMER (p. 140) mentions the species Amaltheus Mar-
garitatus D E MONTF. from Lukoveček. This statement was later taken over by 
D. ANDRUSOV (1959, p. 115). The study of the materiál from the collections 
could not háve proved presence of this species in Lukoveček. 

S t r a t i g r a p h i c range: In the región of NW Európe, the species bifur­
cus is situated in the Lower Domerian, zóne Amaltheus stokesi (HOWARTH, 
1958). The samé position in the Tethyd región is supposed by J. DOMMERGUES 
et al. (1983). In the región of the West Carpathians this species has not been 
known so­far. 

G e o g r a p h i c d i s t r i b u t i o n : the species is wide­spread predominantly 
in NW Európe. Frequency of its occurrences decreases substantially towards the 
S and SE and in northern margins of the Tethys it is rather rare. 

Pleuroceras H Y A T T , 1867 

Pleuroceras solare (PHILLIPS, 1829) 
PI. I. fig. 8. PI. II. fig. 1, text. fig. 5, 6 

1904 Amaltheus costalus REIN. var. nudus Qu — A. RZEHAK p. 111, fig. 1 
1958 Pleuroceras solare (PHILLIPS). — M. K. HOWARTH, p. 28—30, pi. 5, fig. 1 —7, text. fig. 

15—17 (cum syn.). 
1961 Pleuroceras solare (PHILLIPS). — DH. TlNTANT et al. p. 150, pi. 1, fig. 5. 
1971 Pleuroceras solare (PHILLIPS). — D. PATRĽLIUS et E. POPA, p. 134, pi. 2, fig. 3. 
1976 Pleuroceras solare ((PHILLIPS).— R. SCHLEGELMILCH, p. 73, pi. 36, fig. 2 
1980 Pleuroceras solare (PHILLIPS) solare. — F. WIEDENMAYER, p. 53, pi. 3, fig. 8—13. 
1981 Pleuroceras solare (PHILLIPS). — E. POPA, p. 234, pi. 9, fig. 5. 6. 

Mate r i á l : three more or less complete specimens with a partly preserved 
calcified shell 
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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 
Desc r ip t i on : 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. 
R e m a r k s : 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, 
1911) difľers from ours mainly in well developed ribs whose diameter attains 
25—30 mm. Young individuals Pleuroceras hawskerense (YOUNG et BlRD, 1828) 
resemble our species but can be distinguished from it by small, but conspicuous 
protuberances in the plače where the sides pass into the ventre. 

S t r a t i g r a p h i c range: Upper Domerian, spinatum zóne, subzone apy­
reum. 

G e o g r a p h i c d i s t r i b u t i o n : The species is wide­spread in NW Európe 
and in northern margins of the Tethyd Province (Alps, Carpathians, Caucasus) 

Pleuroceras spinatum (BRUGUIÉRE, 1789) 
PI. L fig. 5. 6. text. fig. 7. 8 

1958 Pleuroceras spinatum (BRUGUIÉRE). M. K. HOWARTH, p. 36—39, pi. 7, fig. 2—5, text. 
fig. 14—17 (cum syn.) 

1961 Pleuroceras spinatum (BRUGUIÉRE). — H. TINTANT et al., p. 153, pi. 1, fig. 9. 
1961 Pleuroceras spinatum (BRUGUIÉRE). — W. T. DEAN et al. pi. 71, fig. 1 
1964 Pleuroceras cf. spinatum (BRUGUIÉRE, 1789) M. RAKÚS, p. 132, pi. 2, fig. 2 
1966 Pleuroceras spinatum BRUGUIÉRE — K. Š. NOUTSUBIDZE, p. 85, pi. 18, fig. 7—11, pi. 25, 

fig. 22­23. 
1971 Pleuroceras spinatum (BRUGUIÉRE) — D. PATRULIUS et POPA, p. 134, pi. 2, fig. 4 
1976 Pleuroceras spinatum (BRUGUIÉRE, 1789), — R. SCHLEGELMILCH, p. 73, pi. 36, fig. 3 
1980 Pleuroceras cf. spinatum (BRUGUIÉRE) spinatum -- F. WIEDENMAYER, p. 54, pi. 4, fig. 9—12 
1981 Pleuroceras spinatum (BRUGUIÉRE) — E. POPA, p. 234 

Mate r i á l : three uncompletely calcified rock cores 
Dimens ions : inv. No. 

10 
9 

D 
12.8 
20.4 

H 
7.2 
8.0 

E 
7.5 
— 

O 
6.0 
7.4 

Desc r ip t ion : the cross­section of ontogenetically young whorls is kid­
ney­shaped (text. fig. 7). The cross­section of médium growth stages is subs­
quare. The ventral part of the whorl is fiat to moderately pressed in the 
median­keel part. The transition to flat sides is made up by a short arch. 

The surface of the whorls is covered with marked sharp ribs that commence 
in the umbilical wall, gradually get stronger and in the plače of transition of the 
sides into the ventre they abruptly bend aperturally. Near the conspicuous keel 
they get thinner and disappear. Approximately from the diametre of 10— 
15 mm, protuberances appear on the ribs (in the beginning of the ventral third 
of the whorl height). 

Suture line: the first lateral lobe L is narrow and bifid. The first lateral saddle 
E/L is wide and little cut (text. fig. 8). 

Remarks : The species Pleuroceras spinatum (BRUG.) is a characteristic 
and well identifiable species. In its cross­section, a lesser number of ribs and 
presence of protuberances or the ribs it can be easily distinguished from PI. 
solare (PHILIPS). 
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S t r a t i g r a p h i c range : Upper Domerian, where it represents a guide-
fossil of the spinatum zóne. 

G e o g r a p h i c d i s t r i b u t i o n : 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 H Y A T T , 1867 
Dactylioceras HYATT, 1887 
subgenus Orthodactylites BUCKMAN, 1926 

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

Mate r i á l : two partly deformed rock cores of fine-grained biomicritic 
light-gray limestone. 

Desc r ip t i on : 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 plače where 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 plače of 
bifurcation. 

R e m a r k s : reliable measurements and taxonomic assignation could not 
háve been carried out because of a relatively strong deformation. The character 
of the primáry ribs and the conspicuous angle of the last preserved whorl suggest 
close relations to Dactylioceras (Orthodactylites) athleticum (SlMPSON, 1855), 
fide holotype depicted by S. S. BUCKMAN 1912, pi. 51 a) 

S t r a t i g r a p h i c range: originally (see S. S. BUCKMAN, 1912, 516) the 
stratigraphic position was not sufficiently exact and the species was assigned 
to transitory beds between the Domerian and Toarcian. Now the species is 
assigned only to the Lower Toarcian, zóne with D. tenuicostatum (J. WIEDEN­

MAYER 1980, p. 138). 
G e o g r a p h i c d i s t r i b u t i o n : The species is relatively rare. It was origin­

ally described in England (Yorkshire). Occurrences in NW Európe are known. 
In the región of the West Carpathians it has not been known so­far, the locality 
Lukoveček is its first occurrence here. 

Dactylioceras (Orthodactylites) cf. Semicelatum (SlMPSON, 1843) 
PI. III, fig. 1, 2 

M a t e r i á l : two rather damaged and deformad rock cores of gray fine­
­grained biomicritic limestone. 

Desc r ip t ion : An incomplete specimen of an 85 mm diameter has (acc­
ording to reconstruction) a highly oval cross­section of the whorls with 
moderately arched sides. The whorl surface is covered with dense prorsiradiate 
simple­angular or bifurcating rather sharp ribs. The suture line was not preser­
ved. 

R e m a r k s : In the type and density of ribs, the specimens from Lukoveček 
resemble most the species D. (Orthodactylites) semicelatum (SlMPSON) as it was 
depicted by S. S. BUCKMAN 1911, pi. 31, fig. 1, 2. From the Buckman's illustra­
tion they differ, however, in more irregular bifurcations and our specimen seems 
to be a little more involute. 

According to M. K. HOWARTH (1973), the species semicelatum is múch wider 
than in the sense of BUCKMAN (1911) and he assigns to this species also forms 
that háve tuberculate whorls in the early ontogenetic stage. The opinion of the 
former seems us too wide and we háve accepted the Buckman's conception of 
this species. D. (O.) polymorphum FUCINI, 1935 has finer ribs, mainly secon­
dary. D. (O.) tauromense FUCINI, 1935 has, in comparison with our specimen, 
a little less dense arrangement of ribs. 

S t r a t i g r a p h i c range: the species is abundant in NW Európe, where it 
occurs in the Lower Toarcian — tenuicostum zóne. 

G e o g r a p h i c d i s t r i b u t i o n : the species is wide­spread predominantly 
in NW Európe. Its occurrences in the Tethyd región are rather sporadic 
(F. WIEDENMAYER, 1980). 
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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 

Ma te r i á l : a nearly complete individual with a partly preserved calcified 
shell and three whorl fragments of various growth stages. 

Desc r ip t i on : 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 
indicated bend in the plače where the sides pass into the ventre (text. fig. 9). The 
sides are moderately arched and in the periventral middle of the whorl height 
are parallel to impressed. The umbilical angle is rounded but conspicuous. The 
umbilical wall is oblique. 

The whorl surface is covered in the beginning with rather conspicuous falcoid 
ribs that gradually get flatter. The living camera is smooth. The ribs commence 

Fig. 9 Fig. 10 
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in the umbilical angle from where they are directed aperturally at the angle of 
55°. In the middle of the whorl height they bend radially and in the plače where 
the sides pass into the ventre they again bend aperturally and after a short 
course disappear in the vicinity of the keel. The ribs branch mainly in two, the 
plače of the branching being approximately in the first third of the whorl height. 

The suture line (text. fig. 10) is preserved incompletely but it doubtlessly has 
features of a graphoceratoid suture. 

R e m a r k s : the specimens from the locality Lukoveček seem, in their 
whorl cross-section and rib type, to be closest to the species Costileioceras 
costatum (HORN, 1909). As it results from a monographic study of Prof. B. 
GÉCZY (1967), the taxonomy of the family Graphoceratidae is very disunited 
and criteria for distinguishing individual taxons are markedly different by 
individual authors. Because of the incomplete materiál we could not háve 
defined it more exactly than cf. 

S t r a t i g r a p h i c range: Middle Aalenian, zóne with Ludwigia murch­
isonae. 

G e o g r a p h i c d i s t r i b u t i o n : the species is wide-spread predominantly 
in centrál Európe. 

Costileioceras sp. 

In the ammonite collection from Lukoveček there occurs a whorl fragment that 
can be well assigned to the genus Costileioceras. The whorl cross-section is 
highly oval with a roof-shaped ventre with moderately arched sides and the 
largest whorl width in the middle of the whorl height. The surface is covered 
with sigmoidally bent, not very conspicuous ribs. 

Brasilia B U C K M A N , 1898 

Brasilia ex gr. bradfordensis (S. BUCKMAN, 1881) 
PI. IV, fig. 4 

Remarks : in the materiál was an incomplete specimen that, on the basis 
of its rib type and the course of the radial line, we assign to the group bradfor­
densis. From this species our specimen partly differs in a narrower whorl 
cross-section and narrower ventral part of the whorl. 

S t r a t i g r a p h i c range: Middle Aalenian, murchisonae zóne, subzone 
bradfordensis. 

Ludwigia BAYLE, 1878 

Ludwigia ex gr. murchisonae (Sow.) 
text. fig. 11 
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R e m a r k s : 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 plače of transition of the sides into the ventre they again bend aperturally 
and quickly disappear. Nodosites sometimes appear in the plače of branching. 

S t r a t i g r a p h i c r ange : Middle Aalenian, murchisonae zóne. 

Fig. 11 

Oedania BUCKMAN, 1904 
Oedania ? ex gr. falcifera BUCKMAN, 1904 
PI. IV, fig. 1, text. fig. 12, 13 

M a t e r i á l : Two incomplete rock cores 
D i m e n s i o n s : inv. No 

27 
29 

D 
16.5 
24.5 

H 
7.4 
9.5 

E 
4.6 
5.6 

O 
4.0 
6.5 

N/: 
21 
21 

D e s c r i p t i o n : a small convolutely coiled strongly laterally pressed form 
(text. fig. 12). The cross­section of the last whorl is elliptic. The ventral part of 
the whorl is formed by a rather arched arch that passes gradually into moderate­
ly arched sides. The umbilical angle is strongly rounded but distinct. The 
umbilical wall is low, obliquely orientated. In the ventre is a fine, but sharp keel. 
The whorl surface is covered with densely arranged flexiradiate ribs. The ribs are 
mainly simple, but forkedly branched ones occur, too. The ribs commence in the 
umbilical angle from where are directed aperturally. In the end of the umbilical 
third of the whorl height they become straight and are directed towards the 
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ventre, where in the near-keel zóne they become weaker and disappear. In the 
plače where the diametre is 25 mm are about 43 ribs. The plače of branching 
may be sometimes thicker — indications of the formation of protuberances. 

The suture line is typically graphoceratoid — relatively little divided (text. fig. 
13). The external lobe E is wide shallow and little divided. The first lateral saddle 
E/L is also little cut and is asymmetrically divided in two parts. The first lateral 
lobe L is little divided. U2 is shallow and attains approximately a half of the L 
height. 

Fig. 13 

Fig. 12 

R e m a r k s : overall magnitude, rather conspicuous umbilical angle as well 
as shape and course of the radial line made us assign the specimens from 
Lukoveček to the group Oedania falcifera BUCKMAN, 1904. From this species, 
however, our specimens partly differ in a little opener umbilicus — the feature 
in which they are close to the species Reynesella lineata BUCKMAN, 1904. 

S t r a t i g r a p h i c range: Upper Aalenian — ? Lower Bajocian (zóne Con-
cavum discites) 

G e o g r a p h i c d i s t r i b u t i o n : western Európe 

Reynesella B U C K M A N , 1902 

Reynesella ? ex gr. lineata BUCKMAN, 1904 

PI. II, fig. 3, PI. IV, fig. 2, text. fig. 14—17 

M a t e r i á l : 12 incomplete rock cores 
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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 

Desc r 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 
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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 plače in the vicinity of the 
umbilical angle. The orientation and course of the ribs is the samé as in the 
preceding stage. In the following growth stage, the point of branching moves to 
the end of the periumbilical third of the whorl height. In this stage the ribs 
commence on the umbilical side and are orientated prorsiradiately. In the end 
of the umbilical third of the whorl height they branch in two. From the plače 
of branching on, they are orientated adaperturally, but in the plače of transition 
of the sides into the ventre they bend towards the aperture again. By the 
diameter of about 20 mm, thickenings occur in the plače of branching. 

The suture line (text. fig. 16—17) is characteristic by a wide outer lobe E. The 
first lateral saddle E/L is also wide and asymmetrically divided in two. The first 
lateral saddle is narrow. U2 is narrow and reaches only to the middle of the L 
height. 

Fig. 16 F 'g- 1 7 

Remarks : all our specimens are immature growth stages whose exact 
assignation is impossible. In the type of ribs and whorl cross-section they most 
resemble the species Reynesella ? lineata BUCKMAN, 1904. From the individuals, 
that we háve assigned to Oedania ? ex gr. falcifera BUCKMAN 1904, our 
specimens differ in thicker and less numerous ribs and in the presence of 
nodosites in the plače of branching. 

S t r a t i g r a p h i c range: Upper Aalenian — ? Lower Bajocian (concavum 
? discites zóne). 

G e o g r a p h i c d i s t r i b u t i o n : western Európe 

Stratigraphic evaluation of the fauna 

By stratigraphic evaluation of ammonites we come out from the taxonomic 
assignation. It is mainly because the ammonite collection comes from various 
collections and has not been horizoned. 
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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 čase species older 
than the Lower Domerian are not present. This interpretation is supported by 
the lithology, but mainly by the fact that the oldest zóne species is Amaltheus 
cf. bifurcus. This species is an index species of the Domerian and corresponds 
to the zóne stokesi. 

The assemblage Pleuroceras solare (PHILL.) and P. spinatum (BRUG.) corres­
ponds to a stratigraphically higher Domerian horizon. Both species, but especi­
ally the latter, represent significant index fossils and characterize the zóne 
spinatum of the Upper Domerian. 

We could not háve proved the presence of the Middle Domerian margaritatus 
zóne, though it is probable. 

The Toarcian is characterized by the species Dactylioceras (Orthodactyliters) 
cf. athleticum (SlMPSON) and D. (O.) cf. semicelatum (SlMPSON). Both species 
correspond to the tennicostatus zóne, i.e. to the Lower Toarcian. Species in­
dicating the Middle and Upper Toarcian háve not been found yet. 

From the faunistic viewpoint, the Aalenian contains the largest number of 
individuals: Costileioceras cf. costatum (HORN), Costileioceras sp., Brasilia ex 
gr. bradfordiensis (BUCK.), Ludwigia ex gr. murchisonae (Sow.), Oedania ? ex gr. 
falcifera BUCK. Reynesella ? ex gr. lineata BUCKM. This assemblage corresponds 
to the Middle Aalenian, zóne murchisonae. The last two species could corres­
pond to the Upper Aalenian to Lower Bajocian. As their taxonomic assignation 
is uncertain, we do not state the presence of the Bajocian with certainty, though 
it is probable. 

Paleobiographic remarks 

When we evaluate the paleobiographic appurtenance of the Domerian amm­
onite assemblage, we may state that this assemblage is of a rather strong 
Mediterranean character. The presence of the genus Partschiceras represen­
tatives and predominantly Juraphyllites indicate a direct communication with 
the Tethyd area. At the samé time ubiquistic elements represented by the species 
Pleuroceras solare and P. spinatum occur. Both species mentioned occur in NW 
Európe but are rather common in the Tethyd area, too (WIEDENMAYER, 1977, 
1980). 

The Toarcian assemblage has no clean­cut character. Both species are com­
mon in NW Európe, but like the Upper Domerian species they occur in the 
marginal parts of the Tethyd area, too. 
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The Aalenian association is the richest and is composed of evident European 
elements. Phylloceratida and litoceratida are absent. 

We may state that the Mediterranean influence in the fauna of Lukoveček 
decreases from the Middle Lias — Domerian to Aalenian and on the contrary 
the influence of the European faunistic province increases. This development of 
the situation is well seen in the graph of the overall percentage of cephalopods 
in the locality Lukoveček (text. fig. 18). 

Nouliloideo 1 6,25% ) 

Amalfhetdoe / 
Dactyhoceralidae 
Graphoceratidae 

( 68.25% I 

Phytloceratidae ♦ 
Juraphyllitidae 

[ 18. 75 V. I 

-— Lytocerolidae 
I 6,25 V. 1 

Fig. 18 Percentual composition of fauna at the locality Lukoveček 

An interesting relation results from the analysis of the lithology, lithofacies 
and faunistic assemblage of the Aalenian. This association is rather close to that 
of the murchisonae beds of the Czorsztyn succession described by E. SCHEIBNER 
(1964), mainly as far as representatives of the family Graphoceratidae are 
concerned. Some difference, however, exists: absence of the representatives of 
the orders Phylloceratida and Lytoceratida that make up an important con-
stituent of the faunistic spectrum e.g. in the locality Litmanová (cf. SCHEIBNER, 
l.c.). The presence of the above-mentioned orders in the sedimentation area of 
the Czorsztyn Group indicates encroachment of the Tethyd faunistic province. 

The lithological — stratigraphic, as well as faunistic relations of the Aalenian 
of the locality Lukoveček make us suppose a connection of both sedimentation 
basins during the Aalenian. 
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Miloš Rakús 

Cefalopódová fauna liasu a álenu z olistolitov račianskej jednotky magurského 
flyšu (lokalita Lukoveček) 
Resumé anglického textu 

Výskyty jury vo flyšovom pásme sú veľmi zriedkavé, a tak každý nový údaj je prínosom. V práci 
opísaná fauna amonitov pochádza z olistolitov, ktoré sa vyskytujú v spodných soláňských vrstvách 
vrchnokriedového veku. Tieto vrstvy prináležia čiastkovej jednotke račianskej. 

V systematickej časti opísaná fauna patrí trom jurským stupňom. Za najstaršie považujeme toto 
spoločenstvo: Amaltheus cf. bifurcatus How., Phylloceras cf. heberlinum (REY.), Partschiceras cf. 
striatocostatum ( M G H ) , Juraphyllites cf. libertus (GEM.) a Cenoceras striatum (Sow.). 
Toto spoločenstvo zodpovedá spodnému doméru, zóne Stokesi. 

Vrchný domér je reprezentovaný druhmi: Pleuroceras solare (HlLL.) a P. spinatum (BRUG), ktoré 
charakterizujú zónu Spinatum. 

Toark je charakterizovaný: Dactylioceras (Orthodactylites) cf. athleticum (SIMPSON) a D. (O.) 
cf. semicelatum (SIMPS.). Tieto druhy zodpovedajú zóne Tenuicostatus. 

Álenské spoločenstvo je po faunistickej stránke najbohatšie. Charakterizujú ho tieto druhy: 
Costileioceras cf. costatum (HORN.), Costileioceras sp., Brasilia ex gr. bradfordensis (BUCKM.), 
Ludwigia ex gr. murchisonae (Sow.), Oedania ? ex gr. falcifera BUCKM., Reynesella ? ex gr. lineata 
BUCKM. 

Z paleobiogeografického hradiska možno konštatovať, že od doméru do álenu pozorujeme 
pokles mediterránneho vplyvu vo faunistickom spektre a naopak stúpa vplyv európskej faunistickej 
provincie. 

Explana t ions to Plates I—IV 
Plate I 

1 — Phylloceras cf. hebertinum (REYNÉS, 1868), magn. 1.5 X 
2 — Juraphyllites cf. libertus (GEMMELLARO, 1884), magn. 2 X 
3 — Cenoceras striatum (SOWERBY, 1817), magn. 1 X 
4 — Partschiceras sp. cf. striatocostatum (MENEGHINI, 1853), reál size 
5 — Pleuroceras spinatum (BRUGUIÉRE, 1789), magn. 2 X 
6 — Pleuroceras spinatum (BRUGUIÉRE, 1789), magn. 1.5 X 
7 — Amaltheus cf. bifurcus HOWARTH, 1958, magn. 1.5 X 
8 — Pleuroceras solare (PHILLIPS, 1829), magn. 1.5 X 
Plate II 
1 — Pleuroceras solare (PHILLIPS, 1829), magn. 1.5 X 
2 — Dactylioceras (Orthodactylites) cf. athleticum, (SIMPSON, 1855) reál size 
3 — Reynesella ? ex gr. lineata BĽCKMAN, 1904, magn. 2 X 
4 — Dactylioceras (Orthodactylites) cf. athleticum, (SIMPSON, 1855) reál size 
Plate III 
1,2 — Dactylioceras (Orthodactylites) cf. semicelatum (SIMPSON, 1843), reál size 
Plate IV 
1 — Oedania ? ex gr. falcifera BUCKMAN, 1904, magn. 1 X 
2 — Reynesella ? ex gr. lineata BUCKMAN, 1904, magn. 1 X 
3 — Costileioceras cf. costatum (HORN, 1909), Aalenian, zóne scissum, reál size 
4 — Ludwigia ex gr. bradfordiensis (BUCKMAN, 1881), magn. 1 X 

Photographed by L. Oswald 
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Západné Karpaty, sér. paleontológia, 12, S. 31—46, Geol. Úst. D. Štúra, Bratislava, 1987 

Mária Kochanová 

Obertriassische Muscheln von Ostré vŕšky 
(Slowakischer Karst) 

1 obr., 3 fotogr. tab. (V—VII), slovenské resumé 

Abst rak t . Die Kalksteine vom Raume der Kóte Ostré vŕšky auf dem Plešivec-Plateau im Slo-
wakischen Karst waren bisher von unklarer stratigraphischen Position. Mittels der biostratigraphi-
schen Untersuchung war es bei ihnen môglich einen zum Karn und einen zum Nor angehôrenden 
Teil auszugliedern. Vom Karn stammen die Arten Halobia bystrickyi sp. n., H. lentkularis (GEM-
MELLARO), H. superba superba MOJSISOVICS und vom Nor Halobia celtica MOJSISOVICS und H. 
norica MOJSISOVICS. 

Einleitung 

Die Muscheln, welche wir in der vorliegenden Arbeit anfúhren, stammen von 
den Lokalitäten in Kalksteinen im obersten Teil des Plešivec-Plateaus und dies 
vom Kamme der Kóte Ostré vŕšky. Es handelt sich um helle dickbankige 
Kalksteine, welche faziell sehr an die Wettersteinkalke erinnern. Stellenweise 
befinden sich in ihnen Linsen und Láger von Krinoiden und Krinoid-Lumachel-
lenkalken. In den letzteren fanden wir eine verhältnismässig reiche Makrofauna 
von Muscheln, Brachiopoden und seltener wurden auch Cephalopoden gefun-
den. So wurde die im ganzen monotone Schichtfolge von L. BARTKÓ (1953) auf 
Grund der Art Halobia celtica MOJS. und von J. BYSTRICKÝ (1955) auf Grund 
der Arten Halobia distincta MOJS. und Koninckina aff. Leopoldi austriae 
(BITTN.) als norisch betrachtet. Später hat J. BYSTRICKÝ (1964) nach der 
Untersuchung des Charakters der Karn-Fauna bei Silická Brezová das norische 
Alter der Kalke auch auf Ostré vŕšky bezweifelt. J. MELLO (1973) betrachtet 
diese Kalke als eine lithostratigraphische Einheit der Tisovec-Kalke, daher als 
karnisch. Die Hauptursache der Unklarheit betreffs der stratigraphischen Zuge-
hôrigkeit dieser Kalke ist die Tatsache, dass, da in denen fazielle Verschieden-
heiten nicht existieren, der fazielle Standpunkt als Kritérium fúr ihre Gliederung 
nicht angewendet werden kann. Als erfolgreicher haben sich die biostratigraphi-
schen Kriterien gezeigt und die sich an die Makrofauna von diesem Raume 

RNDr. M. Kochanová, CSc, Geologický ústav Dionýza Štúra, Mlynská dolina 1, 817 04 Bratislava 
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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 

32 



Die Lokalitäten und ihre Fauna 

Die Makrofauna dieser Región stammt von Lokalitäten, welche sich am von der 
Kóte Ostré vŕšky in nordwestlicher Richtung zur Kaňte am Westrande des 
Plešivec­Plateaus fuhrendem Kamme befinden. (Abb. 1) Es sind die Lokalitä­
ten folgender Bezeichnung: LB­1, LB­2, LB­3, LB­4, B2 A, B2 A, und 02 . Der 
Hóhenunterschied zwischen der Lokalität LB­1 und 0 2 ist ca 50 m, wobei 0 2 die 
niedrigste und LB­1 die hôchst liegende Lokalität ist. 
Die erste, zur Kóte nächst gelegene Lokalität ist LB­1, von ihr ca. 60 m NW 
entfernt. Es wurden hier nur Muscheln, vertreten durch Halobia­Arten: Halobia 
celtica MOJSISOVICS, 1874, Halobia norica MOJSISOVICS, 1874, Halobia cf. subre-
ticulata GEMMELLARO, 1882, Halobia cf. superba MOJSISOVICS, Halobia sp. n., 
Halobia sp. 3, Halobia ex gr. superba MOJSISOVICS, gefunden. 

An der weiteren Lokalität LB­2, welche sich ca, 200 m westlich von der 
vorhergehenden Lokalität befindet, úberwiegen in der makrofaunischen Verge­
sellschaftung Brachiopoden, begleitet von seltenen und schlecht erhaltenen 
Muscheln. Diese Vergesellschaftung besteht aus den Arten: Austriellula gomo-
rensis (BALOGH), Austriellula undosa (SlBLÍK) (bestimmt von M. SlBLÍK), Lep-
tochondria sp. und Halobia sp. 

Ungefähr 80 m westlich liegt am Kamme eine weitere Lokalität LB­3. Die 
Makrofauna ist hier nur von Halobien vertreten, unter welchen das massenhafte 
Vorkommen der Art Halobia lenticularis (GEMMELLARO, 1882) den Eindruck 
einer Mono­Vergesellschaftung erweckt. Nur mit einigen Individuen ist in ihr 
Halobia sp. 4 vertreten. 

Die gemeinsame Lokalität von Brachiopoden, Cephalopoden und Muscheln, 
benannt als B2A, ist ca. 30 m sudwestlich von der vorhergehenden entfernt. Eine 
gemeinsame Assoziation bilden hier die Arten: Austriellula angulifrons (BITT­

NER), Austriellula halophila (BlTTNER), Laballa suessi (ZUGMAYER) bestimmt 
von M. SlBLÍK), Muscheln Leptochondria sp., Halobia sp. und Halobia ex gr. 
radiata GEMMELLARO. Die Cephalopoden und Conodonten von dieser und den 
úbrigen Lokalitäten werden noch bearbeitet. 

Ungefähr 20 m in westlicher Richtung befindet sich eine weitere Lokalität 
B2A,. Zahlenmässig herrschen hier Halobien vor, besonders die Art Halobia 
bystrickyi sp. n. aber es wurden auch hier einige Exempláre der Arten 
Halobia cf. superba superba MOJSISOVICS, 1874 und Gemerithyris hungarica 
hungarica (BALOGH) gefunden. 

Die Reihenfolge der Lokalitäten am Kamme beendet die Lokalität 02. Sie 
liegt cca. 50 m sudwestlich von der Lokalität B2A. Den Muscheln und Brachio­
poden gehôren hier die Arten Camptonectes (Annulinectes) sp., Halobia superba 
superba MOJSISOVICS, 1874 Halobia ex gr. superba MOJSISOVICS, Halobia sp. 2 
und Gemerithyris hungarica hungarica (BALOGH) an. Die Brachiopoden von 
diesen beiden Lokalitäten wurden von M. SlBLÍK bestimmt. 

Die letzte Lokalität vom Raume von Ostré vŕšky ist LB­4. Sie befindet sich 
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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 

Mate r i á l : Kerne einer linken und zwei unvollständigen rechten Schalen. 
Dimensionen-.rechte Schale H ô h e = l l , 5 m m , 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.. 

Vorkommen : Ostré vŕš! y, Lokalität LB-2 und B2A. Tuval auf Grund 
von Brachiopoden. 
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Pectinidae RAFINESQUE, 1815 
Camptonectes AGASSIZ in MEEK, 1864 
Annulinectes ALLASINAZ, 1972 

Camptonectes (Annulinectes) sp. 

M a t e 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. 

V o r k o m m e n : Ostré vŕšky, Lokalität 02 , Tuval. 

Posidoniidae FRECH, 1909 
Halobia BRONN, 1830 

Halobia bystrickyi sp. n. 
Tab. V, Abb. 6, Tab. VII, Abb. 2, 4 

? 1976 Halobia carnica B. GRUBER, Abb. 1 (nomen nudum) 

D e r i v a t i o nomin i s : Zum Andenken des verstorbenen Dr. J. BY­
STRICKÝ, des langjährigen Forschers des Slowakischen Karstes 

H o l o t y p u s : Das auf Taf. 3. Abb. 2, abgebildete Exemplár, Inv. Nr. PI. 
p. 1/1 

Locus t yp i cus : Ostré vŕšky, Lokalität B2A, 
S t r a t u m t yp icum: Karn (Tuval) 
D i a g n o s e : Die asymmetrischen Schalen besitzen einen hinausragenden 

Wirbel, im vorderen Teil des Schlossrandes gelegen. Das Vorderohr ist zweitei­
lig. Die Oberŕlächenskulptur besteht aus radialen, bis zu den beiden Schlossrän­
dern reichenden Rippen, konzentrischen Runzeln und dichten Anwachslinien. 

M a t e r i á l : 54 grôsstenteils unvollständige Kerne, viele Fragmente und 
Abdrúcke. 

D i m e n s i o n e n : Rechte Schale— Hóhe = 16 mm, Länge = 22 mm, 
Hôhe = ?, Länge = 30 mm, 
Hóhe = 11 mm, Länge = 20,5 mm 

Linke Schale — Hóhe = 19,5 mm, Länge = 32 mm 
Hóhe = 15 mm, Länge = 25 mm 
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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 Schalenoberŕläche besteht aus dichten Radialrippen, von 
ziemlich tiefen Zwischenrippenfurchen getrennt. Sie reichen zu beiden Schloss­
rändern, im mittleren Teil zweigen sie sich ein bis zweimal und sind leicht 
gebogen. Die konzentrische Skulptúr ist von mehr oder weniger ausgeprägten 
konzentrischen Runzeln, wie auch dichten Anwachslinien gebildet. 

Bemerkungen : Sie ähneln meistens der Art Halobia carnica, wie sie 
von B. GRUBER (l.c.) abgebildet ist. Einige Individuen, offensichtlich infolge der 
Variabilität, erinnern aber auch an die Art Halobia pamirensis, welche ihre 
Autorin L. KIPARISOVA (1947, S. 105) vom Karn des súdlichen Pamirs anfúhrt. 
Wie aber aus der Beschreibung hervorgeht, sind die Schalen bei dieser Art 
flacher, mehr in die Länge gestreckt und der Wirbel ist ganz zum Vorderrande 
verschoben. Beim hinteren Schlossrande befindet sich eine schmale glatte 
Fläche, ohne radiale Rippen. 

S t r a t i g r a p h i s c h e und geograph i sche Verbre i tung : Karn (Tu­
val). Auf Grund des gemeinsamen Vorkommens mit der Brachiopodenart 
Gemerithyris hungarica hungarica (BALOGH). 

Vorkommen: Ostré vŕšky, Lokalität B2A,. Tuval. 

Halobia celtica MOJSISOVICS, 1874 
Taf. V, Abb. I, 3, 5 

1874 Halobia celtica E. v. MOJSISOVICS — E. v. MOJSISOVICS, p. 28—29, Taf. 3, Fig. 1. 

M a t e r i á l : Meistens unvollständige Kerne von sieben rechten und fúnf 
linken Schalen, als auch mehrere Fragmente und Abdrúcke. 

Dimens ionen : Rechte Schale— Hóhe = 26 mm, Länge = ?29 mm, 
Hóhe = 20 mm, Länge = ?22 mm, 

Linke Schale — Hóhe = 26 mm, Länge = 28,5 mm 
Hóhe = 20 mm, Länge = .? 

Bemerkungen : Die Schalen haben einen halbkreisfórmigen Umriss und 
deren úberragender Wirbel ist im vorderen Drittel des Schlossrandes gelegen, so 
dass dessen hinterer Teil länger als der vordere ist. Die Wolbung der mittleren 
Región ist variabel. Das Vorderohr, soweit man es nach dem Erhaltungszu­
stande beurteilen kann, ist einfach, in der Form einer Aushóhlung deutlich vom 
Kôrper der Schale abgetrennt. Die ganze Oberfläche ist von radialen und 
konzentrischen Runzeln bedeckt, markant besonders auf der hinteren Area. Die 
Skulptúr ist auch variabel, da die Rippen entweder schmaler und dichter oder 
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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 r a t i g r a p h i s c h e und geograph i sche Verb re i tung : Nor (Lac — 
Alaun). Nordalpen. 

Vorkommen : Ostré vŕšky, Lokalität LB-1. Nor. 

Halobia lenticularis (GEMMELLARO, 1882) 
Taf. VI, Abb. 4, 5 

1882 Daonella lenticularis GEMM. — G. GEMMELLARO, p. 466—467, Taf. 1, Fig. 3—5. 
1980 Halobia lenticularis (GEMMELLARO) B. CAFIERO et P. DE CAPOA BONARDI, p. 192—194, 

Taf. 3; Fig. 7—8 (cum syn.). 
1982 Halobia lenticularis (GEMMELLARO) — B. CAFIERO et P. DE CAPOA BONARDI, p. 56—58 

Taf. 2, Fig. 1 10, Text. Fig. 6. 

M a t e r i á l : Viele Individuen von juvenilen bis erwachsenen in reichhalti-
gen Lumachellen. 

Bemerkungen : Die Individuen, besonders die kleineren, erinnern in ih-
rer gesamten Morphologie an die Vertreter der Gattung Posidonia. Die Schalen 
sind vorwiegend von kleineren Dimensionen, bei den best erhaltenen Exempla-
ren erreichen sie eine Hóhe von 9 und 11 mm, Länge von 12 und 16,5 mm. Sie 
sind mässig in die Länge gezogen und haben einen kleinen úberragenden Wirbel, 
im vorderen Drittel des Schlossrandes gelegen, so dass sein hinterer Teil aus-
drúcklich länger ist. Das Vorderohr ist einfach, es ist nur eine kleine dreieckige 
Fläche, abgetrennt durch eine seichte Vertiefung vom Schalenkôrper. Es ist 
selten erhalten und meistens nur mit Hilfe einer Lupe bemerkbar und dies nur 
an fúnf linken und einer rechten Schale. Sie ähneln sehr auch Kittľs Art Halobia 
disperseinsecta. Die Ähnlichkeit zwischen den Arten Halobia lenticularis und 
Halobia disperseinsecta konstatierte schon E. KITTL (1912, S. 91). Neuestens 
betrachtet P. D E CAPOA BONARDI (in CAFIERO et BONARDI 1980, S. 194) als 
sehr wahrscheinlich, dass in beiden Fällen es sich um eine und dieselbe Art 
handelt. 

S t r a t i g r a p h i s c h e und geograph i sche Verb re i t ung : ? Jul — 
Tuval 2 — Lac 1 (GRUBER, 1976, S. 191), Tuval 2? — 3 ( D E CAPOA BONARDI 
1982, S. 58). Sizilien, Jugoslawien. 

Vorkommen : Ostré vŕšky, Lokalität LB-3. Tuval. 

Halobia norica MOJSISOVICS, 1874 
Taf. V, Abb. 4 

Halobia norica E. v. MOJSISOVICS — E. v. MOJSISOVICS, p. 25, Taf. 5, Fig. 7. 
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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 r a t i g r a p h i s c h e und geograph i sche Verb re i tung : Karn bis 
Unternor (Jul — Lac). Nordalpen, Jugoslawien, Italien, Griechenland, Hima-
laya, Indochina, Timor, Spiti, Kalifornien, Alaska und Britisch-Kolumbien. 

Vorkommen: Ostré vŕšky, Lokalität LB­4 und 02 . 

Halobia sp. n. 
Taf. VI, Abb. 2 

M a t e r i á l : Gipsabguss einer, beim Unterrande unvollständigen linken 
Schale, ein Kernfragment eines zweischaligen Individuums und fúnf Kernfrag­
mente der linken Schale. 

Beschre ibung : Das besterhaltene Indivíduum in Form eines Gipsabgus­
ses hat den Umriss eines länglichen Ovals mit einer Länge von 24 mm und Hóhe 
?15 mm. Der uber dem geraden Schlossrande hervortretende Wirbel ist sehr 
exzentrisch, so dass das Verhältnis der Länge des vorderen und hinteren Schloss­
randes 9:15 mm ist. Die mittlere Región der Schale, einschliesslich des Wirbels, 
ist gewólbt. Das Vorderohr ist einfach, von der Gestalt einer Aushóhlung, klar 
vom Kôrper der Schale abgetrennt. Die ganze Oberfläche ist von feinen, dich­
ten, meistens paarweisen Radialrippen und uber diese durchziehenden konzen­
trischen Runzeln bedeckt. Diese sind am hinteren dreieckigen Felde deutlicher. 
In der Entfernung von ungefähr 12 mm vom Wirbel verläuft eine ausgeprägte 
konzentrische Falte, auf welcher, mit Ausnahme des hinteren dreieckigen Fel­
des, es zur Biegung der Radialrippen und in der mittleren Región zu deren 
weiteren Teilung kommt. Zum unteren Rande verlaufen sie schon deshalb in 
Form von Búndeln. Am hinteren dreieckigen Felde sind die Radialrippen viel 
schwächer und hier wie auch am anliegenden Teil der Schale haben sie einen 
wellenfôrmigen Verlauf. Sie erinnert an die Art Halobia superba superba, aber 
sie stimmt nicht mit ihr úberein. Sie hat nämlich ein kleineres und hauptsächlich 
einfaches Vorderohr und gewellte Rippen. Sie stimmt mit keiner der bekannten 
Arten úberein. 

Vorkommen: Ostré vŕšky, Lokalität LB­1. Nor. 

Halobia sp. 

M a t e r i á l : Kerne zweier jungen rechten Schalen und eines unvollständi­
gen erwachsenen Individuums. 

Bemerkungen: Der Erhaltungszustand dieser Individuen erlaubt nur die 
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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 vŕšky, Lokalität LB­2 Tuval (auf Grund von Bra­
chiopoden). 

Halobia sp. 1 
Taf. V, Abb. 2 

Mate r i á l : Kern einer unvollständigen linken Schale, zwanzig Kerne jun­
ger Individuen, sechs Fragmente und zwei Abdrúcke. 

Dimens ionen : Hóhe = 18 mm, Länge = 20 mm. 
Bemerkungen: Die Schale ist oval, etwas schräg, ihr Wirbel ist im vor­

deren Drittel des Schlossrandes gelegen, wo sich auch das Vorderohr in Form 
einer Aushóhlung befindet, deutlich vom Schalenkórper abgetrennt. Der Wir­
bel­ und mittlere Teil ist gewôlbt und durch eine seichte Vertiefung ist von ihm 
die hintere dreieckige Area abgetrennt. Die Oberfläche ist von dúnnen, dichten 
zahlreichen Radialrippen bedeckt. Sie beginnen in der unter dem Wirbel gelege­
nen Región und in ungleicher Hóhe verdoppeln sie sich ein­bis zweimal. Auf der 
hinteren Area sind sie so schwach, dass dieselbe glatt zu sein scheint, nur mit 
konzentrischen Runzeln, welche hier ausgeprägter sind als auf der úbrigen 
Oberfläche. In der Entfernung ungefähr 15 mm vom Wirbel befindet sich eine 
Biegungszone. Der Charakter der Rippen hinter ihr, wegen der Unvollständig­
keit der Schale, ist aber unklar. Sie stimmt mit keiner der bekannten Arten 
úberein, aber fúr die Feststellung einer neuen Art ist der Erhaltungszustand der 
Individuen ungenúgend. 

Vorkommen. Ostré vŕšky, Lokalität B2A. Tuval (auf Grund von Bra­
chiopoden). 

Halobia sp. 2 

Mater iá l : Kernfragmente von zwei linken und zwei rechten Schalen. 
Bemerkungen: Weder die Gesamtform der Schalen, noch des Ohres 

kann festgestellt werden. Nur die dichten, feinen Radialrippen sind bemerkbar, 
vorwiegend einmal gezweigt im mittleren Teil der Schale. Auf dem hinteren 
dreieckigen Felde sind sie wesentlich schwächer und gewellt. Sie erinnern an die 
Art Halobia superba superba KITTL, aber da es nicht gelungen ist die ganze 
Schale zu gewinnen, kann dies nicht bestätigt werden. 

Vorkommen: Ostré vŕšky, Lokalität 02 . Tuval. 

Halobia sp. 3 
Taf. VI, Abb. 6, 7 

Mate r i á l : Unvollständige Kerne von vier linken und einer rechten Scha­
le ohne Vorderohr. 
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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. 

Vorkommen. Ostré vŕšky, Lokalität LB­1. Nor. 

Halobia sp. 4 

M a t e r i á l : Unvollständige Kerne von vier linken, einer rechten Schale 
und zwei Abdrúcke. 

Bemerkungen : Diese Individuen kommen unter den viel zahlreicheren 
Vertretern der Art Halobia lenticularis (GEMMELLARO) vor. Sie unterscheiden 
sich von ihnen durch einen weniger exzentrischen, stark hervortretenden Wirbel 
und Vorderohr, welches die Form einer Aushôhlung hat. Zahlreiche Radialrip­
pen bedecken die Schalenoberfläche mit Ausnahme des Wirbels. Der 
Erhaltungszustand ermôglicht keine nähere Bestimmung, aber es ist môglich, 
dass diese junge Entwicklungsstadien der Art Halobia beyrichi MOJSISOVICS 
sind. 

Vorkommen : Ostré vŕšky, Lokalität LB­3. Tuval. 

Halobia cf. subreticulata GEMMELLARO, 1882 

M a t e r i á l : Unvollständige Kerne einer grósseren und einer kleineren 
rechten Schale. 

Bemerkugen: Die Gesamtform der Schale kann nicht festgestellt wer­
den. Die Hóhe des erhaltenen Teiles der grósseren Schale ist 23 mm. Der Wirbel 
scheint exzentrisch zu sein. Die mittlere Región ist gewólbt, das Vorderohr 
zweiteilig, vom Schalenkôrper durch eine Furche getrennt. Sein unterer Teil ist 
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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. 

Vorkommen : Ostré vŕšky, Lokalität LB­1. Nor. 

Halobia cf. superba superba MOJSISOVICS, 1874 

M a t e r i á l : Unvollständige Kerne von zwei rechten Schalen und zwei 
Fragmenten. 

Bemerkungen : In der Vergesellschaftung mit einer úberwiegenden An­
zahl von Individuen der Art Halobia bystrickyi sp.n. gehôrend, kommen einige 
Exempláre vor, bei welchen zwar die Gesamtform der Schalen nicht festgestellt 
werden kann, aber in der Oberflächenskulptur und im Aussehen des Vorderoh­
res erinnern sie beträchtlich an die Art Halobia superba superba MOJSISOVICS. 
In der Skulptúr weichen sie von ihr nur in der Hinterregion ab, wo die Radialrip­
pen so schwach sind, dass dieser Teil glatt zu sein scheint. Dies kónnte auch eine 
Folge der Verwitterung sein, durch welche dieser Teil besonders betroffen ist. 
Bei zwei Individuen kann auch die Biegungszone beobachtet werden, da aber ein 
weiterer Teil der Schale fehlt, kann es nicht festgestellt werden, wie die Rippen 
hinter ihr gestaltet sind. Das Ohr ist verhältnismässig breit, vom Schalenkórper 
durch eine schmale Furche abgetrennt. Bei einem der Individuen ist es deutlich 
zweiteilig, wobei der Unterteil gehoben, der obere Randteil flach ist. 

Vorkommen: Ostré vŕšky, Lokalität B2At. Tuval. 

Halobia ex gr. radiata GEMMELLARO, 1882 

M a t e r i á l : Fragment des unteren Teiles des Schalenkernes. 
Bemerkungen : Auf diesem Fragmente ist das einzige charakteristische 

Merkmal, auf welches man sich bei seiner Einreihung stútzen kann, die fúr die 
Art Halobia radiata sensu lato typische Skulptúr. Ob es sich aber um einen 
Vertreter der Art Halobia radiata radiata GEMMELLARO, oder H. radiata hyatti 
KITTL handelt, welche sich voneinander durch die zentrale oder exzentrische 
Lage des Wirbels unterscheiden, kann von dem uns zur Verfúgung stehenden 
Fragmente nicht festgestelt werden. 

Vorkommen : Ostré vŕšky, Lokalität B2 A. Tuval. 
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Halobia ex gr. superba MOJSISOVICS 
Taf. VI, Abb. 1 

Ma te r i á 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. 

Vorkommen : Ostré vŕšky, Lokalität LB­1. Nor. 

Stratigraphische Bemerkungen zu den Lokalitäten 

Vom biostratigraphischen Standpunkte kann man in den Kalken vom Wetter­
steintype auf Ostré vŕšky Schichtfolgen unterscheiden, welche dem Oberkam 
— Tuval angehóren und norische Schichtfolgen. Die Mehrzahl der untersuchten 
Lokalitäten, wie LB­2, LB­3, B2A, B2A,, 0 2 und ?LB­4 entspricht dem Inhalte 
ihrer Fauna nach dem Oberkam, auf der Lokalität LB­1 wurde auch Nor 
festgestellt. 

Bei der Feststellung des Tuvals an einigen Lokalitäten spielten Muscheln, an 
anderen Brachiopoden eine bedeutendere Rolle. Es hing davon ab, wie die 
Vertreter dieser Organismen­Gruppen in der Makrofauna­Vergesellschaftung 
vertreten waren, besonders soweit es sich um den Erhaltungszustand handelt, 
oder ob deren verlässliche Gattungs­Bestimmung môglich war. Zu den Lokali­
täten, wo die Bestimmung des Tuvals­Alters sich auf die Muscheln stútzt, gehórt 
die Lokalität LB­3 mit der Art Halobia lenticularis (GEMM.). Nach B. GRUBER 
(1976) hat diese Art eine weitere stratigraphische Spannweite und reicht auch bis 
in das Unternor. Da aber auf Ostré vŕšky das Tuval auch noch in den hangenden 
Kalken der Lokalität LB­2, ungefähr 80 m entfernt erwiesen worden ist, ist es 
offensichtlich, dass auf der Lokalität LB­3 die angefúhrte Art noch als tuvalisch 
betrachtet werden muss. Auf der Lokalität B2A, ist das Tuval durch die zahl­
reich vertretene Art Halobia bystrickyi sp.n. bestimmt und den begleitenden 
Brachiopoden Gemerithyris hungarica hungarica (BALOGH) bestätigt. Uber die 
Zugehôrigkeit der Kalke zum Tuval auf den Lokalitäten LB­2 und Ba2A haben 
mehr die Brachiopoden entschieden. Es sind die Arten Austriellula gomorensis 
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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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M. Kochanová 

Vrchnotríasové lastúrniky Ostrých vŕškov (Slov. kras) 

Resumé 

Vápence z oblasti kóty Ostré vŕšky na Plešiveckej planine v Slovenskom krase faciálne vefmi 
pripomínajú vápence wettersteinské, a preto ich stratigrafické postavenie bolo nejasné. 

Sú hrubolavicovité, miestami sa v nich vyskytujú šošovky krinoidovo­lumachelových vápencov, 
v ktorých pri stratigrafickom výskume sa našiel celý rad lokalít s makrofaunou lastúrnikov, 
ramenonožcov a zriedkavejšie aj hlavonožcov. Pomocou týchto fosílií bolo možné zistiť, že väčšia 
časť vápencových súvrství tejto oblasti je vrchnokarnského veku. Z litostratigrafického hradiska ide 
teda o jednotku tisovských vápencov. Vo vrchnej časti však bol v nich preukázaný norik, takže tieto 
treba považovať za vápence furmanské. 

K fosíliám, na základe ktorých bolo možné stanoviť ich vrchnokarnský — tuvalský vek patria 
najmä druhy Halobia bystrickyi sp. n., Halobia lenticularis (GEMMELLARO), Halobia superba superba 
MOJSISOVICS, ako i ramenonožce (určené M. SIBLÍKOM) napr. Gemerithyris hungarica hungarica 
(BALOGH), Austriellula gomorensis (BALOGH) a Austriellula undosa (SIBLÍK). 

V norickej časti súvrstvia sa našli len lastúrniky, ale v dosť bohatom spoločenstve. Škoda len, že 
nie sú zachované tak, aby bolo možné aj ich spoľahlivé druhové určenie. Predsa však druhy Halobia 
celtica MOJSISOVICS a Halobia norica MOJSISOVICS určujú príslušnosť vápencov k spodnému až 
strednému noriku. 
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Erklä rungen zu den pho tograph i schen 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 

Photo: František Martančík 
Das beschriebene und abgebildete Fossilien-Material befindet sich in den Sammlungen des Geo-
logischen Institutes D. Štúr in Bratislava. 
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Západné Karpaty, sér. paleontológia, 12, P. 47—68, Geol. Úst. D. Štúra, Bratislava. 1987 

Margita Vaňová 

Paleontological characteristics of some species Írom 
the Jeruzalemský vrch mountain near Dobšiná 
5 text­figs., 4 Pls. (VIII—XI), Slovák summary 

Abs t rac t : The paper presents paleontological characteristics of the species Streblopteria sp. 
indet. 1, Streblopteria sp. indet. 2, Euchondria sp. indet., Thrincoceras rakuszi sp. n., Proshumardites 
jerusalembergi sp. n., Dobshinaeceras nopcsai (RAKUSZ) and Pleomartus sp. indet. from marly shales 
(horizon y of GY. RAKUSZ, 1932) of the Westphalian B­C of the Dobšiná Group from the locality 
Jeruzalemský vrch mountain near Dobšiná. 

In the rich literatúre on fauna of Upper Carboniferous sediments, the mono­
graphy of GY. RAKUSZ "Die Oberkarbonischen Fossilien von Dobsina (Dob­
šiná) und Nagyvisnyó" published in 1932 belongs among most significant. In it, 
the author presents the results of his paleontological­stratigraphic studies of 
variegated fauna from various localities in the vicinity of Dobšiná. Besides 
species that had been described prior in the classical areas of the Carboniferous, 
the author mentioned new species, too. Some of them were named, other 
remained nameless, designated as sp. nov. ind. Majority of the new species came 
from marly shales (horizon y) in the locality Jeruzalemský vrch mountain 
(Jeruzsálemhegy, Jerusalemberg) and from sandy shales (horizon tp) in the 
localities Baňa Michaeli and Mačacie diery (Mihálybánya, Macskalyukak, 
Michaeligrube, Katzenlôcher). 

In 1981 the Geologický ústav D. Štúra (Geological Inštitúte of D. Štúr) 
received a collection of fauna from marly shales of the Jeruzalemský vrch 
mountain (horizon y of GY. RAKUSZ, 1932) from collector Š. MESAROŠ and we 
added our own collections to it. In the materiál of Š. Mesaroš, there are species 
known from the Jeruzalemský vrch Mt. as well as ones that were not described 
here before. Among species known from the Jeruzalemský vrch Mt., we found 
fragments of sutures and a nice incomplete impression of inner whorl of the 
species Gastrioceras nopscai RAKUSZ, on the basis of which we can supplement 
Gy. Rakusz's observations and to make them more precise. We assign it to a 
new taxon designated as Dobshinaeceras gen.n. with a typical species Dob­
shinaeceras nopcsai (RAKUSZ). Among forms that had not been described in the 
vicinity of Dobšiná, we found a core with its impression that we regard as a new 

RNDr. M. Vaňová, CSc., Geologický ústav Dionýza Štúra, Mlynská dolina 1, 817 04 Bratislava. 
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species and refer it as Thrincoceras rakuszi sp.n. and a core that we also regard 
as a new species under the name Proshumardites jerusalembergi sp.n. Using 
available literatúre we failed to define the species of four other specimens. That 
is why we describe them preliminarily as Streblopteria sp. indet. 1, Streblopteria 
sp. indet. 2, Euchondria sp. indet. and Pleomartus sp. indet. From the strati-
graphic point of view, our species do not contradict prior assignations of 
macrofauna assemblages from the vicinity of Dobšiná to the Westphalian B-C. 

- ~'J u. . 
•v-, 

%& x. 

( \ 
\ 1-- 1 i- V v.. 

I 
l 

• DOBSINA 

, . , ^» i' 

( . — . « ■ -

Fig. 1 Sketch map of locality 

BIVALVIA 

Aviculopectinidae M E E K — H A Y D E N , 1864 
Streblopteria COY, 1851 
Type species: Streblopteria laevigata COY 1851 

Streblopteria sp. indet. 1 
PI. VIII, Fig. 1 

Mate r i á l : Sculptural core 
A p p e a r a n c e of the shell : The sculptural core represents a left valve 

with a slightly broken-off upper part of the anterior margin, broken-off ventral 
margin and with a broken-off part of the lower posterior margin. According to 
the passing of the lower part of the anterior margin to the ventral one, it can be 
supposed that the valve was of slightly oval, nearly circular shape with a straight 
hinge line. Its small, slightly pointed beak is situated in the middle of the shell 
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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 ŕlattens gradually. The shell 
flattens more steeply towards the posterior margin, which gives it an asymmetric 
appearance. The anterior auricle has a triangular shape. In the anterior margin 
it is slightly rounded, in the posterior one it is conspicuously convex. Its upper 
margin attains the height of 4.5 mm. It is separated from the valve by a 
conspicuous groove with a deep sinus. The posterior auricle has a shape of a 
triangle with one of its angles over 90 degrees. It is small, fiat, separated from 
the valve by a shallow groove. Both the auricles are smooth, without any 
decoration. In the valve in the upper third of its height, there are visible 
concentric lamellae in the surface. As the shell was damaged, the only measur-
able dimension was the length of 23 mm. 

C o m p a r i n g r emarks : Our specimen resembles most, by its contours, 
convexity of the shell, position of the beak of smooth pectinides, Fig. 14 and by 
the shape of its anterior auricle Fig. 15, in PI. 21 in the workofW. HIND(1903) , 
that show the species Pseudamusium anisotum PHILLIPS. We do not assign our 
specimen to this species, however, as both the cited figures do not correspond 
strictly to the characteristics given in p. 104, where we can read that shell is of 
an obliquely circular, oval shape with an elongated anterior margin. W. HIND 
probably did not regard this sign as a substantial one, because the specimens in 
Fig. 16 and 18 in the samé plate are not oblique and elongated towards their 
anterior margin and their anterior part is shorter than the posterior one. 

Of other smooth pectinides, our specimen could be compared with the species 
Streblopteria elliptica (PHILLIPS em. HIND), Streblopteria sericea (VERNEUIL), 
Streblopteria englehardti (ETHERIDGE et DUN.) and Streblopteria krasnoufim-
skensis FREDERIKS. From the species Streblopteria elliptica (PHILLIPS em. 
HIND) (W. HIND, 1903, PI. 20, fig. 11—17) it differs in the beak shape, concave 
anterior beak edge, convex posterior beak edge, asymmetric convexity of the 
shell and shape of the anterior auricle. From Fig. 18 in the samé plate it differs 
in the beak shape and shell contours. From the specimens of this species 
described in the Russian Carboniferous (M. JANIŠEVSKIJ, 1900, 1910, B. J. 
ČERNYŠEV 1941, T. A. ALEKSANDRI—SADOVÁ and V. A. MUROMCEVA, 1947) 
it differs in the beak position, different concavity of the anterior beak edge, 
different convexity of the posterior beak edge and different convexity of the 
shell. From the species Streblopteria sericea (VERNEUIL) in the work of N. 
JAKOVLEV (1903) it differs in its auricle shape, less concave anterior beak edge, 
less elongated in length anterior part of the shell and more centrál position of 
the beak. From the specimen described in A. ŠTUKENBERGS (1898) work, it 
differs in the shape of its beak and auricles and in valve contours. From the 
specimens depicted by B. K. LICHAREV (1927) it differs in the shape and position 
of the beak, less concave anterior and less convex posterior beak edge and in the 
convexity of the shell. From the species Streblopteria krasnoufimskensis 
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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 

Mate r i á l : Sculptural core 
A p p e a r a n c e 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. 

C o m p a r i n g r e m a r k s : 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 
W. HIND (1903), M. E. JANIŠEVSKIJ (1900, 1910) and B. J. ČERNYŠEV (1941) it 
differs in the valve more elongated in height, shape of the anterior auricle and 
convexity of the shell. From the specimen of the species Streblopteria sericea 
(VERNEUIL) in work of N. JAKOVLEV (1903) it differs in the valve shape elon­
gated in height. From the specimens of the samé species in the works of A. 
STUKENBERG (1898), B. K. LICHAREV (1927) it differs in the beak situated in the 
anterior part of the valve, less concave anterior and less convex posterior beak 
edge as well as in convexity of the shell. It differs in the samé signs from the 
specimens of the species Streblopteria krasnoufimskensis FREDERIKS in works of 
N. FREDERIKS (1915) and B. K. LICHAREV (1927). From the specimen of 
Streblopteria sp. B in work of A. STUKENBERG (1898) it differs in the shape of 
its beak and beak edges and in the shell convexity. 

GY. RAKUSZ (1932), in his description of the species Pecten (Pseudamusium) 
cfr. ellipticus PHILLIPS, gives a specimen equal to the one elongated in height in 
Fig. 18, PI. 20 in the work of W. HIND (1903). Though GY. RAKUSZS is likely 
to equal ours, we cannot confirm that as no picture of the former is available. 

Comparing our specimens Streblopteria sp. indent. 1 and Streblopteria sp. 
indent. 2, we observe some common and different signs. As common signs we 
can mention less concave anterior beak edges, less convex posterior beak edges, 
magnitude of the apical angle, anterior and posterior auricle shape, presence of 
concentric lamellae in the shell surface, the samé character of the shell convexity 
and absence of radial ribs in the whole surface including auricles. On the other 
hand, the different valve shape, beak position, anterior auricle contours and 
shell dimensions are different signs. The above mentioned common features 
make us consider both the specimens as the samé species and not to plače múch 
importance to the different signs as we can see it also in the works of the above 
mentioned authors, where specimens with a circular and elongated in height 
valve or with a different beak position are assigned to the samé species. The 
difference in the valve shape of our specimens is so striking that we regard them 
as two different species. 

Euchondria M E E K , 1874 

Type species: Pecten neglectus GEINITZ, 1866 

Euchondria sp. indet. 
PI. VIII, Fíg. 3—4 

M a t e r i á l : Sculptural core and impression of two different specimens. 
A p p e a r a n c e of the shell : The sculptural core and the impression re-

present the left valve damaged in the lower portion of the anterior margin and 
in the ventral margin. The shell is slightly convex, elongated in the posterior 
direction, a little longer than higher. The beak is small, prosogyrous and it 
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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. 

C o m p a r i n g r emarks : 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 
(1969, Fig. C 65, la, in L. R. Cox et al.), F. ŔEHOŔ and M. ŔEHOROVA (1972, 
PI. 37, Fig. 7—11, PI. 38, Fig. 1—6) they differ in their shape and valve app-
earance. As we lack literatúre with descriptions and pictures of other species of 
the genus Euchondria we cannot denominate our specimens more accurately 
than Euchondria sp. indet. 

In 1932 GY. RAKUSZ depicted in PI. 5, Fig. 10 a specimen which he referred 
to Aviculopecten cfr. knockonniensis COY. Our specimens equal GY. RAKUSZS 
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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 H Y A T T , 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). 

P a r a t y p e : Sample No 55 — fragment of the core of the last whorl, 
deposited in collections of GÚDŠ. 

S t r a t u m typicum: Upper Carboniferous, Westphalian B-C. 
Locus typ icus : Dobšiná, Jeruzalemský vrch Mt. (Jerusalemberg), 

Slovakia, ČSSR. 
Der iva t i o nomin i s : According to GY. RAKUSZ that wrote a mono-

graphy on fauna of Dobšiná. 
Mate r i á l : Partial core and partial impression. 
Diagnos i s : A large discoid shell with a wide shallow umbilicus and the 

last whorl free from two-thirds of its length. In inner whorls is a network 
sculpture, in the last whorl are longitudinal ridges and growth lines. The 
longitudinal ridges are thinner, separated by unequal interspaces, while the 
transversal ribs are thicker, in places bifurcating. The aperture has a shallow 
sinus. 
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Shape of the shell : 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. 

Sculp ture : 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. 
C o m p a r i n g r emarks : 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 A R T H A B E R , 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 r a tum typicum: Upper Carboniferous, Westphalian B-C 
Locus typ icus : Dobšiná, Jeruzalemský vrch Mt. (Jerusalemberg), 

Slovakia, ČSSR. 
Der iva t io nominis : According to the locality where it was found. 
Mate r i á l : Core deformed by pressure. 
Diagnos i s : Entire surface of the small shell is covered with marked 

spiral ridges and dense fine transversal lines. The suture consists of a deep 
ventral lobe which is divided by a relatively high ventral saddle in two pointed 
prongs. The lateral lobe is divided by two low saddles in three parts. 

Shape of the shell: The core represents a specimen deformed by 
pressure with a broken-off aperture in the venter and with shell remains on the 
surface. The originál shape and cross-section of the whorl, the plače where the 
venter passes into the flanks as well as its length and height cannot be described 
because of the above­mentioned pressure deformation. The shell diametre 
attained approximately 12.2 mm. 

Scu lp tu re : The shell surface is covered with marked longitudinal ridges. 
In the visible part of the last whorl are 45 of them. In the dištance of about 7 mm 
from the margin of the last whorl, the width of the ridges varies between 0.10 
and 0.18 mm and the width of the interspaces between them ranges from 0.15 
to 0.24 mm. In the wall near the last whorl margin the width of the ridges varies 
between 0.06 and 0.12 mm and the width of the interspaces ranges from 0.18 to 
0.28 mm. The transversal decoration is made up by fine dense lines, visible both 
in the ridges and interspaces. 

Sutu re consists of a deep ventral lobe, ventral saddle, lateral lobe and 
lateral saddle (text­fig. 2a, 3a). The ventral lobe is divided by a relatively high 
ventral saddle in two pointed prongs. The lateral lobe is trifid. The ventral 
saddle shape can be inferred from two sutures. It is narrow, high, with the 
cutting of a crooked V on the top. It attains about five­sixths of the first lateral 
saddle height. The adjacent prong of the ventral lobe is deep, pointed and 
narrower than the first lateral saddle. In the adjacent part of the ventral saddle 
is an indication of a small dent. The first lateral saddle is high, wedge­shaped. 
The lateral lobe is divided by two small saddles in three not entirely independent 
lobes. The saddles are rounded in one suture, in the other they are wedge­
shaped. The first — ventrally positioned secondary lobe — is pointed and has 
slight indications of a dent in the side adjacent to the first lateral saddle. The 
second lobe — centrál secondary lobe — is pointed and deeper by one­third 
than the first and third one. The shape of the third — umbilically positioned 
secondary lobe — cannot be observed. 

C o m p a r i n g r emarks : When we assigned our specimen to a new spe­
cies, only the sculpture character and suture could serve us as a basis for it. In 
a more conspicuous division of the lateral lobe, our specimen differs from the 
Namurian species Proshumardites uralicus LlBROVlČ (L. S. LIBROVIČ, 1941, in 
V. VEBER et al. 1941, p. 153, Fig. 43), Proshumardites keideli (LEUCKS) (E. V. 
RUŽENCEV, 1960, p. 216, Fig. 91), Proshumardites karpinskii RAUSER (D. 
RAUSER— ČERNOUSOVA, 1928, p. 166, Fig. 1—4), Proshumardites delepinei 
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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. 

E 
E 

in 

E 
E 

£ 
E 

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 S C H M I D T , 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. 

Diagnos i s : 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 b u t i o n : 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. 

P a r a t y p e s : Samples No 100, 101, 102, 103 deposited in collections of 
GÚDŠ 
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St r a tum typ icum: Upper Carboniferous, Westphalian B-C 
Locus typ icus : Dobšiná, Jeruzalemský vrch Mt. (Jerusalemberg), 

Slovakia, ČSSR. 
Der iva t i o nominis : According to the former chairman of the Hun-

garian Geological Inštitúte in Budapest F. Nopcsa. 
Mate r i á l : Incomplete cores and impressions. 
Diagnos i s : The fiat, circular shell has a triangular coiling of the first 

whorls. Looser coiling of the first whorls ends where the umbilical shoulder 
commences. The cross-section of šuch a whorl with triangular coiling has the 
shape of the flattened circle. The sculpture is reticular. The exterior suture 
consists of a ventral saddle, two lateral saddles, adjacent parts of the ventral 
lobe and a lateral lobe. 

Fig. 4 a—d Sutures of the species: 
a — Dobshinaeceras nopcsai (RAKUSZ), number of the specimen 100, paratype, b — Dob­
shinaeceras nopcsai (RAKUSZ), number of the specimen 101, paratype, c — Diaboloceras varicos­
tatum MILLER et FURNISH, in: Treatise on Invertebrate Paleontology, Part L, p. 64, fig. 94 B, 
d — Paralegoceras iowense (MEEK—WORTHEN) in: Treatise on Invertebrate Paleontology, Part 
L 64, fig. 94 c. 
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Shape of the shell : 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 plače, where the marked 
triangular coiling ends, the diametre of the umbilicus attains 6 mm. Initial 
whorls háve no umbilical shoulder and are more loosely coiled. According to 
Gy. Rakusz the whorls are more tightly coiled from the plače where the umbili­
cal shoulder commences. A whorl with triangular coiling, in the plače where the 
shell diametre is 6 mm, has an oblique umbilical declinity, rounded umbilical 
shoulder and a low, nearly straight flank that passes into a wide, slightly 
rounded venter. The width of the whorl is two times larger than its height. The 
shape of other whorls can be inferred merely according to fragmental materiál. 
According to Gy. Rakusz the width of the whorls increases rather slowly after 
the evolute juvenile stage and therefore the width of younger whorls is only 
slightly larger than their length and šuch a whorl covers about one­third of the 
previous whorl as far as the protuberances in the umbilicus. The umbilical 
declivity is relatively low. It is nearly vertical as far as the shell diametre of 
20 mm, further it becomes oblique. It passes into the flank by a rounded 
shoulder. The overall shell appearance is rounded, fiat and discoidal of ephebic 
specimens. The aperture shape and shell dimensions of an ephebic specimen 
cannot be described as we failed to find a complete, undamaged specimen. The 
holotype diametre (sample No 60) attains 21.5 mm, the paratype diametre 
(sample No 102) is 20.5 mm. 

Scu lp tu re : In the holotype, a distinct sculpture is visible from the 
second half of the second whorl, where dense, smooth ribs commence. In the 
end of the fourth whorl are five ribs in the area of 0.5 mm. When the shell 
diametre attains 6 mm, the ribs in the flank štart to bend and bifurcate. They 
are sharp in the umbilical shoulder in the venter, where the shell diametre 
amounts up to 10 mm, they form thin, bent wavy­lines, that are intersected by 
very fine longitudinal ridges. According to Gy. Rakusz the juvenile ribs gradu­
ally get thinner. In the adult stage they form marked umbilical protuberances, 
meanwhile the ribs of adult specimens remain, however, indicated as faint waves 
that quickly ŕlatten towards the exterior. 

The growth lines seem to commence in places of rib bifurcatings. Later their 
course is independent on the ribs. In the vicinity of the umbilical shoulder they 
cross the ribs obliquely. The growth lines are supplemented by the presence of 
other lines between them. Their course is between the protuberances and, with 
the exception of one fragment, the lines do not reach the umbilical declinity. The 
growth line shape changes markedly during the ontogenetic development. In the 
beginning they are straight, later they become one- or double-arched. 

Longitudinal lines in our as well as in Gy. Rakusz's specimen commenced 
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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. 

Su tu re : 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. 

C o m p a r i n g 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. BOUČEK and A. PRIBIL, in 
a footnote in p. 119 state that the species Gastrioceras nopcsai published by 
Gy. Rakusz belongs to the genus Trigonogastrioceras LIBROVIČ, that is typical 
of the Middle Carboniferous (Russian Moscowian) of the west slope of the Urals. 

In 1957, in a diagnosis L. S. Librovič characterizes Trigonogastrioceras by a 
fiat shell and triangular coiling of the first whorls. As its sculpture the author 
mentions transversal radial ribs and lines. In the periphery of the ventral part 
of the whorl the radial lines bend forward and in its centre they form a sinus. 
In the core showing the ventral part of the shell there run in its centre two 
marked longitudinal grooves, that correspond to longitudinal cylinders — 
ridges — in the inner surface of the shell. The longitudinal grooves are not 
visible in the outer surface of the shell. The outer suture has a wide ventral lobe 
divided by a relatively high and wide ventral saddle. The first lateral lobe is 
short, narrow, rounded, while the second lateral lobe is angular. The shape of 
the inner suture is unknown. L. S. Librovič remarks that the genus Trigonoga­
strioceras is more similar to juvenile whorls of the genus Paralegoceras HYATT. 
It differs markedly from the latter by the presence of two longitudinal grooves 
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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. 

Like the genus Paralegoceras, our specimens differ from L. S. Librovič's 
genus Trigonogastrioceras in the absence of two longitudinal grooves in the 
cores of the middle part of the whorl ventral side, in the presence of fine 
longitudinal ridges, that, together with the radial decoration, make up a marked 
reticular sculpture in the ventral side of the whorls. Moreover they differ in the 
suture, too. By comparison with the species Trigonogastrioceras uralicus LI­
BROVIČ the samé different features can be mentioned. 

Of genera with triangular initial whorls, our specimens most resemble the 
genera Diaboloceras and Paralegoceras, that differ from one another in the fact 
that the genus Paralegoceras has a more conspicuous triangular coiling of inner 
whorls and a less distinct decoration in the adult stage. The suture of the genus 
Diaboloceras has eight lobes, while the suture of the genus Paralegoceras has 10 
lobes, of which are five inner and five outer. (A. K. MILLER — W. M. FURNISH 
1940). According to V. E. RUŽENCEV (1950) the difference between the genera 
Diaboloceras and Paralegoceras lies mainly in the suture course. The umbilical 
lobe of the genus Diaboloceras has an incomplete two­member division. Its basic 
outer part is in the flank and the originating lobe is in the umbilical declivity. 
The initial umbilical lobe of the genus Paralegoceras changed into an indepen­
dent lobe situated in the inner wall of the shell. 

In 1940, in a description of the species Paralegoceras iowense MEEK — 
WORTHEN, A. K. MILLER and W. M. FURNISH stated, that the only congeneric 
mate of the species Paralegoceras texanum (SHUMARD) and Paralegoceras 
iowense MEEK — WORTHEN is Paralegoceras nopcsai (RAKUSZ) of the Upper 
Namurian of Slovakia and that the latter more resembles the species Par­
alegoceras texanum (SHUMARD) than Paralegoceras iowense MEEK —WOR­
THEN. 

In 1964, M. GORDON mentioned among species of the genus Paralegoceras 
also the species Paralegoceras nopcsai (RAKUSZ) 1932 {Gastrioceras). He re­
marks that in Európe Paralegoceras occurs in the Upper Namurian and maybe 
in the Lower Westphalian of Slovakia and in the Lower Westphalian or Bash­
kirian of the Urals. 

While comparing our specimens with the genera Diaboloceras and Par­
alegoceras we see that in marked triangular coiling of inner whorls they most 
resemble the genus Paralegoceras. 

Of the suture we possess only its incomplete outer part and therefore in 
assignation of our specimens we cannot apply the samé criteria as V. E. RUŽEN­

CEV (1950). We can také into aecount only the shape and dimensions of the 
ventral saddle, lateral saddles and lobes that separáte them. Our specimens 
equal the genus Diaboloceras in the samé ratio of the first lateral saddle height 
to the ventral saddle height and in minor width of the adjacent prong of the 
ventral lobe. It has the samé shape of the first lateral saddle as the genus 
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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 

M a t e r i á 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 
the plače where the opistosoma is widest, one half of the width from the middle 
of the body to the right margin amounts 5.5 mm. 

The prosoma is rounded in the front part and straight at the posterior. In its 
left front part is a narrow projection that might represent its first walking leg. 
In its right front part as well as further to the right towards the side, indications 
of small projections can be seen. They might be coxae of the second and third 
walking leg. 

The opistosoma has the shape of a slightly elongated oblong with rounded 
edges. It can be supposed that it had the shape of a square with rounded corners 
and slightly rounded not cut out margins. It consists of nine segments. In the 
back side the first tergite, by which the prosoma is connected with the opis­
tosoma, is shortest and the following tergite, that originated by the connection 
of the second and third one, is longest. The fourth to eigth are of the samé 
length, the nineth has submarginal plates. The width of marginal widing of 
tergites is smaller than the width of their lateral part. The surface of the tergites 
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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 
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do nového taxónu, ktorý označujeme ako Dobshinaeceras gen. n. s typickým druhom Dobshinaece­
ras nopcsai (RAKUSZ). Medzi formami z okolia Dobšinej doteraz neuvádzanými sa našlo i jadro 
s odtlačkom, ktoré považujeme za nový druh a uvádzame ho ako Thrincoceras rakuszi sp. n. a jedno 
jadro, ktoré uvádzame ako nový druh pod názvom Proshumarditesjerusalembergi sp. n.. Ďalšie štyri 
exempláre sme podľa prístupnej literatúry nemohli zatiaľ druhové určiť. Preto ich predbežne 
opisujeme iba ako Streblopteria sp. indet. 1, Streblopteria sp. indet. 2, Euchondria sp. indet. a Pleo­
martus sp. indet. Zo stratigrafického hľadiska naše druhy nevyvracajú doterajšie zariadenie mak­
rofaunistických spoločenstiev z okolia Dobšinej do vestfálu B­ C. 

Explana t ions to plates VIII—XI 

Plate VIII 
1 Streblopteria sp. indet. 1, number of the specimen 19, x 2,75. 
2 Streblopteria sp. indet. 2, number of the specimen 20, x 2,2. 
3—4 Euchondria sp. indet.. number oľthe specimen 72; 3­ x 1,8,4­detail of the hinge line, x 4,8. 
5—6 Thrincoceras rakuszi sp. n., number of the specimen 56, holotype; 5­detail of the first whorl, 
x 1.9. 6­detail of the second whorl, x 1,8. 

1—3 photo by H. Jendeková 
4—6 photo by M. Vaňová 

Plate IX 
1—2 Thrincoceras rakuszi sp. n., holotype; 1­number of the sample 56, natural size, 2­number 
oľthe sample 56a, natural size; both samples are partial moulds and prints of the samé specimen. 

Photo by H. Jendeková 

Plate X 
1—2 Proshumardites jerusalembergi sp. n., number of the specimen 40, holotype; 1­x 4,2, 
2­detail. x 6,7. 
3—4 Dobshinaeceras nopcsai (RAKUSZ); 3­number of the specimen 62, fragment of the whorl, 
x 2,2, 4­number of the specimen 61, fragment of the whorl, x 1,8. 
5 — Pleomartus sp. indet., number of the specimen 71, x 3,5. 

3,4 photo by H. Jendeková 
1,2,5 photo by M. Vaňová 

Plate XI 
1—5 Dobshinaeceras nopcsai (RAKUSZ); 1­number of the specimen 60, holotype, x 2,6, 2­num­
ber of the specimen 60, holotype detail, x 5,1, 3­number of the specimen 100, paratype, suture, 
x 2,3, 4­number of the specimen 101, paratype, suture, x 5,1, 5­number of the specimen 103, 
paratype, profile of the whorl, x 4,7. 

1, 2 photo by H. Jendeková 
3—5 photo by M. Vaňová 
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Západné Karpaty, sér. paleontológia, 12, P. 69—80, Geol. Úst. D. Štúra, Bratislava, 1987 

Viliam Sitár — Eva Planderová — Emília Čierna 

Knowledge on fossil flóra of the Handlová — Nováky 
lignite basin obtained from the Vt-D-5 drillhole 
13 fotogr. tab. (XII—XXIV), slovenské resumé 

Abst rac t : In the submitted paper the individual authors publish results of the Vt-D-5 drillhole 
research, as far as fossil flóra remains i.e. macroflora, polien grains and spores and diatoms 
(Diatomaceae) are concerned. The results are very interesting and contributed to the solution of 
paleoecological and biostratigraphic results. 

Fossil flóra findings in the Handlová — Nováky basin are very interesting. It is 
proved by the published works of F. NÉMEJC (1952, 1959), B. PACLTOVÁ (1958), 
E. PLANDEROVÁ (1966), E. PLANDEROVÁ—P. SNOPKOVÁ (1970), M. TAKÁČ 
(1967, 1974), V. SITÁR (1976) and by rich findings in the last years in the lignite 
opencast pit Lehota pod Vtáčnikom, dumps in the vicinity of Nováky or in 
drillholes. 

The submitted paper deals complexly with fossil remains from the Vt­D­5 
drillhole, which was performed by GÚDŠ (Geological Inštitúte of D. Štúr) 
employees within the staten research task S­52­547­105 — Hydrogeological 
research of chosen areas of the Slovák Socialist Republic, stage 05 — Hydro­
geological research of the Vtáčnik Mts. (responsible manager Dr. V. DOVINA). 

The Vt­D­5 drillhole was situated SE of the village Kamenec pod Vtáčnikom 
for the purpose of hydrogeological research to a depth of 344.5 m. Rocks from 
depths 135 to 296 m are interesting from the paleontological point of view. They 
are various epiclastic sandstones, siltstones, claystones and fine­grained sand­
stones. 

Macroflora (impressions of leaves) comes from depths 135 to 296 m. From 
the petrographic point of view (according to V. KONEČNÝ) following rock types 
are present: 
135—136 m coarse­grained, epiclastic sandstones with scattered rounded an­

desite fragments 

RNDr. V. Sitár, CSc., RNDr. E. Čierna, CSc., Prirodoved. fakulta UK, kat. geológie a paleon­
tológie, pavilón B2, 842 15 Bratislava. 
RNDr. E. Planderová, CSc., Geologický ústav Dionýza Štúra, Mlynská dolina 1, 817 04 Brati­
slava. 

69 



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 KVAČEK, 
Daphnogene polymorpha (AL. BR.) ETT., 
Myrica lignitum (UNG.) SAP., 
Quercus cf. urophylla UNG., 
Castanea sp., 
Castanopsis bavarica KNOBLOCH et KVAČEK, 
Zelkova zelkovaefolia (UNG.) BUŽEK et KOTL. 
Leguminosites sp., 
Carya serraefolia (GOEPP.) KRÄUSEL, 
Sapindus falcifolius AL. BR., 
Podogonium knorrii (AL. BR.) HEER, 
Acacia parschlugiana UNG. 

290—291 m Glyptostrobus europaeus (BRONGN.) UNG., 
Laurophyllum nemejcii KVAČEK, 
Laurophyllum markvaticense KVAČEK, 
Daphnogene polymorpha (AL. BR.) ETT., 
Myrica lignitum (UNG.) SAP., 
Leguminosites ellipticus UNG., 
Celastrus sp., 
Acer tricuspidatum BRONN, 
Acer integerrimum (Viv.) MASS., 
Acer sp. fruitd, 
Vlmus pyramidalis GOEPP., 
Vlmus sp. — fruit, 
Magnólia sp. 

291—292 m Glyptostrobus europaeus (BRONGN.) UNG., 
Pinus hepios (UNG.) HEER, 
Myrica lignitum (UNG.) SAP., 
Juglans acuminata AL. BR., 
Parrotia pristina (ETT.) STUR, 
Sapindus falcifolius AL. BR., 
Acer tricuspidatum BRONN, 
Acer integerrimum (Viv.) MASS., 
Acer sp. — fruit, 
Laurophyllum nemejcii KVAČEK, 
Daphnogene polymorpha (AL. BR.) ETT., 
Laurophyllum sp. 
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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.) ŔEH., 
Nitzschia sp., 
Surirella costata NEUP. 
Prevailing group are diatoms, that belong to the group of indifferent obligo-

halobs, i.e. species that live in a fresh-water, eutrophic environment, e.g. Melosi­
ra italica, Fragilaria pinnata. Only an unimportant number can be designated as 
halophilous types i.e. fresh-water species that require for their development 
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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 plače 
in a fresh-water environment, but we may admit that deeper sedimentary zones 
were slightly brackish. It is suggested by findings of shells of the molluscs 
Melánia cf. aquitanica and some diatoms e.g. Actinocyclus ehrenbergii var. 
tenellus and Gomphonema lingulatum. The latter are present in small amounts 
and they may be relics from the periód when the studied sedimentary basin was 
connected with a sea. The connection with the sea came to its end in the 
beginning of the Badenian and since then the size and salinity of the basin 
gradually decreased. 

According to macroremains and sporomorphs of higher plants, the sediments 
contain elements of swampy vegetation of the types Taxodiaceae, Myricaceae, 
Carya, Cyrillaceae, Nyssaceae and some Pteridophyta. The vicinity of the 
sedimentary basin was covered with mixed woods. Of coniferous, mostly pine-
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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 Vtáčnik — north there were good conditions for the origin of 
coal and other bituminous elements, but in a lesser extent than in the neighbour­
hood of Nováky. 

As regards biostratigraphy, the found flóra is interesting, too. Macroflora 
remains (abundant leaves) indicate very warm and humid conditions. There are 
representatives of the genera Laurophyllum, Daphnogene, Myrica, Magnólia, 
Parrotia, as well as Tilia, Acacia, Castanopsis, Sapindus. Myrica grows mainly 
in tropical and subtropical regions. The genus Castanopsis belongs among ever­
green woody­plants and is more thermophile than Castanea. As regards the 
genera Acacia and Podogonium and family Lauraceae, the situation is similar. 

The subtropical climate is proved by the presence of polien grains of the genus 
Engelhardia, family Cyrillaceae and numerous Pteridophyta spores. Diatoms are 
represented by numerous thermophile species, too. 

When comparing the flóra studied by us with that of other Slovák localities, 
we state a difference in its composition. In typical Sarmatian localities (Jastraba, 
Ihráč, Močiar etc), there are more arctotertiary elements. E.g. in the drillhole 
we did not record impressions of the genera Betula, Carpinus, Alnus, Fagus, that 
prevail in the above­mentioned localities. They were found only in the form of 
polien grains. Family Cyrillaceae, genus Lygodium prove Badenian age. As 
regards overall composition of the flóra, we may also consider the studied 
sediments as Upper Badenian or transitory Badenian to Sarmatian. 

By comparison of macroflora remains with polien grain occurrences, some of 
the polien grains can be assignated to the natural systém. We suppose that the 
species Myricipites rurensis corresponds probably with the species Myrica lig-
nitum, Tricolporopollenites cingulum subsp. oviformis, which is known to belong 
to the species Castanea, can be assigned more exactly to the species Castanea 
atavia etc. Macroflora and sporomorphs found in the samé environment are 
very valuable for an exact assignation of species according to botanic names, 
which is very important for the evaluation of the ecosystem. The palynological 
results supplement the composition of vegetation, which gives us good informa­
tions on numerous paleogeographic and biostratigraphic problems. 

Conclusion 

On the basis of macroflora, sporomorphs and diatoms (Diatomaceae) dis­
covered in the sediments in the Vt­D­5 drillhole, we may state that they 
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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. 
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Viliam Sitár — Eva Planderová — Emília Čierna 

Poznatky o fosílnej flóre z hnedouhoľnej handlovsko­nováckej panvy 
z vrtu VT­D­5 

Resumé 

V práci sú uvedené biostratigrafické výsledky, založené na štúdiu makroflóry, mikroflóry a rozsiev­
kovej flóry. 

Predmetom tohto komplexného štúdia boli sedimenty z vrtu VT­D­5, ktorý bol situovaný jv.od 
obce Kamenec pod Vtáčnikom. 

Makroflóra je bohatá na druhy rodov Myrica, Tilia, Salix. Laurophyllum, Fraxinus, Carya, 
Taxodium. Castanea. Acer. Glyptostrobus a iné. Mikroflóra bola veľmi bohatá na druh Botryococcus 
braunii, ktorý je indikátorom nahromadenia bituminóznej hmoty. Zastúpené boli druhy čeľ. Polypo-
diaceae. Sphagnum. Z ihličnatých boli hojné druhy rodu Taxodium, Pinus, Picea. Z Angiospermae 
boli najhojnejšie zastúpené Myricaceae, Cyrillaceae. Ulmus, Carya. Castanea a iné. 

Rozsievky boli zastúpené centrickými aj penátnymi formami. (Druhy rodu Melosira. Stephano-
discus. Actinoptichus, Fragilaria. Navicula a iné). 

Podľa výskytu vyššie uvedených spoločenstiev predpokladáme sladkovodné sedimentačné pro­
stredie, pri hlbších zónach mierne brakické. Spoločenstvo flóry poukazuje na vrchnobádenský až 
spodnosarmatský vek skúmaných sedimentov. Paleoklíma bola teplá — subtropická. Sedimentácia 
začala pravdepodobne v jazernom prostredí a prešla do močiarneho prostredia s typickou močiar­
nou vegetáciou. 

Explana t ion to the plates XII—XXIV 
(Magn. VIII—X 1000 x) 

Plate XII 
1 Glyptostrobus europaeus (BBRONGN.) UNG., 288—289 m 
2 Pinus sp. 2 x , 291—293 m 
3 Acer tricuspidatum BRONN, 291—293 m 
4 Taxodium dubium (STNBC.) HEER, 158—159 m 
5 Daphnogene polymorpha (AL. BR.) ETT., 289—290 m 
6 Acer sp., 231—232 m 
7, 8 Acacia parschlugiana UNG., 290—294 m 
9 Tilia vindobonensis STLR, 135—136 m 

10 Carya cf. serraefolia (GOEPP.) KRÄUSEL, 289—290 m 
11 Quercus cf. urophylla UNG., 289—290 m 

Plate XIII 
1—3 Myrica lignitum (UNG.) SAP., (1 — 293—294 m, 2 — 289—290 m, 3 — 291—292 m) 
4 Zelkova zelkovaefolia (UNG) BLŽEK et KOTL., 289—290 m 
5 Laurophyllum sp, 232—233 m 
6 Carya serraefolia (GOEPP.) KRÄUSEL, 157—158 m 

Plate XIV 
1 Mvrica lignitum (UNG.) SAP., 291—293 m 
2 Magnólia sp., 290—291 m 
3 Zvyšky ryby. 288—289 m 
4 Acacia parschlugiana UNG., UNG., 289—290 m 
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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 KVAČEK, 

3 — upper cuticle, 260 x , 289—290 m, 
4 — lower cuticle, 260 x , 289—290 m 

5 Laurophylum nemejcii KVAČEK, lower cuticle, 260 x , 291—292 m 
6 Parasitic Fungi in the cuticle of the leaf Laurophyllum nemejcii KVAČEK, 260 x , 291—292 m 
7 Castanopsis bavarica KNOBLOCH, KVAČEK, 260 x , 150—151 m 

Plate XVII 
1 Sphagnum sp., 289—290 m 
2 Melánia cf. aquitanica NOULET, 294—295 m 
3 Castanea atavia UNG, 161 —162 m 

Plate XVIII (30,6—238 m, 283,2—283,3 m) 
1— 3 Botryococcus braunii KOTZING 
4 Pinus typ Haploxylon 
5 Verrucatosporites favus (R. POT.) TH. PF. 
6 Picea sp. 
7—8 Taxodium sp. 

Plate XIX (230,6—238 m, 283,2—283,3 m) 
1—6, 9, 10, 12, 16 Alnus sp. 
7—8, 11,13 Myricipites rurensis (PF.) NAGY 
14—15 Momipites punctatus NAGY 
17—18 Platycarya sp. 
19, 22 Momipites sp. 
20 Betula sp. 
21, 24 Engelhardia sp. 
23 Tricolporopollenites sp. 
25 Tricolporopollenites kruschi (PF. TH.) 
26 Carya sp. 
27 Ulmus sp. 

Plate XX (230,6—238 m, 283,2—283,3 m) 
1, \2Juglans sp. 
2—4, 6, 9 Carya sp. 
5, 10, 11 Pterocarya sp. 
7 Subtriporopollenites sp. 
8 Carpinus sp. 
II —16 Castanea sp. 
17—18 Leguminosae sp. 

Plate XXI (236,6—238 m, 283,2—283,3 m) 
1 Cornus sp. 
2 Tricolpopolenites sp. 
3—4 Cyrillaceae sp. 
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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.) KĽTZ. var. distans, 290—291 m, 
4 Melosira distans var. scala (EHR.) GRUN., 290—291 m, 
5 Melosira kochii PÁNT., 289—290 m, 750 x 
6 Melosira sp., 290—291 m, 

Plate XXIII 
1 Actinocyclus ehrenbergii var. tenellus (BRÉB.) HUST., 288—289 m, 1750 x 
2 Actinoyclus ehrenbergii var. tenellus (BRÉB.) HUST., 288- 289 m, 1500 x 
3 Actinocyclus ehrenbergii var. tenellus (BRÉB.) HUST., 288—289 m, 2500 x 
4 Actinocyclus sp., 291—292 m, 2000 x 
5 Tetracyclus lacustris RALFS var. lacustris, 288—289 m, 1200 x 
6 Fragilaria leptostauron (EHR.) HUST. var. leptostauron, 290—291 m, 1100 x 

Plate XXIV 
1 Fragilaria construens (EHR.) GRUN. var. construens, 290—291 m, 
2 Cocconeis placentula var. euglypta (EHR.) CLEVE, 290—291 m, 1750 x 
3 Stauroneis phoenicenteron (NITZSCH) EHR., 288—289 m, 350 x 
4 Navicula sp., 290—291 m, Í250 x 
5 Gomphonema lingulatum HUST., 290—291 m, 
6 Rhopalodia gibba var. jastrabensis (EHR.) ŔEH.,290—291 m, 760 x 
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Adriana Zlinská 

Recent foraminifers of the centrál equatorial región 
of the Pacific oceán 

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

Abs t 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 

RNDr. A. Zlinská, Geologický ústav Dionýza Štúra, Mlynská dolina 1, 817 04 Bratislava. 
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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 

Za účelom paleontologického vyhodnotenia obsahu recentných mikrofosílií boli po biofaciálnej 
stránke prehodnotené vzorky z výskumnej oceánskej expedície absolvovanej sovietskou loďou 
"Georgij Maximov" v roku 1981. 

Získané vzorky pochádzajú z ekvatoriálnej časti Pacifického oceánu z hĺbok 4 736 m, 4 766 m, 
4900 m, 4983 m a 5 127 m. Z litofaciálneho aspektu sú tvorené pelitmi typu globigerinových kalov. 

Pre poznanie mikroorganickej štruktúry boli komponenty študované pomocou elektrónového 
riadkovacieho mikroskopu JSM-U3. 

Dominantné zastúpenie v rezídiu majú foraminifery s minimálnym obsahom rádiolárií, ostra-
kód, ihlíc húb a iných. 

Z planktonických foraminifer sú najrozšírenejší zástupcovia zo spektra Globorotalia menardii 
(ORBIGNY), hlavne Globorotalia tumida (BRADY). Spomedzi nich majú prevahu pravotočivé druhy 
nad ľavotočivými. Okrem uvedených je výrazne rozšírený druh Globigerina aff. dutertrei ORBIGNY. 

Veľmi hojné rozšírenie z bentonických foraminifer má Melonis pompilioides (FICHTEL et MOLL). 
Hojne sa vyskytuje aj Gyroidina neosoldanii BROTZEN a Favocassidulina favus (BRADY), nájdená 
autorom druhu v recentných hlbokomorských sedimentoch Pacifiku v malých zemepisných šírkach. 

Explana t ions to Plates XXV—XXIX 

Photographs were made by electron scanning microscope JSM-U3 by K. Šebor 

Plate XXV 
1, 6 Globorotalia tumida (BRADY), 25 x , 4766 m 
2 Globorotalia tumida (BRADY), 30 x , 4736 m 
3 Globorotalia tumida (BRADY), 30 x , 4766 m • 
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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 ( H A N T K E N ) . 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 (REĽSS) . 40 x . 4766 m 
4 "!Parafissurina. 60 x . 4766 m 
5 Gyroidina neosoldanii BROTZEN. 80 x . 4983 m 
6 Gyroidina neosoldanii BROTZEN. 70 x . 4900 m 
7 Pyrgo murrhina (SCHWAGER). 30 x . 4900m 
8 Éggerella bradyi ( C Ľ S H M A N ) . 70 x , 4900 m 
9 Éggerella bradyi ( C Ľ S H M A N ) . 60 x . 4900m 

Plate XXVIII 
1 Textularia sp.. 20 x . 4900 m 
2 Melonis pompilioides (FICHTEL et M O L L ) , 50 x , 4983 m 
3 Pyrulina sp. (cf. P. augusta (EGGER)) . 5 0 X . 4983m 
4 Rosalina bertheloti ORBIGNY. 50 x , 4736 m 
5 Rosalina aff. bertheloti ORBIGNY. 70 x , 4983 m 
6 Oolina cf. laevicostata (CĽSHMAN et G R A Y ) , 25 x , 4736 m 
7 Melonis sp.. 50 x . 4736 m 
8 Fissurina marginata (MONTAGU) , 40 x . 4736 m 
9 Oolina sp.. 30 x . 4736 m 

Plate XXIX 
1 Oolma desmophora (RYMER et JONES), 60 x , 5127m 
2 Oolina desmophora (RYMER et JONES), 300 x , 5127m 
3 Hasrigerina aequilateralis (BRADY) , 35 x . 5127 m 
4 Hastigerma aequilateralis (BRADY). 400 x . 4736 m 
5 Hastigerina aequilateralis (BRADY) , 70 x , 4736m 
6 Lenticulina aff. cultrata (MONTFORT) , 50 x , 5127m 
7 Fissurina d. lacunata (BURROWS et HOLLAND), 100X, 5127m 
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Západné Karpaty, sér. paleontológia, 12, S. 85—114, Geol. Úst. D. Štúra. Bratislava. 1987 

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. JľlepBOH cxeMoň pac-

HJieHeHHH HBJíJieTCK «Me»cflyHapoflHbiH» CTpaTOTHn AHrjio-riapH)KCKoro 6ac-

ceima, nojiyHHBmHH Hanôojibmee npH3HaHne. CrpaTOTnn IOÄHOÍÍ <J>paHUHH 
HJIH, BepHee, 3anaÄHbix Ajibn TeppHTopHanbHO pacnpocTpaHaeTca Ha 
CpeÄH3eMHOMopcKyio reocHHKJiHHajib H jierKO yBa3biBaeTca c flpyraMH pa3-

pe3aviH naneoreHa 3roň reocHHKjiHHajiH. CTpaTOTHn KpbiMa H ero napacrpa-

Toran Ha Ky6aHH npneMjieMbi ÄJIH aHajioHHHHbix pa3pe30B K»ra CCCP (6e3 
3aKaBKa3b») H npHHHTbi 3a ocHOBy pacnjieHeHHa naneoreHa iora CCCP. CxeMa 
aejieHHH najieoreHa ocTpoBa TpHHHaaa, pa3pa6oTaHHaa T. M. BOJUIH (1957) 
H npcujioaceHHaa B. A. KPAIUEHHHHHKOBL-IM (1965, 1969) B KanecTBe crpa-

TOTHna, OTJiHHaeTca cTpoňHOCTbK), fleTajibHocTbio pacHJieHeHHH H 
B03MOXHOCTbK) ee npHMeHeHHH Ha 60JIbIHHX npocTpaHCTBax. 

Bce 3TH cxeMbi pe3KO pa3JiHHaK)Tc«, H Rax^aa H3 HHX He jinuieHa norpeumo-

CTeň. OÔLHHM ÍU1H HHX HBJíaeTCS TO, HTO no BCeM 3THM CXeMaM OTJIOJKeHHa 
najieoreHa AenaTca Ha Tpn OTnejia — najieoueHOBbifl, soueHOBbiň H OJIH-

roueHOBbiň. B ôojibLUHHCTBe cjiynaeB najieoueH nejíHTca Ha ma noaoTaejia, 
soueH — na Tpn, a B ojiHroueHe rbaKTHHecKH no^OTaejibi He BbiaejiaioTca. 
TaKHM o6pa30M, Ha ypoBHe OTjiejioB H noAOTaeJioB OCHOBHOÍÍ Kapicac pac-

HjieHeHHH naneoreHa coxpaHaeTca, HTO no3BOJiaeT B onpenejieHHoň Mepe Kop-

pejiHpoBaTb OTjioxeHHa naneoreHa BecbMa OTflajieHHbix oônacTeň. Ho B BO-

npoce onpenejieHHa CTpaTHrpadpHHecKoro oôbeMa 3THX no/tpa3j(ejieHHH H HX 
rpaHHit Ha6jiK>naK>Tca 3HaHHTejibHbie npOTHBOpeHna. CymecTBeHHO 
pa3jiHMaioTca STH cxeMbi H B APOÔHOCTH pacMjieHeHHa. 

n o rJpayHe MHKporbopaMHHHqSep KaHc;ibiH OTneji aejíHTca Ha pa3JMHHoe HHC-

JIO — OT aByx no BOCbMH — ÔHOCTpaTHrparhHHecKHx 30H. ťlo dpayHe HyM-

MyjiHTHn HepenKO ynaeTca B naneoreHe BbmejíHTb HecKOJibKo apycoB H 30H. H O 
BecbMa TpynHoň 3aflaHeň crajia Koppejiauna Bbine jien HLIX pa3Hbi M H MeTOZiaMH 
CTpaTHrpatbHHecKHX COHHHU M«K,ay coôoň. 

A. T. BeryHH, EpeBaHCKHii nojíHTexHHHecKHň HHCTHT>T HM. K. Mapxca, EpeBaH 
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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 onHoň H3 Hanôonee aKTyanbHbix npo6neM cTpararpatbHH naneore­

Ha. npHHeM 3Ta npoôneMa B03HHKna naBHo, HeonHOKpaTHo nHcicyTHpoBanacb 
B reonorHHecKoň nHTepaType H noHbme He Hamna cBoero o6menpH3HaHHoro 
pemeHHa. n o MHCHHK> M. M. AMHHMEHKO (1966): «... 3TH pa3HornacHa c 
TeneHHeM BpeMeHH, B npouecce HaKonneHHa HOBMX naHHbix, He TonbKo He 
ycTpaHHnHCb nnn crnan,HnHCb, HO coxpaHHnn CBOK> ocTpoTy». 3necb ace yMecr­

HO npHBecTH cnenyiomee BHCKa3biBaHHe R. JI. CTEnAHOBA (1958): «B Hacroa­

mee BpeMa, noacanyň, HeT HH onHoň CHCTeMbi, rpaHHUbi KOTopoň He ôbinn ôbi 
npenMeTOM nHCKyccHH». 

noneMy »ce TaKHe BaacHbie Bonpocbi CTpaTHrpacpHH naneoreHa, npn TaKOM 
npwcTanbHOM BHHMaHHH K HHM, He MoryT HaňTH CBoero oKOHHaTenbHoro 
pemeHHa? MTOÔU naTb Ha 3TOT Bonpoc 6onee HJIH MeHee pa3yMHbiň OTBCT, 
cnenyeT ynoMaHyTb o HeKOTopwx nono»ceHHax, neHcamHX B OCHOBC crpaTH­

rparJpHMecKoro pacnneHeHHa Tonui. OômeH3BecTHo, HTO no cero BpeMeHH 
Hanôonee HanexcHbiM H oôbeKTHBHbiM MeTonoM B03pacTHoro pacHneHeroia 
Tonm aBnaeTca naneoHTonorHHecKHň MeTon. B OCHOBC naneoHTonornnecKoro 
MeTona neacHT H3MeHHHB0CTb dpayHbi, cBH3aHHaa c H3MeHeHHeM ycnoBHH OÔH­

TaHHa JKHBOTHbix opraHH3MOB. M3MeHeHHe cpenbi oÔHTaHHa — pe3ynbTaT 
npOHCXOnaLUHX B OÔnaCTH TeKTOHHHeCKHX nBHHCeHHH. TeKTOHHHeCKHe 
nBH3KeHHa HenocpencTBeHHO BnnaioT Ha 3aKOHOMepHocTH H3MeHeHHa cpenw 
oÔHTaHHa, HTO B CB0K> onepenb npHBonHT K H3MeHeHHK> opraHHHecKoro MHpa, 
a HMeHHo BHnoBoro H ponoBoro cocTaBa HCHBOTHMX. 

BHOCTpaTHrpatbHHecKoe pacnneHeHne Tonm B COOTBCTCTBHH co cTpa­

TOTHnoM HOCHT Ha ceôe OTnenaTOK TeopHH KaTacTporhH3Ma, cornacHo KO­

Topofl TeKTOHHHeCKHe nBH»ceHHa HMeioT rnoôanbHbiň xapaKTep, H no3TOMy 
o6ycnoBneHHbie HMH H3MeHeHHa cpenbi npoHcxonaT onHOBpeMeHHO. Teo­

peTHHecKaa reonorna naBHO oTKa3anacb OT TaKoro ynpomeHHoro noHHMaHHa 
3aKOHOMepHocreň TeKTOHHnecKHx nBHaceHHň. Ho pan nonoxeHHň STOH Teo­

pHH B npyrnx oônacrax reonornn npononacaeT BnnaTb Ha o6pa3 MbimneHHa 
reonoroB. Ylpn conocraBneHHH KOHKpeTHoro pa3pe3a co crpaTOTHnHHecKHM 
reonorn HcxonaT H3 Toro nonoaceHHa, HTO 3aKOHOMepHocTH H3MeHenHa cpenw 
oÔHTaHHa opraHHHecKoro MHpa B oônacTH HaKonneHHa oTnoaceHHH HC­

cnenyeMoro pa3pe3a He OTnunanncb OT CTpaTOTHnHHecKoro. npennonaraeTca, 
HTO Bce H3MeHeHHa cpenbi noBceMecTHO npoHcxonHnH onHOBpeMeHHo, H 
nosTOMy H3MeHHHBOCTb (bayHbi Ha pa3nHHHbix pernoHax Taioice nonama ôbiTb 
non^HHeHa enHHOMy npaBnny. B HacToamee BpeMa 3Toro HHKTO He MoaceT 
yTBepacnaTb. 3aKOHOMepHocTH H3MeHeHHa cpenw oÔHTaHHa MoryT ôbiTb onn­

HaKOBbiMH nHuib B npenenax onHoň CTpyKTypHo­cbopMauHOHHoň 30HM nim, no 
KpaHHeň Mepe, conpajtceHHbix H 6JIH3KO pacnonoaceHHbix cTpyKTypHo­

rhopMauHOHHbix 30H. B npenenax Taícnx cpaBHHTenbHO orpaHHneHHbix 
nnouianeň MO*HO npocnenHTb 3a onmiHaKOBbiM xonoM H3MeHeHHa cpenw 
oÔHTaHHa H H3MeHHHBOCTH opraHHHecKoro MHpa. no3TOMy H noaBnaioTca 
pernoHanbHbie cxeMbi CTpaTHrpatbHHecKoro pacnneHeHHa Tonm. B Kaacnoň 
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perHOHanbHoň cxpaxHrparpHHecKoň cxeMe oôoômeHbi MaTepnanu Tex pa3­
pe30B, OTnoxceHHa KOTopwx HaKonHnncb B 6nH3KHx ycnoBHax cpenw oÔHTa­
HHa, H H3MeHeHHa 3TOH cpenbi B npenenax Bcero pernoHa B OCHOBHWX nepTax 
nonHHHeHbi OAHOH enHHoň nocnenoBaxenbHocxH. CnenoBaTenbHO, H3MeH­
HHBOCTb (bayHbi B npenenax naHHoro pernoHa xaicace npoTeKaeT no enHHoň nnn 
noHTH CHHHOH cxeMe. 

Mcxona H3 H3no)KeHHbix no3HUHií, noHCKH rnoôanbHoro CTpaTOTHna H 
rnoôanbHOH enHHoň cxeMbi CTpaTHrpatbHHecfcoro pacnneHeHHa aBnaioxca 
Hepa3pemHMoň 3aaaHefi. n o 3TOMy noBony xopouio BbicKa3anca R. Jl. CTEriA­
HOB: «Cnenyex 3aMeTHTb, HTO MHorne 3apyôe)KHbie cxpaxnrpadpbi, oc­
HOBbiBaacb Ha HneanHCTHnecKHx npencxaBneHHax o HanpaBneHHOM H npeno­
npeneneHHOM pa3BHTHH OTnenbHbix rpynn opraHH3MOB, OLUHÔOHHO nonyc­
Kanw, HTO snnôonH HMCKJT oneHb urapoKoe, a HHorna MHpoBoe 3HaneHHe, 
npHHeM HX nocnenoBaTbnbHOCTb CTporo Bbinep>KHBaexca». 

B nocnenHne ronbi c pe3Koň KPHTHKOH cTpaTOTHnoB BbiCTynaeT O. LUHH­

ilEBO.rib<t> (1975). OH CHHTaeT, HTO «CTpaTOTHnbi He TonbKo H3nHiiiHHH, HO H 
BpenHbiň ôannacT, H HTO OT HHX nosxoMy cne/iyex OTKa3aTbca». 

Pa3nHHHbie rpynnbi opraHH3MOB Ha H3MeHeHHa cpenw oÔHTaHHa pea­
rnpyíox no­pa3HOMy: nna OAJHHX rpynn opraHH3MOB ManeňmHe H3MeHeHHa 
ycnoBHň cpenw oÔHTaHHa npHBonax K BbiMHpamHO oxnenbHbix BHAOB H naace 
ponoB, npyrne »ce rpynnbi opraHHHecKoro MHpa npoaBnaioT ôonbiuyio npn­
cnocoôneHHOCTb. Cnenyex xaicase OTMeTHTb, HTO OAHH H Te xe H3MeHeHHa 
cpenbi OÔHTaHHa (H3MeHeHHa pH, coneHOCTH, rnyÔHHbi, TeMnepaTypbi H jxp.) 
Ha OÄHH rpynnbi opraHH3MOB B03/J,eHcxByjoT MľHOBeHHO (B reonornnecKOM 
noHHMaHHH 3Toro cnoBa), a Ha npyrne — nepe3 onpeneneHHoe BpeMa, H 
nosTOMy Ha OAHHX ypoBHax npoHcxonHx pe3Kaa CMeHa OAHHX rpynn opraroi3­
MOB, a Ha npyrnx ypoBHax — pe3Kaa CMeHa BHnoBoro H naace ponoBoro 
cocTaBa. B CBS3H C STHM BecbMa xpynjHO no ocxaxKaM pa3nHHHbix rpynn 
opraHH3MOB pacnneHHTb Tonmy Ha OÄHHX H Tex »e ypoBHax. n o cbayHe HyM­
Mynnxnn B OAHHX cxpaxoxHnax cpenHHH soueH nonpa3nenaexca Ha nse, a B 
npyrnx Ha xpn rbayHHCxHHecKHe 30Hbi, a no tbayHe MenKHx dpopaMHHHrhep xe »ce 
oxnoaceHHa Ha TpHHHnancKOM perHOHanbHOM pa3pe3e pacnneHaJoxcaa Ha 
naxb ÔHOcxpaxHrparbHHecKHX 30H. OôpaxHyio xapxHHy MM HaônionaeM npn 
pacnneHeHHH BepxHeaoueHOBbix oxnoaceHHň. nopoň no npyrHM rpynnaM op­
raHHHecKHX ocxaxKOB oflHa ÔHOCxpaxHrpadmHecKaa 30Ha oxBaTWBaex 
npoMe>KyxoK Meacny CMOKHMMH oxaenaMH H nonoxnenaMH. TaK, HanpHMep, 
BbineneHHbie no (bnope HaHonnamcxoHa B. A. KPAniEHHHHHKOBbiM H H. T. 
My3blJiEBMM (1975) oxnoaceHHa 30Hbi c Cyclococcolithina robusta oxBaxw­
Barox BepxH naxcKoro apyca H HH3bi naneoueHa; oxnoaceHHa 30HM C Discoaster 
binodosus oxBaxbmaiox oxnoHcemia BepxoB HH*Hero H HH30B cpenHero soueHa. 
TaKoe »ce nonoäceroie 3aHHMaK>x oxnoaceHHa 30Hbi c Nannotetrins fulgens Mede­
ný cpenHHM H BepxHHM soueHOM. npHBeneHHbie obaKTbi, Moacex ôwxb, 
aBnaKJxca xpHBHanbHMMH ncxHHaMH, HO, K coacaneHHio, B npaKXHHecKOH nea­
xenbHocxH B cxpeMneHHH pa3paôoxaxb yHHrbHimpoBaHHbie H nexanbHbie 
cxeMbi cxpaxHrpaqbHHecKoro pacnneHeHHa SXH HC THHM 3aHacxyK» 3aôbiBaK»xca. 
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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. n o 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-
Bonnxb conocxaBneHHe pa3pe30B M«Kny coôoň H CO cxpaxoxnnoM He nocpen-
CXBOM oxnenbHbix «pyKOBonauiHX» BHAOB, a nocpencxBOM xapaKxepHbix KOM-

nneKcoB. XapaKxepHbiM KOMnneiccoM cHHxaexca rpynna BHAOB, HaHÔonee nac-
xo BcxpenaioiHHxca B npenenax naHHoň cxpaxHrparbHHecKoň eAHHHUbi. B no-
cnenHHe ronw Hapany c xapaKxepHbiM KOMnneKcoM Bbinenaexca (H3 xoro ace 
KOMnneKca) 30HanbHbiň BHA, x.e. BHA, Koxopbiň Bcxpenaexca xonbKo B naHHoň 
cxpaxHrparbHHecKoň eAHHHue HJIH npeHMymecxBeHHO npHyponeH K Heň. 
BbineneHHbie xaKHM nyxeM cxpaxHrpatpHHecKHe enHHHHbi Ha3biBaioxca 6HO-
cxpaxHrpacpHHecKHMH 30HaMH. ^enaioxca nonwxKH Bbinennxb aHanorHHHbie 
30Hbi no (bayHe HyMMynnxHA (r. H. HEMKOB 1967), MHKpotbopaMHHHqbep (E. 
K. HiyiiKAíi 1969, B. A. KPAOIEHHHHHKOB 1965), no HaHonnaHKXOHy H npyrnM 
rpynnaM opraHHHecKoro MHpa. MMeioxca xeHneHUHH npHnncbiBaxb 3XHM 6HO-

cxpaxnrpacpHHecKHM 30HaM rnoôanbHoe 3HaneHHe, x.e. nonHaxb HX no ypoBHa 
30Hbi Hnn onenb30Hbi. B nocnenHHe ronw xeopexHHecKHM BonpocaM 6HO-
cxpaxHrpadpHH cxann CHOBa ynenaxb ôonbmoe BHHMaHHe B. B. MEHHEP 
(1962), R. JI. CTEnAHOB(1958), T. n . JIEOHOB (1973), B. A. KPAIUEHHHHHKOB 
H T. H. HEMKOB (1975), O. LllHHAEBOJib<i> (1975) H ap. 

nepBOHananbHo B cxpaxHrpatbHHecKOM pacnneHeHHH naneoreHa Benymaa 
ponb npHHannejKana MonniocKaM, B nacxHOcxH neneunnonaM H racxpononaM, 
a no3*e sxa ponb nepeuina K HyMMynnxHnaM, B ocoôeHHoexn K oxpany HyM-
MynnxoB. EHoexpaxHrpatbHHecKoe 3HaneHHe sxoň rpynnbi cHHxanocb nyxb mi 
He yHHBepcanbHbiM. n o Mepe pa3BHTHa naneoHxonorHHecKoíí HayKH pan cne-
UHanncxoB cxan npnnHCbiBaxb xaKyio yHHBepcanbHyio ponb MHKpodpopaMH-
HH<bepaM, B nacxHocxH nnaHKxoHHbiM. B nocnenHee BpeMa HeKoxopwe HC-
cnenoBaxenn B ynoMaHyxoM CMbícne ôonbmoe 3HaneHHe npaaaiox HaHonnamc-
xoHy. Hanôonee nocxoBepHwe pe3ynbxaxbi nonynaioxca npn KOMnneKCHOM, 
coBMecxHOM HX Hcnonb30BaHHH. Be3ycnoBBHo, nnaHKxoHHbie ÄHBOXHwe, B 
HaCXHOCXH MHKpOOpraHH3Mbl (MHKpoqbopaMHHHfbepbi, HaHOnnaHKXOH), B 
npHHUHne nonacHbi oônanaxb H oônanaiox panoM npeHMymecxB, Koxopwe, B 
nacxHocxH, 3aKnK)Haioxca B ôonbinoň MHrpauHOHHOH cnocoÔHocxH. Hx OÔH-
nne, cnenoBaxenbHO, ôonbuiaa nacxoxa BcxpenaeMocxH, eme ôonbiiie yBenHHH-
Baex HX ÔHoexpaxHrpatpHHecKoe 3HaneHHe. TeM He MeHee cxaxHCXHHecKHň 
aHanH3 3aKOHOMepHocxeň pacnpocxpaHeHHa coBpeMeHHbix npencxaBHTeneň 
nnaHKxoHHbix rpopaMHHHtpep Ha ôonbmnx npocxpaHcxBax npHBen HC-
cnenoBaxeneň K BbiBony o XOM, HXO H sxa rpynna opraHH3MOB B 3HaHHxenbH0H 
Mepe nonHHHeHa 3aKOHaM reorparhHHecKoro pacnpocxpaHeHHa. n o naHHbiM 
H. B. EEJDIEBOH (1969), H. B. EEJDIEBOH H C. B. KpyrJíHKOBOfi (1969), Ha-
ônionaexca reorpadmnecKaa 30HanbHocxb B pacnpeneneHHH HeKoxopwx 
rpynn MHKporbopaMHHHrhep. TaK, B ceBepHOM nonymapHH ceBepHee 
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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 
ceMeňcTBO Globogerinidae npeacTaBjíeHO noMTH HCKjnoHHTejibHo poaoM 
Globigerinoides. Taiean 30HajibHocrb B pacnpocrpaHeHHH npcucTaBHTejieň 
MejiKHx cj)opaMHHH4)ep 3aBeaoMo cymecTBOBajia H B najieoreHe. MoaceT 6biTb, 
rpaHHHbi 3THX reorpa(})HMecKHx 30H 6MJIH HecKOJibKo HHMMH, HO HTO TaKaa 
30HajibHOCTb ôbuia, H OHa íioji)KHa 6bijia noBjínaTb Ha nacrroTy BCTpenaeMocTH 
Tex HJIH apyrHX rpynn opraHH3MOB BHe BcaKoro coMHeHHa. 

YnoMHHyTbie cooôpaaceHHa roaopaT o TOM, HTO Ha nepBbiň B3rjia;j yHHBep-

canbHO pacnpeaejieHHbie ruiaHKTOHHbie opramnMbi, KaK B CTaziHH HUOHH, TaK 
H B CTaaHH 3axopoHeHHH, noABepraioTCH nepepacnpe/jejieHHio. nocjieÄHee 
ycyry6jiaeTca TeM, HTO B OCHOBHOM MM HMeeM /jejio c oTjioaceHHaMH uiejib-

4>OBOH 3OHU, r/je pacxo^caemia B KOJiHHecTBeHHOM pacnpeflejieHHH BHAOB 
Bbipa>KeHbi cHjibHee H, cjie/joBaTejibHO, nocjie BbiMHpaHHa OHH ôojibiue nojx-

BepraioTCfl nepepacnpeaejieHHio. HMCKDTCH CBH^eTexibCTBa o TOM, HTO O/JHO 
raribKo TeneHHe Tojib(j)CTpHM 3HaHHTejibHO caBHraeT 30Hy pa3BHTHa riioÔHre-

PHHHÍI Ha ceBep. 
MccjieaoBaHHe 3aKOHOMepHocTeň pacnpcaejieHHa H aajibHeňuiero nepepac-

npe^ejieHHH MHKpotJ)ayHbi npHBoaHT K MMCJIH O TOM, HTO HH o/jHa rpynna 
opraHH3MOB He MoaceT npeTenaoBaTb Ha yHHBepcajibHocrb H Ha HCKjnoHHTejib-

Hyfo H oaH03HaHHyK) 6HOCTpa™rpa(})HHecKyK) pojib. 3 T O eme aBCTBeHHee 
oôocHOBWBaeTCH npn conocTaBJíeHHH o^HOB03pacTHbix, HO pa3HO(J)auHajib-

HWX Tojim. Ha 3TO oôpaTHJiH BHHMaHHe E. n . )KTOKHEHKO (1968), B. B. M E H -

HEP (1962) H ÄpyrHe, npe/jjioHCHBniHe /jpa noaoÔHbix cjiynaeB paa opwrHHajib-

HblX MeTOAOB KoppejiHUHH pa3pe30B. 
KaK 6MJIO CKa3aHO Bbiuie, pacnjieHeHHe TOJIHJ no ocraTKaM opraHHHecKoro 

MHpa npoH3BoaHTCH nyTeM H3yneHHa 3aKOHOMepHOCTeň BepTHKajibHoro pac-

npocTpaHeHHH oTflejibHbix BHAOB HJIH KOMHJieKca BH/J,OB TOH HJIH HHOH rpynnbi 
opraHH3MOB. Cjie^oBaTejibHO, neM Kopone anHTejibHocTb cymecTBOBaHHa BH-

fla HJIH KOMnjieKca BHJJOB, TCM ôojibiue HX ÔHOCTpaTHrpatJwHecKoe 3HaieHHe, 
T.e. no HHM MO5KHO pä3pa6oTaTb ôojiee .apoÔHyio cxeMy 6HOCTpaTHrpa<j)HHec-

Koro pacHjieHeHHa TOJIIH. n o Mepe HaKooneHHa (JmKTOB BbiacHHjiocb, HTO 
6no30Ha BHaa 3HaHHTejibHO uiHpe ero ÔHOCTpaTHrpa^HHecKoií 30Hbi, Hanpn-

Mep Nummulites laevigatus, aBjíaiomHHca 30HajibHbiM BH/JOM HH30B cpeflHero 
aoueHa, B nocjicucTBHH ÔMJI HafifleH B OTJioaceHHax cpeaneň nacTH cpe/jHero 
aoueHa (napnaccKHH 6acceňH, HpaH, Hnaná), BepxHeň Hac™ cpcaHero soueHa 
(KapnaTbi, EojirapHa, Typuna, Tpy3HH, A3ep6aň.näcaH) H aaace, no HC/JIOCTO-

BepHbiM jjaHHbi, B oTJioaceHHHx HH30B BepxHero aoueHa (Ä3ep6aň4»caH). TaKoe 
nojioaceHKe MW HaÔjno/jaeM H B OTHOUICHHH 3aKOHOMepHocTH BepTHKajibHoro 
pacnpocTpaHeHHSi /xpyroro BH^a — Nummulites perforatus, HBjíínomeroca 30-

HajibHbiM BHflOM BepxHero nioTeTa. B HacToamee BpeMH OH HaňAeH Ha pa3JiHH-

Hbix ypoBHax Bcero cpe^HesoneHOBoro pa3pe3a. Ero npncyTCTBHe 3a(J)HKCHpo-
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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 
HauiHx 3HaHHň H npHypoHeHbi, B nacTHOCTH, K MajiOH3yneHHbiM pernoHaM. n o 
Mepe HaKonjieHHa HOBOH HH<jpopManHn yMeHbmaioTca HCKaaceHna npcnejioB 
H pacuiHpaioTca HHTepBajiw BepTHKajibHoro pacnpocTpaHeHna BHaa. n p n 
H3yneHHH nojiHbix H HenpepbiBHbix pa3pe30B, i\ae OTcyTCTByioT BHyTpntJjopMa-

HHOHHbie H /apyrne nepepbiBbi B oca,zncoHaKonjieHHH, Bce MeHbme oÓHapyacH-

BaioTca cKaHKOo6pa3Hbie CMCHU <j)ayHbi. CMeHa ojmoro BH.ua apyrnM HJIH 
OÄHOH rpynnw (JmyHbi apyroň npoHCxo/rHT njiaBHO, BecbMa nocTeneHHO, HTO 
jiHHiaeT Hac BOSMOÍKHOCTH ôojiee HCTKO ycTaHOBHTb npeaejibi BepTHKajibHoro 
pacnpocTpaHeHHa oTaejibHbix BHAOB, a TeM 6ojiee rpynnu BHAOB, H OTÔHTb no 
HHM rpaHHHbi TOJitn. nosTOMy B HacToamee BpeMa ÄJia ycTaHOBjíeHna zuíHTejib-

HOCTH cymecTBOBaHHa o/moro BH/ja ynoTpe6jiaioTca pa3Hbie o6o3HaHeHHa: 
Tefljib30Ha (TeiíjioxpoH, sroiôojib H ap.). EojibuiHHCTBOM HccjieflOBaTejieň npn 
pacHjieHeHHH TOJIUI Ha /jpoÔHbie 6nocTpaTHrpa4)HHecKHe e/iHHHnbi /uia BKJHO-

neHHa BH/ja B xapaKTepHbiň KOMnueKC 6epeTca He KOHKpeTHoe pa3BHTHe jxaH-

Horo BH/ia no BceMy pa3pe3y, a ero snnôojib (A. T. BEryHH (1964), T. IIIAYB 
(1966), E. T. ToJlEB (1969) H ap.). npHHeM jyia BbiacHeHHa 3nH6ojiH BHaa 
npeaJio)KeHbi pa3JiHHHbie MeToaw, B OCHOBHOM onnpaioinHeca Ha co/jepacaHne 
aaHHoro BH/W B e/jHrome oôteMa nopo/rbi (npoôbi), H STHM ycTaHaBjíHBaeTca 
nacTOTa BCTpenaeMocTH (p). B nocjieanne ro/ibi /iná Bbi/iejieHHa snHÔojieň 
BHJJtOB npHMeHHIOTCa MeTO/abI MaTeMaTHHeCKOH CTaTHCTHKH E. B. noaPKOBA 
(1969) H jxp. 

KaK ôbijio CKa3aHo Bbiuie, npn BbweJieHHH KOMnjieKca xaparrepHbix BHÄOB 
XUia 6nocTpaTHrpa(J)HHecKHx e,HHHHn aBTop HacToauwx CTpoK TaK>Ke pyKOBO/i-

CTBOBajica ycTaHOBjíeHneM 3nn6ojieH (A. T. BEryHH 1964). Ho AajibHeňuiHe 
HccjieaoBaHHa H oÔ3op jíHTepaTypbi no 3aKOHOMepHocTaM H pacnpocrpaHe-

HHK) HyMMyjiHTH^ H HeKOTopwx MCJIKHX (J)opaMHHH(jpep npHBejiH K y6e>K.ne-

HHK), HTO BKjHoneHHe snHÔojiH Toro HJIH /ipyroro BH^a B xapaKTepHbiň KOM-

njieKC npaBOMepHO AJia HeôojibniHX pernoHOB, oôJiajjaiotnHx H/jeHTHHHbiMH 
ycjioBHaMH cpe/jbi oca,mcoHaKonjieHHa H oÔHraHHa, Ha HTO yKa3biBajiH eme 
Jl. JI. CTEnAHOB (1958) H /rpyrne. 3a npeaejiaMH aaHHoň KOHKPCTHOH cTpyK-

TypHO-(J)opMauHOHHOH 30HW snHÔojib oflHoro H Toro ace BHJX& <})HKCHpyeTCH Ha 
pa3JiHHHbix ypoBHax, 3anacTyio BbixouamHX 3a npe/jejibi Tex CTpaTHrpatfmHec-
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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 oÔJiacTeň pa3BHTH» najieoreHa. EHocTpaTHrpatjiHHecKHMH KpHTe-

pnaMH npoH3BeaeHO HX pacnjieHeHHe, H nyTeM conocTaBJíeHHa co3aaHbi CBO/I-

Hbie pa3pe3bi. TpynnHpoBaHHe HX ôojibuiHHCTBOM HccjieaoBaTejieň npoH3Bejje-

HO nO npHHaÄJieJKHOCTH 3THX pa3pe30B K OTflejIbHMM TeKTOHHHeCKHM CTpyKTy-

paM, (JiannajibHbiM 30HaM, crpyKTypHO-(J)opManHOHHMM e/THHHu,aM. n o rano-

BWM pa3pe3aM cocTaBjíeHbi perHOHajibHbie cxeMbi 6HocTpa™rpa(})HHecKoro 
pacHJieHeHHa. npoH3BeaeHa HX Koppejiauna c OJJHHM H3 Ha3BaHHbix HaMH 
Bbiuie cTpaTOTHnoB. Ha KaacnoM 3Tane reHepajnoanHH /uia ycTpaHeHHa HMeio-

uuixca HeyBa30K B TOÍÍ HJIH HHOH Mepe npHHaTbi BOJibHbie peuieHna, H no3TOMy 
B HacToam.ee BpeMa HH oaHa cxeMa He MOÄCT npeTenaoBaTb Ha yHHBepcajib-

HocTb HJIH HaynHyio 6e3ynpenHOCTb. 
B HauiHx HCCJieaoBaHHax MU TaKxe npH/aepacHBajiHCb oômenpHHaTOH no-

cjiej(OBaTejibHOCTH pa3pa6oTKH cTpaTHrpa(J)HHecKOH cxeMbi pacnjieHeHHa na-

jieoreHa. HaMH cocTaBjíeHo CBbiuie 100 nocnoHHMx pa3pe30B H3 pa3JiHHHbix 
OTpe3KOB najieoreHOBbix OTjiOHceHHfi ApMeHHH, coôpaHbi H CHCTeMaTH3HpoBa-

HW TaK*e Te reojiorHHecKHe pa3pe3bi, KTopowe ÔMJIH cocTaBJíeHbi .npyrHMH 
HccjieAOBaTejiaMH najieoreHa ApMeHHH H conpcnejibHbix TeppHTOpHň. n o 
pa3pa6oTaHHoň HaMH MeTo^HKe (CM. HHJKC) STH pa3pe3bi 6MJIH crpynnnpoBa-

HM Ha CBOíiHbie. CaejiaHa nonbiTKa npoH3BecTH Koppejiannio CBO/IHMX pa3pe-

30B H cocTaBHTb perHOHajibHyio cxeMy pacnjieHeHHa najieoreHa ApMeHHH 
H conpeaejibHbix TeppHTopHH. ňocjie/xyioinHH 3Tan Hauinx paôoT .nojiacen 6MJI 
cocToaTb B conocTaBjíeHHH perHOHajibHoň cTpaTHrpa^HMecKoň cxeMbi co 
CTpaTOTHnoM. Ee3 yBa3KH perHOHajibHoň CTpaTHrpatpHHecKoň cxeMbi co crpa-

TOTHnoM jnoôaa CTpaTHrpa(})HHecKaa paôoTa ocTaeTca He3aBepuieHHOH. Ho 
3/jecb B03HHKaeT ocHOBHoe npenaTCTBHe — c KaKHM CTpaTOTHnoM npoH3BecTH 
3Ty KoppejianHio. C OJJ,HOH CTOPOHM, Koppejianna crpaTHrpa(j)HHecKOH cxeMbi 
ApMaHCKoň CCP, KaK nacTH lora CCCP, flOJiacHa npoBO/jHTbca c yTBepacfleH-

HWM najieoreHOBoň KOMHCCHCH MCK CTpaTOTHnoM (KpbiMCKHň pa3pe3) HJIH 
napacrpaTOTHnoM (Ky6aHCKHň pa3pe3). C Jipyroň CTOPOHM, ApMeHHa, Ma-

jibiň KaBKa3 H npnjieraiomHe K HHM oôjiacTH TaBpo-KaBKa3CKOH reocHHKJin-

HajibHofl cncTeMbi B reojiorHHecKOM OTHomeHHH aBjraioTca HeoTteMjieMMMH 
nacTaMH CpeAH3eMHOMopcKOH reocHHKjiHHajiH, H no3TOMy HX reojiorHHecKoe 
CTpOeHHe TeCHO CBa3aHO C 3TOH OÔJiaCTbK). B CBa3H C 3THM MM CTOJIKHyjIHCb 
C Tpy^HOCTbK), 3aKJHOHaK>IH,eÍÍCa B HeCOOTBeTCTBHH CTpaTHrpa(J)HHeCKHX cxeM 
K>ra CCCP H CpeaH3eMHOMopcKofl npoBHHHHH. OflHOBpeMeHHO Hajj,o noziHep-

KHyTb, HTO ApMeHHa H Majibiň KaBKa3 B uejiOM MoryT, npii npaBHJibHOM 
HayHHOM no/xxoae, OKa3aTbca MecTOM yBa3KH jjByx Ha3BaHHbix CTpa™rpa<})H-

necKHx cxeM. M M 3a,aaBajiHCb uejibio, ecjín He yB»3aTb STH ABe pa3JiHHHbie 
CTpaTHrpa(})HHecKHe cxeMbi, TO no KpaňHeň Mepe, nonMTaTbca BbiaBHTb nyTH 
peuieHna 3Toro BaacHoro Bonpoca. 
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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 
orpoMHbiň 4>aKTHHecKHň MaTepnaji, KOTOPMH coôpaH HccjieflOBaTejiaMH H3 
aHOJiorHHHbix OTJio»ceHHH oôJiacTeň pa3BHTHa najieoreHa. TaKaa 3aaana MO-

aceT 6biTb peineHa c npHMeHeHHeM MCTO^OB MaTeMaTHHecKoň cTaracTHKH. 
B CBa3H c 3THM Ha3pejia HeoôxoaHMOCTb co3AaHHa MeacperHOHajibHoň yHH-

BepcajibHoň cTpa™rpa4)HHecKOH uiKajibi. A6cTpaKHHa B peineHHH CTpaTHrpa-

(})HHecKHx 3aaan TaK>Ke He HOBa. KaK cnpaBexuiHBO yKa3MBaeT M. M. 9íu-

HHMEHKO «... aôcrpaKHHa, K KOTopoň HacTo npnôeraioT B npouecce no3HaHna 
HCTHHM... noMoraeT oTBJíenbca OT Bcero BTopocTenemioro B H3ynaeMbix 
npeAMeTax, nponeccax H aBJíeHHax H cocpeaoTOHHTb BHHMaHHe Ha CHMOM 
cymecTBeHHOM». Co3,aaHHe MO/jejieň aBjíaeTca OCHOBHMM HanpaBjíeHHeM COB-

peMeHHbix HaynHbix HCCJie/aoBaHHň. 
Kas 6biJio oTMeneHO Bbiuie, B Moaejib cTpaTHrpa4)HHecKoň CHHHHHM AOJI-

3KHM BKJHOHaTbCa BHÍIM, HMdOIHHe HaHÔOJiee UIHpOKOe npOCTpaHCTBCHHOe 
pacnpocTpaHeHHe H HaHMeHbuiee BepTHKajibHoe, HHMMH cjioBaMH BHJJM, 
HMeiomne MaKCHMajibHyio nacroTy BcrpenaeMOCTH (PJI) B npocTpaHCTBe H Han-

MeHbuiyio nacTOTy BCTpenaeMOTH BO BpeMeHH (PB) . 3HaneHHe PJI onpejje-

m, 
jiaeTca OTHomeHHeM —-, K/je m — KOJIHHCCTBO HcnbiTMBaeMbix pa3pe30B, 

m 
a m , — HHCJIO pa3pe30B, B KOTOPMX BCTpeneH/utHHbiň BH/I. 3HaneHHe PB onpe-

aejiaeTca OTHomeHHeM —, r/je a — KOJIHHCCTBO CTpaTnrpa(})HHecKHx noapa3-
a 

flejieHHň najieoreHOBoň CHCTCMM, a a, — KOJIHHCCTBO CTpaTHrpaqoHHecKHx CHH-

HHU, B KOTOPMX oÔHapyaceH /jaHHbiíí BH/J. CooTHOineHHe PJI H PB onpcaejiaeT 
KOppejiHHHOHHoe 3HaneHHe BH/ia. Mcxo/ja H3 OCHOBHMX nojioaceHHH 6HO-

CTpaTHrpa(})HH, PJI /JOJDKCH B ypaBiieHHH 3aHHMaTb nojioaceHHe incjíHTejia, TaK 
KaK c yBejiHHeHHeM PJI yBeJWHHBaeTca KOppejiannoHHoe 3HaneHHe Bnaa, a PB 
B ypaBHeHHH HOJIÄHO 3aHHMaTb noJioaceHne 3HaMeHaTejia, TaK KaK c yBejiH-

HeHneM 3HaneHHa P B yMeHbinaeTca KoppejiauHOHHoe 3HaneHHe BH/ja, cjie/joBa-

TejibHo, ypaBHeHHe npnoôpeTaeT cjie/xyiomHH BHJI: 
m, 

P, m m,, a 
KK 

P H a, m . a, 
B a± 111. a, 

a 
r/je Kk — K034>c})HnHeHT KoppejianHH aaHHoro BH,ga. 

B ypaBHeHHH m MOHCCT HMeTb 3HaneHHe OT 1 no 00. Ee3ycjioBHO, H3 najieore-
HOBMX OTJIOaceHHH BCeft njiaHeTM MOHCHO COCTaBHTb ÔeCKOHeHHOe KOJIHHCCTBO 

92 



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 MaTeMaTHHecKoň CTaTHCTHKH. 
n p n Hamnx nojjcneTax MM npHHajín 3a ocHOBy mopt CHHTaa, HTO mopt coÔHpae r 
B ce6e rjiaBHbie nepTbi mraax, a Hanôonee TOHHMC aaHHbie MM nojiynHjm 6 M npn 
mmax, npHBJíeneHHe MaTepnajia KOToporo conpa>KeHO c 6ojibmHMH Tpy;mocTa­

MH. Ho 4>opMyjia A. Rnima flonyacaeT B03Mo*HOCTb co3jjaHHa ônocTpaTH­

rpa^HHecKoň MO/jejiH no 4>ayHe HyMMyjiHTOB m > 20, TaK KaK 20 pernoHajib­

HMX pa3pe30B o6jiacTeň pa3BHTHa naneoreHa c flocTOBepHocTbio 70—80 % 
MoryT BbiaBHTb 3aKOHOMepHocTH pacnpocTpaHeHHa HyMMyjiHTOB ana Bceň 
o6jiacTH B nejioM. 

OnpeaejieHHe 3HaneHHa a B ypaBHeHHH PB = — conpaaceHo c HCKOTOPMMH 
a 

Tpy^HocTaMH. a — STO KOJIHHCCTBO CTpaTHrpa<J)HHecKHx nojjpa3/jejieHHň, BXO­

aamnx B jiaHHyio cTpaTHrpadpHHecKyio eÄHmmy (cncTeMa, oraen, noaoxzieji, 
apyc, 30Ha H ap.). CTpaTHrpa(J)HHecKHe no/ipa3,nejieHHa .ZJOJDKHM oTpaacaTb 
CMeHy ycjioBHň oÔHTaHHa opraHH3M0B, aBJíaiomHxca cjieacTBHeM Tex reojio­

ro­TeKTOHHHecKHx nponeccoB, KOTopbie npoHcxouHJiH B nepnoa HaKonjieHHa 
nopofl aaHHoro CTpa™rpa4>HHecKoro HHrepBajia. Ro cero BpeMeHH HaM He 
H3BecTHM Bce Te py6e)KH, npH KOTOPMX npoHcxoÄHjiH ôojiee HJIH MeHee 3HanH­

TejibHbie reojioro­TeKTOHHHecKHe H3MeHeHHa, Morymne npnBecTH K H3MeHe­

HHK) cpe/jw oÔHTaHHa, npe/ionpeaejiaK)mHe H3MeHeHHa poaoBoro H BH/JtoBoro 
cociaBa opraHHHecKoro MHpa. B ÔHOcrpaTHrpatpHH pemaeTca oôpaTHaa sava­

na. M3MeHHHBOCTbfO pO^OBOrO HJIH BHAOBOľO COCTaBa (JmyHHCTHHeCKOrO HJIH 
4)jiopHCTHHecKoro KOMnjieKCOB onpcaejiaeTca KOJIHHCCTBO crpaTHrpa(})HHec­

KHX noapa3AejieHHH, cocTaBjíaiomHx flaHHyio crpaTHrpa4)HHecKyio enHHHuy. 
BOT 3ZieCb H B03HHKaK)T CnOpM. HepeflKO Tpy^HO yCTaHOBHTb, HTO CHHTaTb 
H3MeHeHHeM (f)ayHHCTHHecKoro HJIH <J)jiopHCTHHecKoro KOMnjieKca — noaBJíe­

Hne HOBoro BH/ia, Hcne3HOBeHHe cTaporo, H3MeHeHHe KOJiHHecTBeHHoro COOT­

HomeHHa Tex ace BH,IOB HJIH eme HTO­TO jxpyroe. TaKHM o6pa30M H noaBJíaioT­

ca pa3Hbie cxeMbi 6nocTpaTHrpa(pHHecKHx pacHjieHeHHH O/JHHX H Tex »ce OTJIO­

HCCHHH. 3aecb ace H B03HHKaioT cnopbi oTHOCHTejibHO onpeaejieHHa paHra STHX 
6HOCTpaTHrpa4>HHeCKHX CZIHHHH, H B CBa3H C 3THM BOnpOCM HX COnOJJHHHeH­
HOCTH. 

HecMOTpa Ha pacxo5K,aeHHa BO B3rjiaxiax oTHocHTejibHo aejieHHa najieoreHa 
no (})ayHe HyMMyjiHTHa, Han6ojiee npHHaTMM aBBjíaeTca jjejieHne najieoreHa 
Ha aecaTb ÔHocTpaTHrpadpHHecKHX eaHHHH, B TOM nncjie B najieoneHe — oflHy, 
B HH>KHeM soneHe — a.Be, B cpejmeM soneHe — Tpn, B BepxHeM soneHe — TpH, 
B ojmroueHe — ozmy. CjícnoBaTejibHO, 3HaneHHe a cooTBeTCTByeT nn(})pe 10. 
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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 npaBHjibHoň B03pacT-

Hofl AaTHpoBKH CTpaTHrpa<J)HHecKHx e/THHHn npnéeraiOT K BbiAejieHHio KOM-

njieKca BHAOB, xapaKTepH3yiomHX AaHHyio CTpaTHrpat})HHecKyio e/XHHHny. 
CjieAOBaTejibHO, B MOAejib KaacAofí 6HocTpaTHrpa4)HHecKOH CAHHHHM JIOJDKHM 
BxoAHTb Bce BHAM, cocTaBjíaiomHe xapaKTepHWH KOMnjieKc. nosTOMy <})opMy-

jia npno6peTaeT cjieAyiomHH BHA: 
1 ■ KK + KK + KK + . . .K K 
Í X M K K = - ^ * ^ % n p n n ^ 2 , 
n i = i n 

KAe n HHCJIO BHAOB, BXOAamHX B MOAejib. 3HaneHHe - V M KK MOMCCT 
n 1 = 1 

KOJieôaTbca B 3HaHHTejibHbix npe^ejiax B 3aBHCHMOCTH OT 3HaneHHH KK BHAOB, 
1 n 

Bxoflamnx B xapaKTepHMH KOMnjieKc 3HaneHHe - Y M KK He Mo>KeT 6biTb 
n Í - I 

1 v̂  
HH ĉe 0,5 H O6MHHO KOJieÔJieTca B npeaejiax - Y M = 1 ± 0,5, TeopeTHnecKH 

n i - i 
n 

B03MOHCHbiH npeAeJi AJia njiaHKTOHHbix (J)opaMHHH(J)ep paBeH Y = 16,5, AJia 
i = i 

n 
HyMMyjiHTOB V = 10. Eojibmoe pacxo>KAeHHe MOK/xy TeopeTHnecKH BO3MOHC-

Í = i 
n 

HMM H npaKTHHecKH cymecTByiomHM 3HaneHHeM KK H Jľ , AOxoAamee AO 
i - i 

OAHoro nopazuca, eme pa3 noATBepacAaeT OTcyTCTBHe BHAOB-HHACKCOB HJIH 
KOMnneKcoB, HMeiomHx rjioôajibHoe pacnpocTpaHeHHe H npHyponeHHbix jiniub 
K OAHOÍÍ 6HOCTpaTHrpa(J)HHecKOH eAHHHue. Onpeaejiaa 3HaneHHe m, H a, B npe-

Aejiax ynoMaHyTbix 20 pernoHajibHbix pa3pe30B CpeAH3eMHOMopcKoií npo-

BHHHHH H conpeAeJibHbix TeppHTopHH, MM nojiyHHM cjieAyioiHHe 3HaneHHa AJia 
Ka>Kfloro HyMMyjiHTa H njiaHKTOHHoň (popaMHHH(})epM B pa3Hbix 6HocrpaTH-

rpa<})HHecKHx eAHHnnax (Ta6ji. 2.1). AHajiH3 3HaneHHH KK AJia Han6ojiee pac-

npocTpaHeHHbix HyMMyjiHTOB H njiaHKTOHHbix (popaMHHH<}>ep B najieoreHOBbix 
OTJioaceHHax KJHCHOH BCTBH TaBpo-KaBKa3CKo8 reocHmcjiHHajibHOH CHCTCMM 
noKa3MBaeT, HTO Kaac/jbiň BHA BCTpenaeTca no KpaňHeň Mepe B AByx-xpex 
CTpaTHrpa(|)HHecKHX e/umHnax, nopoň STa nncj)pa AOXOAHT AO 6—7. CjieAOBa-

TejIbHO, HH OAHH BHA He HMeeT HeTKOH npnypoHeHHOCTH jinmb K OAHOH CTpaTH-

rpa(J)HHecKoôeAHHHne. OTJIHHaiOTCa OHH JiHinb no nacTOTe BCTpenaeMocTH (P), 
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B03pacTy npHHaAJiejKHT K HHJKHCH H cpeAHeň nacrsM ojiHroueHa c Y^ = 0,67, 
n = 2 

n P H Z M = 0,9 MOAejiH. 
TaKHM o6pa30M, cpaBHeHHe HyMMyjiHTOB H3 naneK, BMAejieiiHMx Ha KOH­

KpeTHOM AňouA30pcKOM pa3pe3e, c KOMnjieKcaMH HyMMyjiHTOB MeaKperHO­

HajibHoro yHHBepcajibHoro CTpaTOTHna (MOACJIH) no3BOJiaeT c ôojibiuoň AO­

CTOBepHOCTbio npoH3BecTH onpeAejieHHe B03pacTa nopoA KaacAoň naHKH, 
crpynnHpoBaTb HX no B03pacTHOMy npHHUHny H ycTaHOBHTb HX npHHaAJie*:­

HOCTb K Toň HJIH Apyroň crpaTHrpatjJHHecKoň eAHHHue. B nejiOM, rpaHHUM 
OTAejibHbix 6nocTpaTHrpa4)HHecKHx CÄHHHU oTÔHBaioTca HCTKO. HcKjnoHeHHe 
cocTaBJíaeT onpeAejieHHe rpaHHnbi roracHeň H cpeAHeň nacTeň cpeAHero sone­

Ha, rAe nepexoA nocTeneHHMň. 
CpaBHeHHe KOS^M^HUHCHTOB KOppejianHH 6HocTpaTHrpa<})HHecKHx CAHHHU 

AflouA3opcKoro pa3pe3a í £ , ] co 3HaneHHaMH aHajiorHHHbix cTpaTHrpa(J)H­

necKHx eAHHHn MeacperHOHajibHoro yHHBepcajibHoro CTpaTOTHna noKasbmaeT 

Ha HanHHHe HCKOTOPMX OTKJIOHCHHH 3HaneHHň, AoxoAaumx YJ —0,13 ­f­ 0,25. 
i = 1 

TaKoe pacxoacAeHHe BM3BaHO TeM, HTO KOMnjieKc BHAOB, BxoAaujHX B 6HO­

CTpaTHrpa(J)HHecKHe eAHHHnbi KOHKpeTHoro pa3pe3a, B onpeAeJieHHoň Mepe 
OTJiHnaeTca OT KOMnjieKca BHAOB MOACJIH. OTJIHHaiOTCa H sHaneHHa KK BHAOB. 
ECJIH KK BHAOB 6HOCTpaTHrpa(})HHecKHx eAHHHn MOACJIH, KaK npaBHjm, HMCKJT 
MaKCHMajibHoe 3HaneHHe (K™" ), TO B 6HOCTpaTHrpa<J)HHecKHx eAHHHnax KOH­

KpeTHoro pa3pe3a KK KOjie6jieTca B 3HaHHTejibHbix npeAejiax, cooTBeTCTByio­

UIHX KK BHAa Toň ĎHOcrpaTHrpatpHHecKoň eAHHHHbi, B KOTopoň OHH oĎHapy­

*eHM. nosTOMy neM 6ojibinee KOJIHHCCTBO BHAOB BXOAHT B cocraB 6HOcrpa­
n 

THrpa4>HHecKoň eAHHHnbi KOHKpeTHoro pa3pe3a (K0), TeM HH*:e 3HaneHHe £ a 
n 

no cpaBHeHHio c Y a. 3acjiyxHBaiouiHMH AOBepHa (npaBOMOHHMMH) MOXHO 
I = i 

CHHTaTb Te 6HOCTpaTHrpa(|)HHecKHe CAHHHHM Ha KOHKpeTHbix pa3pe3ax, Koppe­
n v-

jiantHH KOTOPMX KOJie6jiioTca Y a =* ±0 ,25 no OTHOIHCHHIO K 3HaneHHio £ M 
Í = I 1 = 1 

MeacperHOHajibHoro yHHBepcajibHoro crpaTOTHna. TaKoe orpaHHHeHHe ycjioB­
n 

Hoe, HO MoaceT o6ecneHHTb 7 5 % TOHHOCTb, ecjiH ynecTb, HTO 3HaneHHe £ M 
n m 1 

ôojibuiHHCTBa cTpaTHrpa4>HHecKHX eAHHHU MOAenH TaroTeeT K eAHHHne. 
OnpeAejieHHe creneHH AocroBepHocTH (npaBOMOHHOCTH) 6nocTpaTHrpa(J)H­

necKHx eAHHHn KOHKpeTHbix pa3pe30B, coAepacamHx MeHbuiee KOJIHHCCIBO 
BKAOB no cpaBHeHHK) c TaKOBMMH MejKperHOHajibHoro yHHBepcajibHoro CTpa­

n 
TOTHna, HO oôJiaAaiomHe 6ojibmHM 3HaneHHeM Y a, TaK^ce BM3MBaeT coMHe­

i - 1 
H H C fleňcTBHTejibHo, 3aHacTyio, npn MeHbmeM KOJIHHCCTBC BHAOB KOS4K})H­
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I I 

uneHT KoppejiauHH 6HocrpaTHrpa<})HHecKoň eAHHHUM £ a KOHKpeTHoro pa3pe-

3a Bbiuie TaKOBoň Ha MeacpernoHajibHOM yHHBepcajibHOM CTpaTOTHne. 3 T O 
BbOBaHO TeM, HTO TaKHe ÔHocTpaTHrpacpHHecKHe eAHHHnbi BMAejiaioTca B OC-

HOBHOM no BHAy-HHAeKcy c MaKCHMajibHMM 3HaHeHHeM KK, pe3KO 3aBbimaio-
n 

ĽUHM Kos4)(J)HnHeHT KoppejiauHH £ a BMAejieHHoň 6nocTpaTHrpa(J)HHecKOH 
i = 1 

eAHHHnbi B uejioM. JXSIH noATBepacAeHHa cKa3aHHoro npHBeAeM OAHH npHMep. 
Nummulites laevigatus ( B R U G . ) HMeeT K£ax = 2,2. CjieAOBaTejibHO, npn oÔHa-

py»eHHH SToro BHAa B KOHKPCTHOM pa3pe3e 6e3 cooTBeTCTByioiuero KOMnueK-

ca BHAOB MOKperHOHajibHoro yHHBepcajibHoro CTpaTOTHna AJia „ 3 0 H M N. lae-

vigatus" HJIH HX orpaHHHeHHoro KOjmnecTBa, 3HaneHHe £ , BMAejieHHoň crpa-
i = I 

THrpa<|>HHecKoň CAHHHUM MoaceT pe3KO B03pacTaTb 3a cneT KK BHAa HHAeKca, 
n 

TaroTea K 2,2, TorAa KaK 3HaneHHe £ M OTJIOHCCHHH HnacHeň nacTH cpeAHero 
n = I 

n = 10 
soueHa MOAejiH cocraBJíaeT ]jľM = 1,18. CjieAyeT ynecTb, HTO N. laevigatus 

( B R U G . ) o6jiaAaeT KK = 2,2 TOJibKO B ynoMaHyToň Bbime ÔHOCTpaTHrpacjw-

necKoň eAHHHue. Ho STOT BHA BCTpenaeTca H B Apyrnx 6HocTpararpa4)HHec-

KHX eAHHHuax co 3HaneHHeM HH*e (KK ^ 1,0 ^ 2,2). nosTOMy AJia onpeuejie-

Hna cTeneHH AOCTOBepHOCTH (npaBOMOHHOCTH) BMAejieHHoň crpaTHrpa(})HHec-

KOH eAHHHUM CjieAyeT B KOMnjieKce HMeTb no MeHbmeň Mepe cTOJibKo BHAOB 
AaHHOň TaKCOHOMHHCCKOň CAHHHUM, CKOJIbKO HX B MOKperHOHajIbHOM yHHBep-

canbHOM CTpaTOTHne. Ho KOMnjieKc BHAOB MOKCT 3HaHHTejibHO OTJiHnaTbca 
OT KOMnjieKca xapaKTepHbix BHAOB, BxoAamHX B MeacperHOHajibHbiň yHHBep-
cajibHbiň CTpaTOTHn. 

O6o6maa BbimeH3JioaceHHoe, MQHCHO npnňTH K cjieAyioumM BMBOAaM: 
1. BbiABHHyTbie B pa3Hoe BpeMa CTpaTOTHnbi najieoreHa no Mepe HaKoruie-

Hna HOBoň HH(j)opMauHH oÔHapyacnBaioT 6ojibuiHe HeAOCTaTKH, HTO JinmaeT 
HX BO3MO3KHOCTH jieHb B ocHOBy 6HOCTpaTHrpa4wnecKoro pacnjieHeHHa 
najieoreHOBbix OTjioaceHHň pa3JiHHHbix pernoHOB. 

2. Han6ojiee yAanHaa ÔHocTpaTHrpaqsHHecKaa cxeMa AejieHHa najieoreno-
BMX oTJiojKCHHň pa3pa6oTaHa no (fmyHe njiaHKTOHHbix (t>opaMHHH<J)ep (E. 
K. IHYLlKAfl, H. H. CyBBOTHHA, T. M. EOAJIH H B. A. KPAUJEHHHHHKOB). 
HecMOTpa Ha paA nojioacHTejibHbix CTOPOH STOH cxeMbi, oHa He MOHCCT npHM'e-
HaTbca noBceMecTHO, B nacTHOCTH AJia pacnjieHeHHa HeKOTopbix OTjioaceHHň 
HepHTOBoň H meJib4)OBofl 30H, crpara rpa^Ha KOTOPMX pa3pa6oTaHa B OCHCB-

HOM no ocTaTKaM ÓeHTOHHoň (})ayHM. 
3. Pa3pa6oTKa eAHHoro MeacperHOHajibHoro yHHBepcajibHoro CTpaTOTHna 

(MOACJIH) no HCKonaeMMM ocraTKaM pa3jiHHHbix rpynn, c npHMeHeHHeM MCTO-

AOB MaTeMaTHHecKoň CTaTHCTHKH H BMHHCJIHTeJlbHOň TeXHHKH,nO BbimeH3J10-
»eHHMM npHHHHaM CTaHOBHica HacyiuHofi 3aAaneň. TaKyio MOAejib MOSCHO 
co3AaTb no npeAJioaceHHoň HaMH MCTOAKKC 6a3HpyK>meňca Ha OCHOBHMX 
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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, 
ocHOBHoň ynop AejiaeT Ha HanĎojiee pacnpocTpaHeHHbie BHAM. BHAM, HMeio­

unie cnopaAHnecKoe HJIH Manoe pacnpocTpaHeHHe H oÔHapyaceHHbie Ha eAH­

HHHHMX pa3pe3ax, T.e. Ha AaHHOM ypoBHe ycTaHOBJíeHHoň HX TaHaTOC(J)epM, 
AJia 6HocTpaTHrpa<j)HH He HMCIOT pemaioruero 3HaneHHa. nosTOMy OCHOBHOH 
3aAanefl najieoHTOJiorHnecKHx HCCJieAOBaHHň AOJDKHO aBJíaTbca onpeAejieHHe 
o6i>eMa BHAa H npeAejibi ero BepTHKajibHoro H reorpa^HnecKoro pacnpocTpa­

HeHna — TaHaTOC(J)epbi. B SToň cBa3H B03HHKaeT Heo6xoAHMocTb AajibHeňine­

ro yTOHHeHHa CHHOHHMHKH BHAOB B uejiax ycTaHOBJíeHHa cxoACTBa H pa3jiHHHň 
TonoTHnoB c rojiOTHnaMH. Eojibmoe pa3Apo6jieHHe BHAOB Ha MyTauHH, Ba­

pneTeTM, TonoTHnbi H noABHAM yMajiaeT 6HOCTpaTHrpa<J)HHecKoe 3HaneHHe 
BHAa. CjieAOBaTejibHO, H3yneHHe CTpaTHrpaqSHnecKoň nocjieAOBaTejibHOCTH 
OTAejibHMx BHAOB HCKonaeMbix ocTaTKOB opraHHnecKoro MHpa H AajibHeňmaa 
pa3pa6oTKa HX (JmjioreHHH noMoaceT ycTaHOBJíeHHio peajibHbix rpaHHu 6HO­

30H, Teňjib30H H snH6ojib BHAOB, coAeňcTBya STHM npaBHJibHOMy onpeAejie­

HHK) HX KOs4b4)HUHeHTa KoppejiauHH. 
6. CTpaTOTHnHnecKHe, MexperHOHajibHbie, perHOHajibHbie, THnoBbie (onop­

Hbie) H CBOAHbie pa3pe3M TCM 6ojibine 6yAyT cnyacHTb ocHOBoň AJia pacnjieHe­

HHa pa3JiHHHbix TOJini, neM ôojibme KOMnjieKc opraHHnecKHX ocTaTKOB, 060­

CHyrannrx HX B03pacT, cooTBeTCTByeT KOMnjieKcy HCKonaeMbix ocTaTKOB Meac­

perHOHajibHoro yHHBepcajibHoro CTpaTOTHna (MOACJIH). B STOM CMbicjie HCKO­

Topbie THnoBbie H pernoHajibHbie pa3pe3M najieoreHOBbix OTJioaceHHň Majioro 
KaBKa3a MoryT cjiyacHTb ocHOBoň AJia noATBepacAeHHa npaBOMepHocTH pa3­

paôoTaHHoň MeTOAHKH 6e3 npeTeH3Hň Ha nojmoe HX cooTBeTCTBHe c MOAejibio. 
CTpaTHrpa4>HnecKaa cxeMa, 3ajio»ceHHaa HaMH B ocHOBy pacnjieHeHHa OTjioace­

HHň ApMeHHH H conpeAejibHbix TeppHTopnň K»KHoň BCTBH TaBpo­KaBKa3CKoň 
reocHHKjiHHaJibHoň CHCTCMM, aBjíaeTca HCKOTOPMM noATBepxAeHHeM cKa3aH­

Horo. 
7. npeAJioaceHHbiň HaMH KOJiHnecTBeHHbiň MCTOA BMAejieHHa ÔHOCTpaTH­

rpatJmnecKHx CAHHHU (MOAejiefl) BMABHraeTca BnepBbie, H, 6e3ycjioBHo, MHO­

rne Bonpocbi, cBa3aHHbie c HHM, ocTaioTca HepemeHHMMH HJIH HocaT sMnnpn­

necKHň xapaKTep. M M y6e»CAeHM, HTO npn AajibHeňmeM ero npHMeHeHHH 
6yAeT B03pacTaTb 3HaneHHe (pa3pemaeMaa cnoco6HOCTb) MeTOAa B pemeHHH 
HeKOTopbix 3aAan 6HOCTpaTHrpa(j)HH. no­BHAHMOMy, AJia npaBHJibHoro onpe­

AejieHHa TaHaToc(})epbi, ycTaHOBJíeHHa py6e»ceň MaKCHMajibHoro pacnpocTpa­

HeHna, yTOHHeHHa 6HOCTpaTHrpa(})HHecKoro 3HaneHHa (K,) BHAOB H onpeAejie­
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HHa conoAHHHeHHOCTH BMAejieHHbix 6nocTpaTHrpa(J)HHecKHx eAHHHU, cjieuyeT 
npoaBHTb cncTeMHbiň noAXOA c npHMeHeHHeM coBpeMeHHbix MCTOAOB CHCTCM-

Horo aHajiH3a, JiornnecKne Hanajia H HeKOTopwe sjieMeHTM KOToporo jierjín 
B ocHOBy npeAJioaceHHoro HaMH MeTOAa. 

KK HaHÔojiee nacTO BCTpeHaioiuHxcji HyMMyjiHTOB H njiaHKTOHHbix <popaMHHH(|>ep naJieoreHOBbix 
OT.103KCHHH K>KHOH BeTBH TaBpO-KaBKa3CKOH reOCHHKJIHHajIbHOH CHCTeMbl 
a) 4>a>Ha HVMMV.IHTOB 

Ta6jinua 2.1. 

HaHMeHOBaHHe BHAOB 

1 
1 
2 
3 
4 
5 
6 
7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

26 
27 
28 

29 
30 
31 
32 
33 

N 
N 
N 
N 
N 
N 
N. 

2 
anomalus DE LA HARPE 
atacicus LEYM. 
aquitanicus BEN. 
biarricensis D'ARCH. 
bouillei DE LA HARPE 
bokensis M U N . —CHALM. 
brongniarti D'ARCH. et 

HAIME 
N. burdigalensis 
DE LA HARPE 
N. 
N. 
N 

chavannesi DE LA HARPE 
distans (DESH. ) 
fabianii (PREV.) 

N. fabianii retiatus Rov. 
N. 
N. 
N. 
N. 
N. 
N. 
.V 
N. 
N. 
N. 
N. 
N. 
N. 

gallensis HAIME 
garnieri DE LA HARPE 
globulus LEYM. 
gizehensis (FORSK.) 
incrassatus DE LA HARPE 
iníermedius D'ARCH. 
irregularis (DESH.) 
laevigatus ( B R U G . ) 
mitlecapul (BOUB.) 
murchisoni (RtlT.) 
partschi DE LA HARPE 
perforatus ( M O N T F . ) 
praefabianii VAR. et 

M E N N . 
A'. 
N. 
N. 

praelucasi Douv. 
planulatus ( L A M . ) 
subptanulatus HANTK. et 

M A D . 
N. 
N. 
S. 
N. 
A. 

striatus ( B R U G . ) 
uroniensis HAIME 
variolarius ( L A M . ) 
vascus JOLY et LEYM. 
exponens (Sow.) 

P? 
3 

0,25 

0,17 
0,17 

0,12 

P: 
4 

0,1 
0.7 
0,1 

1,0 

0.5 

0,1 

0.7 

0,9 

0.45 
0,9 

1.17 
2,2 

1.0 

0,1 

0,13 

P5* 
5 

0,4 
1,3 
0,5 

0,25 

0,7 

1,5 

0,4 

0,8 
0,5 
0,06 

1,37 
2,2 
0,3 
1,5 
U 
0,6 

0,33 
0.17 

0,17 
0,13 
0,4 

0,57 

P? 
6 

0,1 
1.2 
0,35 
0.7 

0,4 

0.9 

1,3 

0.4 
0,1 
0,5 
1,0 
0.06 

1.12 
1.7 
0,6 
1,25 
l.l 
1,1 

0,17 
0,3 
0,4 
0,2 

0,64 

P? 
7 

0,1 
1,0 
0,17 
0,5 

0,5 

0,6 
0,12 
1,0 
0,1 

0,5 
0,1 
0,4 
1.3 
0,2 

1,12 
1,2 
0,7 
0,75 
0.9 
1,1 

0,26 

0,6 
0,35 
0,2 

0,77 

P? 
8 

0,1 
0,1 

0,2 

0,4 

1,0 
0,1 
0,83 

0,17 
0,3 
0.13 
0,1 
0,56 
0,1 

0,4 

0,4 

0,12 

0,8 

0,7 
0,1 
0,13 

P? 
9 

0,6 

U 

0,91 

0,08 
0.2 
0,13 

0,7 
0,1 

0,15 

0.17 

0,12 

0.5 

0,8 
0,1 
0,07 

Pi' 
10 

0,6 

1.1 

0,75 
1.0 
0,08 
0,1 
0,13 

0.6 
0,4 

0,15 

0,12 

0,5 

0,5 
0,3 
0,07 

P5 
n 

0,3 

0,18 

0,03 
U 

0,1 

0,7 
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6) <t>ayiia ii.iaiik- roHHUx 4>opaMHHH+ťp Tao.inna 2 1 

1 

1 

2 

3 

4 

5 

6 

7 

HaHMCi ioBa i iMe 
BHAOB 

2 

Globorotalia aequa 
CUSHM et RENZ 
Globorotalia 
angulata ( W H I T E ) 
Globorotalia 
aragonensis N U T T . 
Globorotalia 
cenlralis CUSHM. 
et BERM. 
Globorotalia cerro-

azulensis (COLE) 
Globorotalia 
compressa PLUMM. 
Globorotalia coni-

1 
b 

■S 

5 
ô 

-c 
■S 

x 
o 
c* 

3 

1,6 

í! 
g 
"o 
a 
.g 
s: 

I 
ca 
= 
o 
en 

4 

0,4 

U 

2 
. o 

i 
.o 
"a 
g o 

-c 
. © 

73 
X 
O 
in 

5 

3,0 

0,4 

HdHMCHOBdHWC 

■3 ,~ 

i 
1 
.c 
.c 
-~ 

•r. 
X 
o 
6 

0,4 

1,4 

0,2 

3 

C 
Q 

.c 

"r 
a 
o 

7 

1,6 

1,0 

0,1 

.c 

■c 
-c 

. 2 
-^ 
o 

-o 

n 
x 
O 
en 

8 

2,8 

0,2 

ÔHocTpaTHrpa t J ] 

g 
1 
B 
c 

1 
o 

-c 

x 
O 

9 

0,2 

0,6 

1 
. 2 

ca 
x 
o 
en 

10 

2,6 

g 
1 
b 

1 
ca 
x 
o 
en 

11 

0 6 

HHeCKHX 30H 

A 
a 

. 5 
■3 
c 
3 
g 
C 
1 

■x 
3 
O 
(TI 

12 

0 1 

0,2 

! 
J 
.5 
5 

a 
x 
O 

13 

0,2 

a 

i 
| 
3 

1 
- O 

rz 
X 

14 

0,4 

0,2 

0 

S* 
.C 

i 
3ľ 

-S? 
-Q 
.O 
t i 
ca 
x 
O 
PI 
15 

0,4 

0,7 

s? 
-1 
3 

g 
i 
0 

■C 

rs 
X 
O 
en 

16 

0,5 

1,0 

cotruncata (SUBB.) 1,6 0,4 
8 Globorotalia 

ehrenbergi BOLLI 0,1 2,5 1,5 0,2 
9 Globorotalia 

formosa BOLLI 0,2 2,0 0,8 0,8 
10 Globorotalia mar-

ginodentata SUBB. 0,1 0,2 1,4 0,7 0,2 0,2 0,1 
11 Globorotalia pseu-

dobulloides 1,0 1,0 1,1 1,1 0,2 0,1 0,1 0,1 
PLUMM. 

12 Globorotalia pseu-
domenardii BOLLI 1,8 2,6 1,0 0,2 

13 Globorotalia 
pustila BOLLI 2,5 1,2 

14 Globorotalia 
subbotinae MOR. 0,2 2,3 0,7 0,3 0,2 

15 Globorotalia velas-
coensis CUSHM. 0,4 1,5 1,6 1,2 0,2 0,2 0,2 

16 Globigerina 
corpulenta SUBB. 0,1 0,1 0,4 0,6 0,2 0,5 

17 Globigerina 
bulloides D'ORB. 0,1 0,1 0,2 0,3 0,3 0,8 

18 Globigerina edita 
SUBB. 0,5 0,2 0,2 0,2 0,1 0,1 0,1 

101 



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 G A L L . 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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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 N U T T . 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 ( D E S H . ) \ 5 
N. globulus LEYM. o'8 
N. laevigatus ( B R U G ) . 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 , 1 1 
CpeAHHií aoueH (cpeAHjm n a c T b ) 

N. biaricensis D ' A R C H 0,7 
N. burdigalensis DE LA HARPE 0,7 
N. partschi DE LA HARPE 1,1 
N. uroniensis H A I M E 0,4 
N. perforatus ( M O N T F . ) 1,1 
Assilina exponens (Souv.) 0,7 Y = 0,78 

. 6 
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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. ) 

BepxHHň aoueH (cpeaHaa nacTb) 
N. bouillei DE LA H A R P E 
N. fabianii (PREv.) 
N. incrassatus DE LA H A R P E 
N. variolarius LA M. 

BepXHHH 30UeH (BCpXHSH HaCTb) 
N. bouillei DE LA H A R P E 
N. fabianii retiatus Rov. 

H«)KHHH-CpeaHHÍÍ(?) OJlHTOHeU 
N. intermedius D ' A R C H 
N. vascus JELY et LF.YM. 

6) no <t>ay>u» ii.iaiiK IOHIIUX <t>opaMHHH<J>ep 
1. 3oHa Globoralalia compressa 
Cloborotalia compressa PLUMM. 
Globorotalia pseudobutloides PLUMM. 
Globigerina edita SUBB. 
Globogerina trilaculinoides PLUMM. 
Globigerina Irivialis SUBB. 
Globogerina varianta SUBB. 

2. 3oHa Acarinina inconstans 
Acarinina inconstans SUBB. 
Globorotalia compressa PLUMM. 
Globorotalia pseudobulloides PLUMM. 
Globigerina edita SUBB. 
Globigerina triloculinoides PLUMM. 
Globigerina trivialis SUBB. 
Globigerina varianta SUBB. 
Acarinina uncinata BOLLI 

3. 3oHa Globorotalia angulata 
Globorotalia angulata WHITE 
Globorotalia conicotruncata (SUBB.) 
Globorotalia pseudobulloides PLUMM. 
Globorotalia pseudomenardii (BOLLI) 
Globorotalia pusilla BOLLI 
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0,5 
0,5 
1,3 
0,7 
1,1 

1,1 
0,9 
0,8 

0,6 
0,9 
0,7 
0,8 

0,6 
1,0 

1.1 
0,7 

1,6 
1.0 
0,5 
1,0 
2.7 
0,6 

2.2 
1,1 
1,0 
0,5 
1.0 
2,5 
0,6 
1,0 

3,0 
1,6 
1,1 
1,8 
2,5 

■ - * 

V 
n » ) 

£ M = 

n - < 

V 
n = 2 

V 
n = 2 

V 

n « í > 

V 

n = 8 

V 

= 0,87 

= 0,93 

= 0,70 

= 0,80 

= 0,90 

= 1,23 

. 1,24 
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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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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 

( L E Y M . ) 0,7 1,3 1,2 1,0 0,1 
Nummulites globulus 
L E M . 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 
( H A I M E ) 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 
( B R U G . ) 2,2 1,7 1,2 
Nummulites uroniensis 
( H A I M E ) 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 oĎHapyjKeHW 
13 HyMMyjiHTW 

He oÓHapyxcenu 
14 HyMMyjiHTW 

He oÓHapyaceHbi 
15 HyMMyjiHTW 

He oÔHapyaceHw 
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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 H A R P E 
Nummulites uroniensis 
HAIME 

HyMMyjiHTW 
He of)Hapy*CHbi 
Nummulites brongniarti 
D E A R C H . et H A I M E 
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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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 
( B R U G . ) 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 
H A I M E 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 
H e 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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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 
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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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Korelácia stratigraŕíckej schémy členenia paleogénnych vrstiev 
Resumé 

V článku sa poukazuje na ťažkosti, ktoré vyplývajú z interregionálnej korelácie, najmä so stratotyp­
mi. Autor sa prikláňa k názoru, že v paleogéne neexistuje žiadna „univerzálna" skupina fosílnych 
organizmov, na základe ktorej by bolo možné bezvýhradne stanoviť takú sukcesivnu biostratigrafic­
kú schému, ktorá by mala celosvetovú platnosť. Na druhej strane však odlišuje statigrafickú 
hierarchiu fosílnych organizmov v paleogéne. Najväčší význam v súčasnej dobe pripisuje plank to­
nickým mikroľosiliám (foraminifery, fanoplanktón), pričom zdôrazňuje komplexné zhodnotenie 
asociácii komparatívnou metódou a metódou matematickej štatistiky, ktorým venuje osobitnú 
pozornosť. Na základe asi 500 profil /v z rozličných štrutkúrno­formačných oblastí vyvodzuje 
všeobecné zákony, ktoré matematicky ''efinuje. Výsledkom sú tzv. indexové taxóny s intraregionál­
nou platnosťou. 
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Biostratigraphic research of Upper Jurassic limestones of the 
Čachtice Carpathians (locality Bzince pod Javorinou) 

7 fotogr. tab. (XXXF1I—XXXVF), slovenské resumé 

Abst rac t : On the basis of radiolaria microfauna evaluation and partly also on the basis of the 
presence of tintinnoid organisms, the Middle to Upper Jurassic limestones of the quarry Bzince pod 
Javorinou (J. HANÁČEK et al.) were proved to be of Oxfordian to Tithonian age. 

Introduction 

In the course of a systematic research of radiolarian assemblages of Jurassic and 
Cretaceous age in the territory of the West Carpathians, samples of Dogger 
— Malm limestones were taken in the quarry Bzince pod Javorinou. 

According to the results of geological research (J. HANÁČEK et al.), in the left 
part of the quarry there occur the Dachstein Limestones of Norian — Rhetian 
age. In the right part of the quarry, in the lower lst bench, there occur Jurassic 
limestones i.e. folded Lias crinoid limestones in the marginal part of the right 
side and Dogger — Malm Limestones, underlying the Dachstein Limestones in 
the left side. Prevailing part of these limestones is regarded as Dogger, only the 
uppermost parts are assigned to the Malm. These Dogger — Malm limestones 
outcrop in the upper — 2nd bench, too. 

Brief geological characteristics of the researched territory 

The investigated formation is assigned to the Nedzov nappe, to the so-called 
Hrušové Group (J. HANÁČEK et al. 1982). 

A complicated geological structure and inadequate number of outcrops make 
it difficult to find its relation to other West Carpathian units, as well as to those 
of the Alps. 

The formation is supposed to be a continuation of the lithological — strati-
graphic complex of the ôtscher nappe. 

RNDr. L. Ožvoldová, Katedra geológie a paleontológie, Prírodovedecká fakulta Univerzity 
Komenského, Mlynská dolina, pavilón B-2, 845 15 Bratislava. 
RNDr. M. Peterčáková, Geologický ústav Slovenskej Akadémie vied, Dúbravská cesta 9, 
814 73 Bratislava. 
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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 

S t r a t i g r a p h i c range: Upper Kelloway-Hauterivian 

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

S t r a t i g r a p h i c range: Bathonian — Tithonian 

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

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

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

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

118 



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 

S t r a t i g r a p h i c range: Bathonian — Middle Tithonian 

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

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

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

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

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

S t r a t i g r a p h i c 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 
Čachtické Karpaty Mts. (L. OŽVOLDOVÁ — M. SÝKORA 1984). 

Note : Specimens from the locality Šípkovský Háj in the Čachtické Kar­
paty Mts. differed from the holotype by distinct splitting of the ridges on the 
spines and by the end of the spines. The spines do not lead into the tip but the 
ends of the ridges divert to sides. Specimens of our locality háve the samé 
features with the exception of the splitting, which is less distinct. 

Tritrabs hayi (PESSACNO, 1977) 
PI. XXXVI, fig. 3 

S t r a t i g r a p h i c range: Upper Bathonian — Lower Tithonian 
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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 r a t i g r a p h i c 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 Červený 
Kameň near Podbiel (the Kelloway — Oxfordian), (L. OŽVOLDOVÁ 1975, 1979). 

Crucella sp. 
PI. XXXII, fig. 1, 2 

Note: A four — rayed test with strongly convex circular centrál area. 
The relics of the spines are at the end of the rays. Meshwork of the rays and 
centrál area is irregular. Nodes of meshwork are strongly developed. 

Paronaella sp. 
PI. XXXV, fig. 1 

Note : A three — rayed test with concentric arrangement of póre frames 
in centrál area. Meshwork of the rays is indistinct. Ray tips are poorly pre­
served, with linear meshwork. Nodes of meshwork are strongly developed. This 
specimen was reported and indetermined by A. SCHAAF in the Lower Creta­
ceous deposits (A. SCHAAF 1981, p. 436, pi. 8, fig. 7). 

Tritrabs sp. 
PI. XXXVI, fig. 1 

Note : Relatively small specimen composed of three short rays of unequal 
length. Ray tips are bulbously inflated with one centrál and six lateral spines. 
These specimens also occur in the radiolarian assemblage from Čachtické 
Karpaty Mts. limestones of the locality Šípkovský Háj. Assemblage is ranked 
to the Berriasian (L. OŽVOLDOVÁ — M. SÝKORA 1984). 
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L. Ožvoldová — M. Peterčáková 

Biostratigraŕkký výskum vrchnojurských vápencov z Čachtických Karpát 
(lok. Bzince pod Javorinou) 

Resumé 

V rámci systematického výskumu rádioláriových spoločenstiev jury a kriedy na území Západných 
Karpát boli odobraté vzorky z doger — malmských vápencov v kameňolome pri Bzinciach pod 
Javorinou, ktoré sú zaraďované k nedzovskému prikrovu, a to k tzv. hrušovskej skupine (J. HANÁ­
CEK. a kol. 1982). Ide o svetlé jemnozrné alebo hrdzavohnedé vápence s červenohnedými polohami 
rohovcov. Z organických zvyškov obsahovali prevažne rádiolárie a zriedkavo aj tintinoiďné orga­
nizmy. 

Na základe rozboru radioláriovej mikrofauny a čiastočne aj na základe prítomnosti tintinoid­
ných organizmov bol preukázaný vek oxford­titón. 

Explana t ions to Plates XXX—XXXVI 

Plate XXX 
1 Right side of quarry. Marked places denote sections of sampling on the lower — 1 st level and 

the upper 2nd level. 
2 Detailed view of the wall from the lst level. 

Plate XXXI 
1 Acaeniotyle diaphorogona FOREMAN, 5122, x 170, No. 3. 
2 Acanthocircus dicranacanthos (SQUINABOL), 3547, x 70, No. 3. 
3 Acanthocircus suboblongus (YAO), 5073, x 110, No. 25. 
4 Andromeda podbielensis (OŽVOLDOVÁ), 5092, x 130, No. 25. 
5 Andromeda podbielensis (OŽVOLDOVÁ), 5093, x 100, No. 25. 
6 Angulobracchia purisimaensis (PESSAGNO), 5107, x 150, No. 25. 
7 Angulobracchia purisimaensis (PESSAGNO), 2832, x 200, No. 25. 
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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 čelia FOREMAN, 3243, x 110, No. 3. 
7 Paronaelta kotura BAUMGARTNER, 5067, x 120, No. 25. 
8 Podocapsa amphitreptera FOREMAN, 3215, x 120, No. 3. 
9 Paronaella kotura BAUMGARTNER, 5068, x 280, No. 25. 

Plate XXXV 
1 Paronaella sp. 2620, x 150, No. 10. 
2 Sethocapsa leiostraca FOREMAN, 2616, x 150, No. 10. 
3 Sethocapsa cf. trachyostraca FOREMAN, 2602, x 100, No. 10. 
4 Tetraditryma pseudoplena BAUMGARTNER, 5108, x 160, No. 25. 
5 Triactoma blakei (PESSAGNO), 2809, x 150, No. 25. 
6 Triactoma tithonianum ROŠT, 3553, x 80, No. 3. 
7 Triactoma tithonianum ROŠT, 5119, x 100, No. 3. 

Plate XXXVI 
1 Tritrabs sp. 2622, x 130, No. 10. 
2 Tritrabs sp. aŕľ. Tritrabs exotica (PESSAGNO), 5078, x 120, No. 25. 
3 Tritrabs hayi PESSAGNO, 5061, x 150, No. 25. 
4 Tritrabs sp. aff. Tritrabs exotica (PESSAGNO), 5079, x 300, No. 25. 
5 Tripocyclia trigonum RúST, 3218, x 140, No. 3. 
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Miroslav Plička 

Fossil Traces in the Inner-C arpathian Paleogene 
of Slovakia, Czechoslovakia 

35 obr., 12 fotogr. tab. (XXXVII—XLVIII), české resumé 

Abst rac t . The ichnofauna found in the Inner-Carpathian Paleogene of Slovakia and described 
herein consists of 28 ichnogenera and 42 ichnospecies. Two new ichnogenera and five new ich-
nospecies háve been described within this assemblage. The ichnofossils are divided into ten informal 
morphological groups. The ichnofauna occurs in beds of uppermost Paleogene age. Besides fossil 
traces, two new "Body Fossil" genera háve been determined. 

Introductíon 

In the course of geological field work done in the región of the Carpathian flysch 
in Czechoslovakia I began, in 1960, to give attention to fossil traces and fossil 
animal remains. Samples from the whole Outer Carpathian flysch area in 
Czechoslovakia were occasionally collected and studied; several new findings 
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Fig. 1 — Deliminated study area of the fossil traces in the Inner-Carpathian Paleogene of 
Slovakia. 
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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. MAHEĽ, 1964). M-34-XXVII Vysoké 
Tatry (O. FUSÁN, 1964), M-34-XXI Spišská Stará Ves (A. MATEJKA, 
1960), and M-34-XXVIII Košice, M-34-XXII Zborov (A. MATÉJKA. 
1964). 



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 - Radačov zóne; 5 - claystone sequence of th 
ľ e n í ^ t v r ľ b ľ d " , í ? í " " » » * > » ' » ■ d<""'"^ing ove/the sand'tones); 6 
menilite­type beds (claystones, sandstones. rarely cherts); 7 ­ Šambrón Beds sand 
s ones. claystones w„h intercalations of conglomerates and breccia); 8 ­ claystone­ aní 
T b ľ ^ ľ h 2 5 C a y S t ° n e S , d ° m r , Í n g °V e r ° r i n «ľ««ibrium with the sandstones) 
L L t ™ ; , í ľ '"í1116"06 < c o n 8 l o m e r a t e s . brecciae, sandstones, subordinate sand' 
™nesľn oT, r T T ^ t h a " C a l c a r e ° u s f a c i e s ("^omerates , sand­stones). 11 ­ Outer Carpathian flysch ­ Magura group of nappes. 12 ­ Crystallin. 

comp^ex Mesozo. of the Central Carpathians and the encasin/sľries; 13 ­ fľul,s " 
­ locahty lacking fossil traces; 15 ­ locality with fossil traces; 16 - area where Ŕ 
RON,EW,CZ and Q P.EŇKOWSK, (1977) studied fossil traces; 17 ­ Frontľer hne Th^ 
squares denoted by "t" (southeast of Levoča) are travertíne occurrences 
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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 — Jaseňová, 17 — Osádka, 20 — Pribiš, 28 — Huty, 31 — Oravský Biely Potok 
(P), 32 — Habovka, 41 — Vitanová, 43 — Vitanová, 4 — Vitanová, 49 — Likavka, 51 — Konská, 
56 — Bešeňová, 57 — Liptovská Mara, 58 — Liptovská Mara, 60 — Pavlova Ves, 61 - Poprad, 
65 — Závažná Poruba, 67 — Liptovský Mikuláš, 68 — Smrečany, 69 — Liptovský Mikuláš, 71 
— Vitališovce, 73 — Jamník, 74 — Liptovský Ondrej, 75 — Jakubovany, 78 — Dovalovo, 76 
— Jakubovany, 79 — Hýbe (P), 80 — Hýbe, 81 — Liptovský Peter, 82 — Dovalovo, 83 — 
Podbanské (P), 84 — Liptovská Kokava, 85 — Dovalovo, 86 — Východná, 87 Važec, 88 -
Važec, 89 — Važec, 90 — Važec, 91 — Važec, 92 — Važec, 93 — Tatranská Štrba, 97 — Poprad, 
98 — Batizovce, 99 — Poprad, 100 — Batizovce, 101 — Nová Lesná, 103 — Poprad, 106 — Poprad, 
109 — Podspády, 115 — Bachledová, 116 — Bachledová, 117 — Osturňa, 118 — Osturňa, 119 
— Osturňa, 120 — Veľká Franková, 135 — Podolínec (P), 137 —Kežmarok, 140- Hrabušice, 141 
— Dravce (P), 146 — Levoča (P), 149 — Závada, 157 — Olšavica, 158 — Olšavica, 172 — Spišské 
Vlachy, 173 — Nová Ľubovňa, 174 — Jakubovany, 175 — Tichý Potok, 177 — Šarišské Dravce, 
180 — Lipany, 181 — Lipany, 185 — Kvačany, 186 — Bajerov, 192 — Bzenov, 196 — Merník, 198 
— Myslina, 203 — Liptovské Kiačany, 205 — Relov, 211 — Poprad (P), 212 — Rakúsy, 215 
— Tatranská Lomnica, 217 — Merník, 218 — Zuberec. 

Localities With the absence of fossil traces (P = presence of coalified plánt remains): 1 — 
Žaškov, 2 — Veličná, 3 — Oravská Poruba, 7 — Mokraď, 9 — Srňacie, 10 — Pučov, 11 — Pučov, 
12 — Pučov, 13 — Pučov, 14 — Pučov, 15 — Pučov, 16 — Pučov, 18 — Malatiná, 19 — Pribiš, 
21 — Pribiš, 22 — Chlebnice, 23 — Chlebnice, 24 — Huty, 25 — Huty, 26 — Huty, 27 — Huty, 
29 — Malé Borové, 30 — Oravský Biely Potok, 33 — Zuberec, 35 — Liesek, 36 — Habovka, 37 
— Zabiedovo, 38 — Zabiedovo, 39 — Breznica, 40 — Liesek, 42 — Vitanová, 45 — Vitanová, 46 
— Vitanová, 47 — Vitanová, 48 — Vitanová, 50 — Ružomberok, 52 — Východná, 53 — Východná, 
54 — Lisková, 55 — Liptovská Teplá, 59 — Prosiek, 62 — Galovany, 63 — Hanovo, 64 — Ifanovo, 
66 — Trstené, 70 — Liptovský Mikuláš, 72 — Beňadiková, 77 — Dovalovo, 95 — Tatranská Štrba, 
96 — Tatranská Štrba, 102 — Veľ. Slavkov, 104 — Vikartovce, 105 — Vikartovce, 107 — Javorina, 
108 — Podspády, 110 — Podspády, 111 — Podspády, 112 — Podspády, 113 — Ždiar, 114 — Ždiar, 
121 — Veľká Franková, 122 — Veľká Franková, 123 — Veľká Franková, 124 — Malá Franková, 
125 — Haligovce, 126— Veľká Lesná, 127 — Veľká Lesná, 128 — Veľká Lesná, 129 — Veľká Lesná, 
130 — Veľká Lesná, 131 — Veľká Lesná, 133 — Hniezdne, 134 — Nižné Ružbachy (P), 136 -
Bušovce, 138 — Kežmarok, 139 — Kežmarok, 142 — Dravce, 143 — Levoča, 144 — Levoča, 145 
— Levoča, 147 — Levoča, 148 — Levočská Dolina, 150 — Závada, 151 — Závada, 152 — Uloža, 
153 — Uloža, 154 — Uloža, 155 — Vyšné Repaše, 156 — Nižné Repaše, 159 - Brutovce, 160 
— Brutovce, 162 — Vyšný Slavkov, 163 — Vyšný Slavkov, 164 — Vyšný Slavkov, 165 — Vyšný 
Slavkov, 166 — Bijacovce, 167 — Spišský Hrhov, 168 — Jabloňov, 169 — Markušovce, 170 — 
Chrasť n. Hor., 171 — Vítkovice, 176 — Šarišské Dravce, 178 — Šarišské Dravce, 179 — Lipany, 
182 — Vysoká, 183 — Víťaz, 184 — Žipov, 187 — Sedlice, 188 — Sedlice, 189 — Suchá Dolina, 
190 — Ľubovec, 191 — Ľubovec, 194 — Prešov, 195 — Prešov, 197 — Topoľovka, 199 — Humenné, 
200 — Jasenov, 201 — Chlumec, 202 — Partizánska Ľupča, 204 — Reľov, 206 Relov, 207 
— Nová Ľubovňa, 208 — Spišský Štvrtok, 209 — Žipov, 210 — Topoľovka, 213 — Stráne pod 
Tatrami, 214 — Malý Slavkov, 216 — Lisková. 

have been published already (M. PLIČKA 1968, 1970, 1974, 1978, 1981, 1982, 
1983, 1984a, b, c). Occasional studies of fossil traces have been conducted, since 
1976, also for the area of the Inner-Carpathian Paleogene in Slovakia. It was in 
this area that research work was preferentially terminated in 1985, since the 
Inner-Carpathian Paleogene area exhibits a simpler geological structure than 
the Outer Carpathian flysch which is a strongly tectonically disturbed región. 
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Fig. 4 — Lithological profiles of the localities investigated — claystone-sandstone facies (CS) 
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Fig. 5 Lithological profilcs of the localities investigated—claystone (C), sandstone (S), claystone sandstone (CS) ľacies and basal clastic 
sediments (BCS). 



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 čase also elsewhere in the región under 
study. 

The boundary of the area in question is set by the klippen belt on the 
northwest and northeast and by the frontier Hne with Poland on the north. The 
south boundary is formed by the Mesozoic rocks of the Low Tatra Mountains 
and by the Neogene deposits of east Slovakia. The area north of the High Tatra 
Mountains has been explored by the Polish geologists P. RONIEWICZ and G. 
PIEŇKOWSKI (1977) who, recently, have also studied fossil traces there. The 
geological generál map sheets of Trstená (Z. ROTH 1960), Banská Bystrica (M. 
MAHEĽ 1964), Vysoké Tatry (O. FUSÁN 1964), Spišská Stará Ves (A. MATÉJKA 
1960), and Košice-Zborov (A. MATÉJKA 1964) have served as the geological 
basis. For a better understanding of the lithological development of the beds at 
the individual sites, the lithological sections were constructed in compliance 
with the detailed descriptions of the beds present at the given locality, or a 
schematical reconstruction of the profile according to the generál features of the 
stratigraphic development was made (Figs 4, 5). 

In an effort to facilitate the studies of fossil traces, of their mutual correlation 
or relations between the particular areas in various regions of the Carpathian 
flysch, I follow the group-wise classification of fossil traces made by M. KSIAŽ-

Figs 4 and 5 — Explanations: 1 — claystones, 2 — fine-to médium grained sandstones, 3 — 
medium-to coarse grained sandstones; 4 — very coarse-grained to fine conglomeratic sandstone; 5 
— conglomerate; 6 — sandstone with rough lower bedding plané; 7 — tabular fissility in the upper 
part of the sandstone; 8 — claystone wedging out in the sandstone; 9 — sandstone wedging out in 
the claystone; 10 — convolute bedding; 11 — claystone pebbles in sandstone; 12 — coalified plánt 
remains in the sandstone; 13 — fossil trace of Calixichnium häntzscheli on the upper bedding plané 
of the sandstone; 14— +75 m thickness — identical lithological development; 15 — locality 
number above the column indicating fossil traces, lithological profile basing on the detailed 
description of the beds at the locality; 16 — number of the locality with occurrence of fossil traces, 
profile schéma, reconstruction basing on the written lithological characteristic of the exposure; 17 
— locality number above the column indicating the absence of fossil traces; T — Taprhelminthopsis, 
Pa — Paleodictyon, H — Helminthoida, G — Gordia, S — Scolicia, P — Planolites, C — Calixich­
nium, Ch — Chondrites, Th — Thalassinoides, TF — Interval of the lithological profile with the 
presence of fossil traces. 
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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 Soláň Beds (Paleogene) of the Rača Unit of the Magura 
nappe group in Moravia, and Eulatites obscurus found in the Inner Carpathian 
Paleogene in Slovakia (M. PLICKA 1982). Zoophycos sp. has also been found at 
three localities of the Inner Carpathian Paleogene and has been included into 
the list of fossil traces, even though I také a diíferent view on its origin (M. 
PLICKA 1968, 1969, 1970, 1974; W. HÄNTZSCHEL 1975). 
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Descriptive part 

For simplicity, the following abbreviations have been used in deseribing the 
occurrence of fossil traces: Inner­Carpathian Paleogene (ICP), claystone de­
velopment (C), claystone­sandstone (CS), sandstone­claystone (SC), sandstone 
development (S), and basal clastic sediments (BCS). 

I. Circu la r and el l ip t ica l s t r u c t u r e s 

This group includes traces with round or elliptical outlines, hypichnial or 
epichnial. The following three ichnogenera have been included: Punctumich-
nium n. ichnogen., Cumulusichnium PLIČKA, and Liptovichnium n. ichnogen. 
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Ichnogenus Punctumichnium n. ichnogen. 
Type specimen: Punctumichnium parvum n. ichnosp. 

D e n o m i n a t i o n : In accordance with the puncture produced by the ani-
mal on the surface of the sea-bottom. 

Diagnos i s : 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 
in compliance with their size. The diŕferent sizes of the punctures (puncture 
depth, surface diameter) can point to the fact that the punctures were produced 
by various marine animals (text­fig. 6). 

Punctumichnium parvum n. ichnosp. 
Plate XXXVII, Fig. 7 

Holo type: Sample No 140 (the Moravian Museum in Brno). 
Type local i ty : Hrabušice (140), trench excavated for a gas pipeline 

south of the village. 
Type level: Claystone development, Inner­Carpathian Paleogene, Eo­

céne. 
D e n o m i n a t i o n : In compliance with its small size, from the latin 

"parvus" = small. 
Mate r i á l : A great number of samples from the Inner­Carpathian Paleo­

gene and the Outer­Carpathian flysch. 
Diagnos i s : The indivídua I traces are of circular, singularly of elliptical 

shape, 1 to 3 mm in diameter, forming negative epireliefs or positive hyporeliefs. 
Descr ip t ion : Circular, singularly elliptical traces, up to 3 mm wide, 

separated, frequently occurring in common with other fossil traces. The height 
of the negative epirelief or the positive hyporelief approximately corresponds to 
the diameter of the trace. The traces are frequently disturbed by traces of other 
náture, šuch as those of Planolies, etc. 

Remark : The trace described is rather abundant in the sediments of the 
Inner and the Outer Carpathian flysch in Czechoslovakia. The traces are par­
ticularly clearly developed in the Godula and Istebna Beds of the Silesian nappe 
(Cretaceous) in the Beskides where I could study them in detail and collect a 
great number of samples. 

Sediment : The holotype occurs on the lower surface of greengrey, fine­
grained, slightly fine­micaceous, tabularly flssile sandstone; sample thickness 1.5 
to 1.7 mm. It is slightly curly bedded at the upper bedding plané. 
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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 i s : Single traces of circular, sparsely elliptical shape, 4 to 6 mm 
in diameter, forming negatíve epireliefs or positive hyporeliefs. 

Desc r 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 ľound at the 
site: Popradichnium minutum, Taprhelminthopsis auricularis, and Gordia sp. 

Or i gin: The punctures were produced by marine animals moving on the 
sea-bottom or in its close vicinity. 

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

Ichnogenus Cumulusichnium PLIČKA, 1984 
Type specimen: Cumulusichnium incertum PLIČKA, 1984 

Remark : Accumulated irregular arched forms with fine internal hill-like 
dissection (positive hyporelief). Depressions in the clayey surface of the sea-
bottom resulted most likely from the activity of sea organisms moving on the 
floor. The arched arrangement of the traces was most likely produced by the 
activity of the animaľs extremities in a close circle around the plače of its 
temporary dwelling. 

Cumulusichnium incertum PLIČKA, 1984 
Plate XXXVII, Fig. 8 

Mate r i á l : A sample of laminated sandstone, of 45 x20x 3 cm size, Lip­
tovský Ondrej locality (74), sample No 74/9. 

Descr ip t ion : Distinct accumulated projections with fine hill­like inner 
dissection are present on the entire undersurface of the sandstone. They are 
arranged roughly arc­like. The sizes of the projections range from 0.5 to 6 mm, 
the are diameter including projection is 3 to 4 cm. Outside the ares the projec­
tions are isolated, arranged irregularly. 

Remark : Liptovský Ondrej locality (74), outerops in the village ereek. 
The locality is extremely rich in fossil traces. The conditions for the development 
and the activity of sea organisms on the sea­bottom were extremely favourable 
in the area comprising the fossil traces under study, as indicated by large 
aceumulations and varied assemblages. They are indicative of shallow­
­water environment. 

135 



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. 

Origin: 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 animaľs 
extremities in a close circle around its temporary dwelling plače. 

Occur rence : Eocéne, ICP in the sandstone to claystone­sandstone fa­
cies; Liptovský Ondrej locality (74). 

Ichnogenus Liptovichnium n. ichnogen. 
Type specimen: Liptovichnium dubium n. ichnosp. 

D e n o m i n a t i o n : In compliance with the plače of occurrence — the Lip­
tov area near the High Tatra Mountains in Central Slovakia. 

Diagnos i s : Projections at the lower surface of the sandstone, 3 to 
20 mm wide, 0.5 to 3 mm high (positive hyporelief) with pronounced pits 
(negatíve hyporelief), 0.5 to 2 mm in diameter and 0.25 to 1 mm deep. About 5 
pits are situated near the smaller projections (text­fig. 7). 

Liptovichnium dubium n. ichnosp. 
Plate XXXVII, Figs 2, 3, 4, 5, 6. 

Holo type : Sample No 69/24, in the Moravian Museum, Brno. 
Type local i ty : Liptovský Mikuláš (69), brickworks. 
Type level: CS, ICP, (Eocéne). 
D e n o m i n a t i o n : In compliance with its problematic origin, from the 
Latin "dubius" — doubtful, questionable. 
Mate r i á l : 6 samples. 
Diagnos i s : Projections on the lower surface of the sandstone (positive 

hyporelief), 3 to 20 mm wide, 0. 5 to 3 mm high, with pronounced pits (negatíve 
hyporelief), 0.5 to 2 mm in diameter and 0.25 to 1 mm deep. About 5 pits occur 
near the smaller projections. The margin of the pit is mostly very clear­cut. 

Desc r ip t ion : Projections with pits of nearly circular or elliptical shape 
forming a positive hyporelief can be found on fragmental fine­grained sand­
stones. They occur sporadically or in groups (sample No 69/24, for instance, 
exhibits 5 projections on a surface of 8 x 3 cm). The pits are very close to each 
other (see samples 69/24 and 69/17). Projections inclined to the bedding plané 
at an angle of 30 to 50° háve also been found (e.g. samples No 69/24 and 69/58). 

Sample No 69/3 displays a less pronounced elevation of about 2 cm in 
diameter with a "rough" surface that differs from the lower surface by its 
appearance. The pits are irregularly distributed, but clearly cut, with smooth 
inside surfaces. 
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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. 

Origin: 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(„„„: 
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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. 

Occu r r ence : CS, ICP, (Eocéne), Liptovský Mikuláš locality (69). 

II. Simple s t r uc tu r e s 

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 PLIČKA, Agrichnium PFEIF-
FER, Merostomichnites PACKARD. 

Ichnogenus Planolites NlCHOLSON, 1873 
Type specimen: Planolites vulgaris NICHOLSON and HINDE (W. HÄNTZSCHEL, 
1975). 

Remark : As reported by M. KSIAŽKIEWICZ (1977), this is a very poorly 
defined ichnogenus, as noted by C. K. CHAMBERLAIN (1971), and its "type 
species" has not been illustrated. The most detailed description of a trace 
assigned to Planolites is given by H. E. REINECK (1955). His P. rugulosus is a 
cylindrical body, about 1 cm in diameter, with its surface marked by annula-
tions and longitudinal striae. The genus Planolites closely resembles, by its 
shape, the genus Palaeophycus HALL, 1847, and is difficult to be distinguished 
from the latter. It is believed, mostly, that the burrow filling of Palaeophycus did 
not pass through the animaľs intestines. 

The fossil trace consists of nearly cylindrical burrows produced by worms, up 
to 15 mm in diameter, that are straight or slightly curved. They are horizontál 
to subhorizontal or diagonál to the bedding plané in their courses. The courses 
and directions of the burrows are irregular, with crossings of the burrows 
(W. HÄNTZSCHEL 1977). In view of some confusion in the use of the generic 
name of this trace, I think that the generic name should better not be used for 
the time being. 

Planolites sp. 
Plate XXXVII, Figs 9, 10, 11; PI. XXXVIII, Figs 1—5; text-fig. 8, 9 

M a t e r i á l : 108 samples 
Desc r ip t i on : Burrows of tubular shape up to 12 mm wide (sample 
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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 
bedding within the rock. In this čase, the course of the initially cylindrical trace 
is somewhat compressed. Sample No 79/1 (Hýbe locality) displays a cylindrical 
trace of 9 x 5 mm size (the smaller dimension representing the vertical direc­
tion). Singularly, the cylindrical trace exhibits segmentation, as, for instance, at 
Liptovská Mara site (58) where 6 segments per 5 mm of the length could be 
distinguished for a part of the cylindrical trace. More likely, this seems to be a 
trace of the genus Gyrichnites WHITEAVES, 1883. Difficulties as to the terminol­
ogy of this trace háve already been reported (M. PLIČKA 1978). 

11 has been found for a great number of samples that the fossil trace of 
Planolites, appearing as a positive hyporelief at the lower surface of the sand­
stone, suddeníy turns upwards into the sandstone at a certain dištance. This fact 
could be noted for 11 samples (localities No 8, 44, 60, 69, 73, 75, 103, 146, 158, 
215). The Planolites trace in sample No 196/1 (Merník locality) is also of interest 
because it runs parallel to the lower bedding surface at about 0.5 cm dištance. 

Remark : When evaluating the origin of these cylindrical traces that tun­
nel through the sediments to considerable dištance and in all directions, we note 
a striking agreement with recent continental annelid worms šuch as Lumbricus 
terrestris which the marine annelid worms closely resemble by the manner of 
their locomotion (M. PLIČKA 1978). 

A conspicuous feature of the Planolites trace is its frequent winding upwards 
into the sediment, as has been mentioned above. This can be explained by 
supposing that the marine worm that moved on the clayey surface of the 
sea­bottom, producing there a trace of the negatíve epirelief type, was buried 
under suddeníy falling­in, rapidly depositing sandy materiál. The worm tried to 
work its way upwards from the plače where it had been buried (text­fig. 9A). At 
Hrabušice (140) and Jakubovany (174) localities, the depression produced by 
the worm trace was filled with coarse sandy materiál that was preserved and 
graded there during the depositional process (text­fig. 9B). The studies of Pla­
nolites traces from the area of the Outer Carpathian flysch supplied múch 
sedimentological information from the Godula Beds of the Silesian nappe 
(Cretaceous) at Staré Hamry­IA pilot borehole (M. PLIČKA 1978) and, 
therefore, I refer the reader to this paper. 

When compared to other fossil traces determined in the Inner Carpathian 
Paleogene, the Planolites trail is one of the most widely distributed fossil traces, 
múch like it is also in the Outer Carpathian flysch. It occurs in all of the facies 
of the Inner Carpathian Paleogene, including the basal clastic sediments, where 
Planolites trails were also found in very coarse sedimentary materiál. At Lip­
tovské Kiačany locality (203), for instance, a burrow of Planolites sp. 1 cm in 
diameter was determined in the relatively very coarse­grained sediment with 
grain sizes up to 5 mm. Where the worm had moved, the grains were impressed 
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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. 
A s s o c i a t i o n : 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 

D e s c r i p t i o n : 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 

M a t e r i á l : 4 samples 
Desc r ip t i on : 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. 

Occu r r ence : 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 animaľs effort to escape upwards after the sudden deposition of sandy materiál 
on the clayey surface of the sea bottom?). Localities: 60, 94, 103. 146, 215; B — the coarser fraction 
of the sandy sediment is frequently preserved in the initial positive hyporelief on the clayey surface 
of the sea bottom [e.g. Hrabušice (140) and Jakubovany (17) localities]; C — in coarse-grained 
sediments (BCS), the worm when tunnelling in the sediment pushes large fiat particles into the host 
rock forming thus a tubular gallery [e.g. Liptovské Kľačany locality (203) where the grains of the 
sediment were up to 5 mm in size or even larger at some poínts] Explanations: P — Planolites, v 
— bedding plané. 
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Ichnogenus Arenicolites SALTER, 1857 

Desc r ip t i on : 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 

Mate r i á l : 3 sandstone fragments 
Desc r ip t i on : 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. PLIČKA, 1984, Fig. 3 p. 186; PI. II). The depth of the 
U­shaped burrow could not be determined. 

Remark : The trace was found at Važec locality (89) in the mine dump at 
the bank below the highway west of the village. 

Sediment : Yellowish­grey, calcareous, fine­grained sandstone, flaggy in 
the upper part and over 30 cm thick. Fossil remains were found in the upper part 
of a large sandstone fragment. 

Assoc ia t i on : Dark remains of marine worms ("Body Fossil") Eulalites 
obscurus PLIČKA 1984 were found near the trace of Arenicolites sp. at Važec 

Fig. 10 — Gyrichnites gaspensis WHI­
TEAVES in the fine­ to médium ­grained 
calcareous sandstone at Jamník local­
ity (73), C, sample No 73/1. 
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locality (89) and the fossil trace of Calixichnium häntzscheli PLIČKA 1981 at 
Podolínec site (135). 

Orig in : The trace was certainly produced by a worm or worm­like ani­
mals. 

O c c u r r e n c e : ICP (Eocéne), in the vicinity of the BCS facies. Localities: 
Važec (89), Bajerov (186), and Podolínec (135). 

Ichnogenus Popradichnium PLIČKA, 1983 
Type specimen: Popradichnium erraticum PLIČKA 

R e m a r k : Straight or slightly bent minuté tubular traces on the lower 
bedding plané of the sandstone, 1.5 to 3 mm wide and 0.5 to 8 cm long {Po­
pradichnium erraticum PLIČKA, 1983) or 0.5 to 1 mm in width and 3 to 30 mm 
in length {Popradichnium minutum n. ichnosp., in press). 

Popradichnium erraticum PLIČKA, 1984 
Plate XXXIX, Figs 1, 2; Text­figs 11, 12 

M a t e r i á l : 53 specimens 
D e s c r i p t i o n : The lower bedding plané of the sandstone shows different­

ly oriented relatively short tubular traces, straight or slightly bent that superpose 
at the contact points like the fingers of the hand. The interruptions in the traces 
seem to be due to slightly ascending and descending traces during the sub­
horizontal movement of the animal. This is evidenced by the tapering of the 
trace (during its submersion or emersion). As has been shown by detailed 
studies, sharp locally occurring interruptions of the trace in its full width are due 
to a part of the tube of the trace peeling off the lower bedding plané of the 
sandstone when penetrating into the originál underlying clayey sediment. Loc­
ally the traces form dense clusters on the lower bedding plané of the sandstone, 
as is obvious, for instance, from sample 103/1 (Holotype PI. XXXIX, Figs 1, 
2; text­figure 12). 

R e m a r k : With its tubular shape, the fossil trace Popradichnium erraticum 
slightly resembles that of the genus Planolites NICHOLSON, 1873 (W. HÄNTZ­

SCHEL, 1975). In generál, the Popradichnium erraticum trace differs from that of 
the genus Planolites by its dimensions, by the course of the trace and by its 
occurrence in rocks where the trace is associated with the bedding plané. 
Commonly, the trace of the genus Planolites penetrates the rock in all directions 
and its dimensions vary from 6 to 9 mm. With its straight and relatively short 
course and mutual superposition the trace slightly resembles the fossil trace of 
the genus Fucusopsis PALIBIN in VASSOEVICH 1932 (W. HÄNTZSCHEL 1975, 
Fig. 37/5, p. W. 59,64). 

Sediment : Fine­grained calcareous sandstones of thin­shaly fissility and 
varying from 5 to 15 cm in thickness. 
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A s s o c i a t i o n : 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 PLIČKA on tabular sandstone fragments at Poprad locality (103), 
C. Samples: 1 — 103/6; 2 - - 103/5; 3 — 103/14; 4 — 103/2; 5 — 103-11; 6 — 103/35; 7 — 103/4; 
8 — 103/3; 9 — 103/31; P — Planolites. 
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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 i a t i on : 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. 

Origin : 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 
incompositum PLIČKA). They form a positive hyporelief and their width varies 
from 0.5 to 1 mm. 

Agrichnium incompositum PLIČKA, 1984 
Plate XXXIX, Fig. 3; Text­fig. 13 

Mate r i á l : 8 specimens 
Desc r ip t i on : Fine thread­sized tubular traces partly curved or almost 

straight are obvious on the sandstone undersurface. They are running in all 
directions and overlap one another at their contact points. During its horizontál 
movement on the clayey surface of the sea­bottom the animal was slightly 
emerging or submerging forming cylindrical traces tapered at their ends on the 
undersurface of the sadnstone. Numerous accumulations of traces are present 
at some places. 

R e m a r k : The newly found trace resembles Agrichnium fimbriatum (LUD­

WIG) in its form and size and differs from it by its disordered unoriented course 
on the undersurface of the sandstone, whereas Agrichnium fimbriatum (LUD­

WIG) is characterized by a subparallel course of its trace (H. PFEIFFER 1968, 
p. 671, PI. III, Figs 4, 5). 

Sediment : Green­grey, non­calcareous, fine­grained sandstone with Fe, 
Mn coating on the cleavage planes. The sandstone undersurface with the newly 
found traces is greyish in colour. 

Assoc i a t i on : Cumulusichnium incertum, Belorhaphe zickzack, Planolites 
sp. 

Orig in : Fine vermicular forms are likely to originate from sea worms 
moving on the surface of the muddy sea­bottom and slightly pressing into the 
floor. In places of larger accumulations of fine cylindrical forms remnants of 
extinct worms may also be present. 
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Fig. 13 — Agrichnium incompositum PLIČKA, schéma of the courses of the traces on sample No 74/1 
from Liptovský Ondrej locality (74), C (M. PLIČKA 1984, PI. LXXXIX, Fig. 2). 

Occur rence : ICP, C, CS (Eocéne). Liptovský Ondrej locality (74), 6km 
NE of Liptovský Mikuláš. Some of the traces described were also found in the 
Godula Beds (Cretaceous) in the Silesian nappe in Moravia (Outer Carpathian 
flysch). 

Ichnogenus Merostonúchnites PACKARD, 1900 
Type specimen: Merostomichnites beecheri PACKARD, 1900 (W. HÄNTZ­

SCHEL, 1975) 

Remark : The palaeozoic forms are probably attributable to euripterids, 
the Triassic forms possibly to phyllopods; the striding track of Merostomichnites 
and the burrowing trail of Isopodichnus may háve been produced by the samé 
animal (A. SEILACHER, 1961, p. 88). 

Occur rence : Cambrian — L. Triassic (Európe — Asia, N. America), 
Paleogene (Inner Carpathian Paleogene). 

Merostomichnites beecheri PACKARD, 1900 
Plate X L, Fig. I; Text­Fig. 14 

Mate r i á l : 1 specimen (positive, negatíve), 85/1 la, 85/1 lb 
Desc r ip t ion : Two parallel rows of circular bow­ or spindle shaped feet 
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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 i a t i on : Scolicia prisca, Ptanolites sp., Paleodictyon majus, Mega-

grapton tenue. 
Origin : 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 re s 

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 PLIČKA, 
Saportia SQUINABOL, Buthotrephis HALL, Chondrites STERNBERG, Thalassi-
noides EHRENBERG, and Godulaichnium PLIČKA. 

Ichnogenus Calixichnium PLIČKA, 1981 
Type specimen: Calixichnium häntzscheli PLIČKA 

Remark : Calicular bunch of closely spaced tubular trace fossils a few 
centrimetres long, with obtuse ends in upward and downward directions. This 
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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. 

Calixichnium häntzscheli PLIČKA, 1981 
Plate X L, Figs 2, 3; Text-fig. 15 

Mater iá l : 2 specimens 
Descr ip t ion : Holotype (No 22146, Moravian Museum in Brno) consist-

ing of ten tubes, closely packed to each other, a few cm long. The diameter of 
the cylinders tapering upwards to obtuse points ranges from 8 to 17 mm. A 
group of cylinders are arranged concentrically and run downward into the rock. 
The shape of the whole fossil is calicular. The trace fossil is 4 cm in diameter and 
is inclined at 25° to 30° to the upper bedding plané. 

Sediment: Greenish-grey, fine-grained calcareous sandstone, with fine-
coalified crushed plants in its top part. The sandstone is 38—45 cm thick and 
contains claystone balls of up to 15 cm size. A distinct hieroglyph can be seen 
at the lower surface of the bedding plané in the sandstone. 

Assoc ia t ion : Planolites sp., Taprhelminthopsis sp., locality No 135, and 
Thalassinoides sp., Planolites sp. locality No 79. 

Origin: This calicular trace was probably produced by marme worms or 
larvae of marine animals feeding on organic remains in the sediment. This can 
be illustrated by the amount of coalified substance at the calicular base toward 
which the obtuse cylindrical ends are arranged concentrically. 

Fig. 15 — Calixichnium häntzscheli 
PLIČKA on the upper bedding plané of 
the sandstone from Podolínec locality 
(135), SC, (M. PLIČKA, 1981, Pi. I, 
Fig. 1). 
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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 

Mate r i á l : 3 specimens 
Desc r ip t i on : 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. 

Origin: 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 
Osturňa(117). 

Ichnogenus Buthotrephis HALL, 1847 
Type specimen: Buthotrepsis palmata HALL 

Remark : "Stems subcylindric or compressed, branched; branches are 
numerous, divaricating, lead­like" (J. HALL, 1847, p. 8). It follows from this 
description and illustration of particular types that the stems are smooth. W. 
HÄNTZSCHEL (1960) regards Buthotrephis as synonymous with Chondrites. 
Branched cylindrical and subcylindrical types of similar shape háve often been 
described as Palaeophycus HALL. 

When comparing the specimen from the Inner Carpathian Paleogene at 
Liptovský Mikuláš site (69) with those studied by M. KSIAŽKIEWICZ (1977) in 
the Carpathian flysch in Poland, the specimen from Liptovský Mikuláš has been 
found to correspond closely to that from Krošcienko site, Szczawnica Beds (M. 
KSIAŽKIEWICZ, 1977, p. 74, Fig. 10 u). 

Buthotrephis sp. indet. 
Plate XL, Fig. 6 

Mate r i á l : 1 specimen (sample 69/57) 
Descr ip t ion : The trace is 2 to 2.5mm wide and branched. The branches 

protrude from the "stem" at various angles. Stem and branches are of about the 
samé width, straight, slightly bent. 

Sediment : Greenish­grey, fine­grained, fine­micaceous sandstone of tabu­
lar fissility. 

Assoc ia t ion : For instance, Paleodictyon minimum, P. strozzii, Helmint­
hoida miocenica, Gordia molassica, Planolites sp. 

Origin: The cylindrical shape of the stem and branches indicate post­
depositional origin. Probably large polychaete worms might háve produced 
these feeding burrows (M. KSIAŽKIEWICZ, 1977, p. 73—74). 

Occurrence : Claystone­sandstone facies of the Inner Carpathian Paleo­
gene Eocéne, brickworks at Liptovský Mikuláš (69). 
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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 animaľs behaviour 
controlled by the distribution of food in the sediment. 

Chondrites aequalis (Brongniart, 1828) 
Plate XL, Fig. 7 

M a t e r i á l : 1 specimen (sample 8/1) 
Desc r ip t ion : The bedding plané of the sandstone exhibits small bran­

ched burrows 0.7 to 1 mm in diameter. The main burrow up to 6 cm long 
diverges, at both sides, into shorter branches of only 1—2 cm length that run 
obliquely or almost perpendicularly to the main branch. The trace represents a 
negatíve epirelief, the burrows in the sandstone are free of filling materiál. 

Remark : In their náture, the burrows correspond to the specimen illu­
strated in Plate IV, Fig. 6 published in the book by M. KSIAŽKIEWICZ (1977). 

Sediment : Yellowish­grey, fine­grained, thin­shaly, fine micaceous, parti­
ally laminated sandstone. 

Assoc ia t ion : Popradichnium minutum, Planolites sp., Punctumichnium 
parvum n. sp. 

Origin : The náture of the trace fossil was convincingly proved first by R. 
RICHTER (1927, 1931), though earlier A. G. NATHORST (1881) and TH. FUCHS 
(1895) had rejected the former interpretation as algae; producer unknown, 
perhaps worms (W. HÄMTZSCHEL, 1975, p. W. 50). 

Occur rence : CS, ICP, Eocéne, Jaseňová locality (8). 

Ichnogenus Thalassinoid.es EHRENBERG, 1944 
Type specimen: Thalassinoides saxonicus (GEINITZ) 

Remark : Cylindrical burrows forming threedimensional branching sys­
tems consisting of horizontál networks connected to surface by more or less 
vertical shafts; burrows 1 to about 20cm in diameter (typically 10—15 mm); 
regularly branching, Y­shaped bifurcations, forming polygons in horizontál 
systems. Undoubtedly feeding and dwelling burrows of crustaceans, sometimes 
associated with actual remains of callianassids (W. HÄNTZSCHEL, 1975). Re­
cently, R. W. FREY and S. G. PEMBERTON (1985) háve reported fossil traces of 
Thalassinoides in compliance with their position in the sediment and the móde 
of branching (Text­fig. 17). 

153 

http://Thalassinoid.es


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 

Mate r i á l : 13 specimens 
Desc r 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. 

Origin: 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). 

Ichnogenus Godulaichnium PLIČKA, 1986 
Type specimen: Godulaichnium tenue PLIČKA 

Remark : A cylindrical, slightly flattened burrow of 1.5mm maximum 
width, with a centrally positioned longitudinal groove, branching at some 
points. The course of the trace is slightly curved, its length exceeds 12 cm. It was 
first found in the Godula Beds of the Silesian nappe and its generic name has 
been derived from these beds (M. PLIČKA, 1986). The trace is a positive hy­
porelief. By its appearance, the fossil trace slightly resembles that of the genus 
Subphyllochorda GÓTZINGER and BECKER, 1932, however, it markedly differs 
from the latter mainly by its size and the centrally located longitudinal groove. 

Godulaichnium tenue PLIČKA, 1986 
Plate XLI, Fig. 4; Text­fig. 19 

Mate r i á l : 5 specimens 
Desc r ip t ion : The lower bedding plané of the sandstone exhibits tub­

ular, slightly dorsoventral compressed traces 1 to 1.5 mm wide and at most 4 cm 
long. The traces are straight or slightly curved, with a longitudinal groove in the 
medián part. The course of the trace is slightly undulated with respect to the 
bedding plané and thins out in places. This waning­out is particularly obvious 
for the specimens from the godula Beds of the Silesian nappe (M. PLIČKA, 1986). 

Sediment : Greenish­grey, fine­grained, calcareous sandstone. 
Assoc ia t ion : Popradichnium minutum, n.sp., Planolites sp., Punctumich-

nium parvum n. sp., P. médium n. sp., Gordia molassica, Agrichnium incom-
positum, Belorhaphe zickzack, Cumulusichnium incertum, Eulalites obscurus. 

Origin: The fossil trace was probably produced by the activity of marine 
animals of small size creeping on the clayey surface of the sea­bottom. 

Occur rence : ICP, C, CS (Eocéne). Localities: Vitališovce (71), Liptov­
ský Ondrej (74), and Važec (88). 
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Fig. 19 — Godulaichnium tenue PLIČKA: I — Podbanské (83), C, 83/3; 2 — Vitališovce (71), CS, 
71/2; 3 Liptovský Ondrej (74), C, 74/20. 

IV. Rose t t ed s t r u c t u r e s 
Star-shaped traces occur either on the lower or the upper surface. A single 
ichnogenus from the Inner Carpathian Paleogene has been included into this 
group: Capodistria VlALOV. 

Ichnogenus Capodistria VIALOV, 1968 
Type specimen: Capodistria vettersi VlALOV, 1968 

Remark : The creation of this ichnogenus, with only one ichnospecies, is 
based on an incomplete specimen illustrated by H. VETTERS (1910). It is a 
stellate trace with a poorly delineated areola encircled by a few ribs variable in 
shape and size (M. KSIAŽKIEWICZ, 1977). 

Capodistria vettersi VlALOV, 1968 
Plate XLII. Fig. 1; Text-fig. 20 

Mate r i á l : 1 specimen (sample No 88/5) 
Desc r ip t i on : The centrál knob of 2mm size is encircled, at about 1 — 

4 mm dištance, by 9 ribs 1 to 1.5 mm wide, mostly elongated and pointed toward 
the centre. 

' V ^ 3 > ^ F i g - 2 0 Capodistria vettersi VIALOV: Važec locality (88), CS, 88/5. The trace 
occurs on the lower bedding plané of greenishgrey, fine-grained calcareous 
sandstone of tabular fissility. x 2. 
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Sediment : Greenish-grey, fine-grained, calcareous sandstone of tabular 
fissility and with convolute lamination. 

A s s o c i a t i o n : 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). 

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

V. Spre i t en s t ruc tu re s 

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) 

R e m a r k : 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. PLIČKA, 1951, 1968, 1970; G. R. 
STEVENS, 1968; O. GIROTTI, 1970). 

Zoophycos circinnatus (BRONGNIART) 
Plate XLII. Fig. 2 

M a t e r i á l : 2 specimens (sample No 218/1) 
D e s c r i p t i o n : Radiating structure forming a lefthand spiral 30cm in dia­

meter. The individual rays branch dichotomously and display distinct transver­
sal segmentation (11 segments per 1 cm of ray length). Sample No 218/1 displays 
two spiral tiers. About 15 cm apart, the fragment of another spiral structure can 
be seen on the sample. 
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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. HÄNTZSCHEĽS 
death, when his work was brought to a close by other research workers who 
added the photographs that I had sent to prof. HÄNTZSCHEL in 1970. For this 
reason, the latest finds of enormous forms that displayed spiral diameters up to 
1.4 m and occurred in the marine sediments of New Zealand from Cretaceous 
to Paleogene time (G. R. STEVENS, 1970; B. D. WEBBY, 1969) and in the 
Neogene (Tortonian) sediments of Italy (O. GIROTTI, 1970) háve been disregard­
ed. As has been stated by several U.S. scientists engaged in studies of Palaeo­
zoic sediments, the typical spiral form of the originál Zoophycos specimens from 
northern Italy exhibiting a singleaxis of the spiral (A. MASSALONGO 1851,1855; 
L. BARSANTI, 1902, S. VENZO, 1951, 1954) that are also abundant in the 
Carpathian flysch of Czechoslovakia (M. PLIČKA, 1968, 1970), substantially 
differs from other forms. The Zoophycos schéma exhibits two peaks. The 
schéma represents the actual fossil trace that was produced by the activity of 
marine worms. In its náture and form, the schéma approximates the fossil traces 
that resemble U­shaped burrows (e.g. C. K. CHAMBERLAIN, 1971, 1979; R. C. 
GUTSCHICK ­ ­ W. L. MOREMAN, 1967; CH. A. SANDBERG — R. C. GUT­

SCHICK, 1980). The schematic representation of these forms in themselves 
suggests that more likely forms evidencing relatively shallow­water environment 
may be involved (Rhizocorallium). 

Sediment : Greenish­grey, very fine­grained, calcareous, alterably mica­
ceous, thin­tabular sandstone with convolute lamination. 

Assoc i a t i on : Planolites sp. 
Occur rence : ICP (Paleogene), CS (Zuberec 218), BCS (Spišské 

Vlachy 172) (K. KALCHBRENNER 1873), (Lipany 181). Abundant in Cretaceous 
and Paleogene sediments within the Inner Carpathian flysch región (Czecho­
slovakia, Poland, Austria). 

VI. Wind ing s t ruc tu r e s 

The degree of winding is variable. Some types are almost straight and feebly 
curved, others assume a more sinuous but still irregular course or are loosely 
meandering. Some traces show combinations of different courses that may be 
rather complex at some points. Within the Inner Carpathian Paleogene, the 
following genera háve been assigned to this group: Aulichnites FENTON and 
FENTON, Scolicia DE QUATREFAGES, Subphyllochorda GÔTZINGER and BECK­
ER, Taprhelminthopsis SACCO. 

159 



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 

Mate r i á l : 4 samples 
Desc r ip t i on : 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 D E 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 

M a t e r i á l : 3 specimens 
D e s c r i p t i o n : 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 D E QUATREFAGES (la, lb, 2a) and Scolicia piana KSIAŽKIEWICZ (26, 3a 



medián lobe and the lateral fringes is nearly identical. Sample No 146/2 (Levoča 
locality) exhibits 6 segments per 1 cm length of the medián lobe, for instance. 
Sample No 85/8 (Dovalovo locality) shows 4 segments per 1 cm length of the 
medián lobe and the samé values for the lateral fringes (Text­figure). The medián 
lobe is commonly of cylindrical shape and 3 to 5 mm high. The trace irregularly 
meanders in its course and intersects at several points. 

Sediment : Yellowish­grey and greenish­grey, fine­grained, calcareous, 
fine­micaceous sandstone. 

Assoc ia t ion : Subphyllochorda laevis, Planolites sp., Punctumichnium par-
vum n. sp., Popradichnium erraticum, Taprhelminthopsis auricularis, Paleo-
dictyon majus. 

Origin: G. H. GÔTZINGER — BECKER (1932) ascribed the Scolicia traces 
to crawling gastropods, C. K. CHAMBERLAIN (1971), however, who noticed 
certain pits and lobes at the base of the burrow, presumed that this type of 
burrow might be made by a crustacean. It has also been assumed that the 
Scolicia trace was produced by crawling marine worms (Polychaetá). 

Occur rence : C, S. ICP (Eocéne), Levoča (146) and Dovalovo (85) lo­
calities. 

Scolicia piana KSIAŽKIEWICZ, 1970 
Plate XLII. Figs 5, 6; Text­Fig. 22 

Mate r i á l : 5 specimens 
Desc r ip t ion : Epichnial trilobate furrow. The width of the trace varies 

from 10 to 17 mm. The medián lobe is 5 to 12 mm wide, with distinct transversal 
segmentation, the lateral fringes are narrower, cylindrical, with transverse seg­
mentation only at a few points. The appearance of the trace changes at its 
termination, as can be seen from the drawings representing sample No 146/3 
(Text­fig. 22, 3a, 3b). In one instance, the medián lobe suddenly widens from 4 
to 10 mm and abruptly terminates with an obtuse apex (3b). The two cylindrical 
lateral fringes also show obtuse ends and are slightly longer than the medián 
lobe. 

Sediment : Yellowish­grey and greenish­grey, fine­grained, calcareous, 
fine­micaceous sandstone. 

Assoc ia t ion : Identical as with the species Scolicia prisca. 
Occur rence : C, S, ICP (Eocéne), Levoča (146) and Dovalovo (85) lo­

calities. 

Ichnogenus Subphyllocorda GÔTZINGER and BECKER, 1932 
Type specimen: Subphyllochorda granulata KSIAŽKIEWICZ., 1970 

Remark : The sculpture of the ventral side is quite different from that of 
Scolicia. The dorsal side is also unlike the Scolicia full burrow. The dorsal side 
of Subphyllochorda is seldom ťi be seen, as this trace is mostly developed as a 
hypichnial full burrow form w?ll welded with the sóle. If the Subphyllochorda 
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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 

M a t e r i á l : 2 samples 
D e s c r i p t i o n : 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 i a t i on : Planolites sp., Punctumichnium parvum, Megagrapton 
tenue, Paleodictyon minimum, P. minutissimum, Saportia striata, Gordia molass­
ica, Helminthoida miocenica, Popradichnium minutum, Liptovichnium dubium. 

Origin: 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 čase of a meandering trace, to use only the 
generic name for this fossil trace that expresses the meandering shape of 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; Text-ťigs 23, 24 

Mate r i á l : 65 specimens 
Desc r ip t ion : The specimens from the Eocéne beds of the Inner Car-

pathian Paleogene are 4 to 17 mm, most frequently about 10 mm wide. A sample 
can include larger or smaller forms, as, for instance, sample No 76/9 from 
Jakubovany site (76), text-fig. 23/ 1, 9. At this locality, it has been found that 
some beds exhibit only forms of small size varying from 5 to 7 mm. The traces 
commonly intersect and pass one above the other (see text-fig. 23/1, 3, 8, 9). 

At some points of its course, the trace of Taprhelminthopsis auricularis 
displays distinguishing features several of which are shown in text-fig. 23 where, 
for instance, the bordering protruding lobes of the trace are reduced to two 
cylinders only 2.5 to 3 mm wide and to another thin cylinder only 1 to 1.5 mm 
wide, locally with indications of transverse segmentation (sample No 44/2, 
Vitanová locality). Another interesting fact is the swelling of the bordering 
ridges in the trace on Fig. 23/7 (sample No 140/1, Hrabušice locality). The 
bordering ridges widen from 1.5 mm to 5 mm, abruptly narrowing at a dištance 
of 4cm. In this čase, the animal could háve worked down its burrow into the 
sediment (increase in ridge width) and thereupon it could suddenly háve turned 
upwards (sample 44/2). The termination of this trace is also of interest. The 
cylindrical borders of the trace diverge at its termination in some cases and cease 
to run in parallel (Text-figs 23/5, 10). Indications of traces within short sections 
are another characteristic feature observed for samples No 44/2 (Vitanová 
locality) and No 158/5 (Olšavica locality), Fig. 23/6. Normál courses of Taprhel­
minthopsis auricularis traces are obvious from the photographs of Plate XLIII, 
Figs 3—7. 

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

Assoc ia t ion : Planolites sp., Popradichnium erraticum, P. minutum, Pun­
ctumichnium parvum n.sp., P. médium n.sp., Belorhaphe zickzack, Gordia molas­
sica, G. marina, Paleodictyon intermedium, P. minimum, P. majus, P. minutissi­
mum, Merostomichnites beecheri, Scolicia prisca, S. piana, Subphyllochorda 
laevis, Eulalites obscurus, Megagrapton tenue, Spirophycus minimus n.sp., Cal­
ixichnium häntzscheli. 

Fig. 23 — Taprhelminthopsis auricularis SACCO: 1 — Jakubovany (76), C, 76/6; 2 — Vitanová (44), 
C, 44/2; 3 - Dovalovo (85), C, 85/6; 4 — Ostružná (118), CS, 118/1; 5 — Habovka (32), S, 32/11; 
6 — Olšavica (158), S, 158/5; 7 — Hrabušice (140), C, 140/1; 8 — Ostružná (118), CS, 118/2; 9 
— Jakubovany (76), C, 76/18; 10 — Olšavica (158), S, 158/6. 
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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. 
Occu r r ence : 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. PIEŇKOWSKI, 1977). 

Taprhelminthopsis maendriformis n. ichnosp. 
Plate XLIV, Fig. 3; Text-fig. 25 

Synonym: Taprhelminthoida convoluta KSIAŽKIEWICZ, 1977, p. 168—169, 
PI. 22, Fig. 1, PI. 23, Fig. 5) 

Taprhelminthoida piana KSIAŽKIEWICZ, 1970) (M. KSIAŽKIEWICZ, 1977, 
p. 169, PI. 22, Figs 2, 3). 

Holo type: Sample No 173/2, Moravian Museum, Brno 
Type loca l i ty : Nová Ľubovňa 
Type level: Claystone development, Inner Carpathian Paleogene, Eocéne. 
D e n o m i n a t i o n : In compliance with the meandering course of the trace. 
M a t e r i á l : 1 specimen (sample No 173/2, holotype). 
Desc r ip t i on : Meandriform bent trace of Taprhelminthopsis, 9mm wide; 

the individual meanders are about 7 cm deep. At some points the meanders 
approach each other to a dištance of 6 mm only. The bordering cylinders are 1.5 
to 2 mm wide. The specimens found in Poland (M. KSIAŽKIEWICZ, 1977, PI. 22, 
Figs 2—3, and PI. 23, Fig. 5) also display meander depths of 6—7 cm. 

Remark : The reason why the animal producing the Taprhelminthopsis 
trace moved in meanders on the sea-bottom may háve been the animaľs effort 
to gain as múch food as possible as is the čase, for instance, for the fossil trace 
of the genus Helminthoida SCHAFHÄUTL, 1851. This may háve been due to 
quality alterations in the sediment and its richness in food required by the 
animal. This could be evidenced, for instance, if studying a layer comprising the 
meandering trace of Taprhelminthopsis that, in this instance, should cover the 
whole surface of the layer. If the food was accumulated locally on the surface 
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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. 

Sed iment : Greenish-grey, fine-grained, calcareous sandstone of thin-
tabular fissility. 

Occu r r ence : C ICP (Eocéne), Nová Ľubovňa locality (173). 

Fig. 25 — Taprhelminthopsis maeandriformis n. ichnosp., Nová Ľubovňa (173), C, 173/2 (holotype). 

VII. Spi ra l s t r u c t u r e s 

This group of fossil traces forming spiral trails as positive hyporeliefs on the 
lower bedding plané includes a single fossil trace within the Inner Carpathian 
Paleogene: Spirophycus minimus n. ichnosp.. 

Ichnogenus Spirophycus HÄNTZSCHEL, 1962 
Type specimen: Spirophycus bicornis (HEER) 

Remark : Thick traces spirally coiled at one or both ends are included 
here. 

Spirophycus minimus n. ichnosp. 
Plate XLIV, Fig. 2; Text-fig. 26 

H o l o t y p e : Sample No 69/36, Moravian Museum, Brno. 
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Type loca l i ty : Liptovský Mikuláš, brickworks (69) 
Type level: CS, ICP, Eocéne. 
D e n o m i n a t i o n : In compliance with its small size, from the Latin "par-

vus" = small. 
Ma te r i á l : A sample with three specimens. 
Diagnos i s : 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 i a t i on : Paleodictyon minutissimum, P. strozzii, P. intermedium, 
Planolites sp., Taprhelminthopsis auricularis, Megagrapton tenue. 

Origin : 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. M e a n d e r i n g s t r u c t u r e s 

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. 

Mate r i á l : 10 specimens 
Desc r ip t i on : 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. 

Origin: 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 

Mate r i á l : 1 specimen (115/1) 
Desc r 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 

Mate r i á l : 6 specimens 
Desc r 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. 

Origin: 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 

Mate r i á l : 2 specimens (69/4, 69/13) 
Desc r 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 m e a n d e r i n g s t r u c t u r e s 

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 

Mate r i á l : 14 specimens 
Desc r ip t i on : 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. 

Origin: 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 

M a t e r i á l : 1 specimen 
Desc r ip t ion : The trace slightly difiers from that of Belorhaphe zickzack. 
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Fig, 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. 
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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 i a t i on : 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 

Ma te r i á l : 1 specimen 
Desc r ip t i on : 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 i a t i on : Paleodictyon intermedium, P. minimum, Taprhelminthopsis 
auricularis, Popradichnium minutum, Gordia sp., Planolites sp., Punctumichnium 
parvum ichnogen n., sp. n., Helminthoida miocenica. 

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

Protopaleodictyon submontanum AZPEITIA, 1933 

Ma te r i á 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 i a t i on : 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. N e t w o r k s 

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 

Mate r i á l : 1 specimen (69/59) 
Desc r ip t i on : 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 i a t i on : The trace of Saportia striata was found in close vicinity to 
the fossil trace of Paleodictyon strozzii. 

Origin: 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. 

Ma te r i á l : 6 specimens 
Desc r ip t i on : 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 i a t i on : 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 

M a t e r i á l : 18 specimens 
Desc r ip t i on : 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. 

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

Assoc i a t i on : 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 

M a t e r i á l : 5 specimens 
Desc r ip t i on : 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 i a t i on : 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 

Mate r i á l : 1 specimen 
Desc r ip t i on : In sample No 98/6 (Važec), the network is relatively ir-

regular, it is hexagonal only in one čase (only a small area of the network on the 
sample). The riblets are for the most part 1.4 to 1.6 mm wide, some slightly 
thinner, while some attain 2 mm. They are relatively high, about 1 mm, and the 
network has a marked reliéf. 

Fig. 32 — Paleodictyon majus MENEGHINI: 1 — Dovalovo (85), C, 85/2; 2 — Paleodictyon regulare 
SACCO: Važec (89), CS facies close to the BCS facies, 89/6. 
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Sediment : Greenish-grey, fine-grained, calcareous lamellar sandstone. 
Assoc i a t i on : 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 

Mate r i á l : 1 specimen 
Desc r 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.. 

Occur rence : C, ICP (Eocéne), Dovalovo locality (85). 

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

Diagnos i s : 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 

Mate r i á l : 3 specimens 
Desc r 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. 

Origin: 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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Occur rence : 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 

Mate r i á l : 5 specimens 
Desc r 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 fossils 

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 PLIČK.A. 

Genus Eulalites PLICKA, 1984 
Type specimen: Eulalites obscurus PLICKA, 1984 

Eulalites obscurus PLICKA, 1984 
Plate XLVIU, Figs 3, 5; Text-fig. 34 

Mate r i á l : 3 sandstone fragments (sample No 89/1—3) 
Descr ip t ion : Distinct dark worm-like shapes, up to 8cm long, (with 

breaks within their extent in čase a specimen is partly covered with a sandstone 
film), appear irregularly on the upper surface of a sandstone layer. The width 
of the shape is up to 1.5 mm. The spread of the substance along the lateral 

Fig. 34 Eulalites obscurus PLICKA: Važec (89), CS facies close to the BSC ľacies (M. PLICKA, 1984 
Fíg. 2. p. 185). 
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margins of the body is about 0.25 mm. By its shape the spread substance 
resembles limbs of a worm similar to the Recent marine worm Eulalia viridis 
(Polychaeta, Errantia, Phyllodocidae — see fig. on PI. 67 in R. RIEDL, 1963). 

Remark : A similar appearance — dark substance of the organic remains 
contrasting with the host rock —'■ is characteristic of the find described by K. E. 
CASTER and H. K. BROOKS (1956) (W. HÄNTZSCHEL 1975, W. 149, Fig. 91/3). 
We can quote from their description: "...fringed ribbon reduced to car-
bonaceous film, with longitudinal lines" (W. HÄNTZSCHEL 1975, W. 149). 

Sediment : Yellowish-grey, calcareous, fine-grained sandstone, partly 
flaggy and over 30 cm thick. Fossil remains found in the upper part of a large 
sandstone fragment. 

Assoc ia t i on : Arenicolites sp., Paleodictyon regulare, P. intermedium, 
Megagrapton tenue, Spirophycus minimus n. sp. 

Origin: Remains of marine worms probably belonging to the group 
Polychaeta, Errantia. The worms were of small size with a maximum length of 
8 cm. 

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

Genus Carpatia PLICKA, 1986 
Type specimen: Carpatia tubiformis PLICKA, 1986 

Carpatia tubiformis PLICKA, 1986 
Plate XLVIII, Fig. 4; Text-fig. 35 

Mate r i á l : 4 samples 
Desc r ip t i on : The lower bedding plané of the sandstone shows irregular-

ly dispersed, relatively short, straight or slightly curved fragmental forms differ-
ing from the host rock and somewhat lighter in colour. Mostly they are about 
2 mm wide, their thickness (height) is only a few tenths of millimetres. Their 
surfaces are smooth lacking transversal striation, the rims form longitudinal 
ridges at some points. These bordering longitudinal ridges remind the flattened 
string of a marine animal. Dedailed studies of these forms háve revealed indica-

Fig. 35 — Carpatia tubiformis PUČKA: Važec (90), 
BCS, 90/1. x 2. 
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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 Soláň serieš of strata of the Magura nappe. 

Origin: Probably remains of the tubes of marine worms {Polychaeta, 
Sedentaria). 

Occur rence : BCS, ICP (Eocéne), Važec locality (90), and sandstones of 
the Soláň serieš of strata of the Magura nappe (Paleocene), Stará Hute locality 
(see M. PLICKA, 1986. 

Conc lus ion 

The studies of fossil traces made within the Inner Carpathian Paleogene in 
Slovakia supply information both on the distribution of fossil traces in the 
mentioned región and the generic and species frequency. They also provide new 
dáta on the bathymetric conditions of the former sedimentary basin in this 
región as far as ichnofacies are concerned (A. SEILACHER, 1955, 1963, 1967, 
etc). It could be stated in the course of the studies already that the Inner 
Carpathian Paleogene región in Slovakia proved to be well suited for investiga­
tions of fossil traces. The región is not affected by complex nappe structure; the 
geological structure and the lithofacies are relatively clearly perceptible on the 
surface. This enables the lithological development of the beds and the individual 
ichnofacies to be correlated. However, it is true that, on the scale of the generál 
geological map, the delimitation of lithofacies is not quite exact and in accor­
dance with the latest investigations (R. MARSCHALKO 1966, 1968, P. GROSS 
1971, 1979, P. GROSS — E. KÓHLER et al. 1980) does not fully comply with 
reality. For this reason and for the sake of accuracy, the lithological develop­
ment of the beds was also examined at the localities during our studies of fossil 
traces (see Fig. 4 and Fig. 5). 

Recently, a new lithostratigraphic division of the Inner Carpathian Paleogene 
has been elaborated (P. GROSS — E. KÓHLER — O. SAMUEL, 1984). I quote it 
in the paper in order to allow its comparison with the individual sheets of the 
generál map to be made. Four lithostratigraphic units háve been determined: 1) 
the Borové Formation composed of mostly coarse­clastic materiál, 2) the Huty 
Formation consisting mostly of claystones, 3) the Zuberec Formation represent­
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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-
ted by the Pučov conglomerates present in various stratigraphic levels of the 
above formations. 

The most numerous generic representation of trace fossils (24 genera) has 
been found in the claystone facies of the Inner Carpathian Paleogene. The 
claystone­sandstone facies ranges at the second plače (19 genera) followed by 
basal clastic sediments (16 genera), the sandstone facies (7 genera), the sand­
stone­claystone facies (2 genera) and by the Šambroň Beds. It should be noted, 
however, that the basal clastic sediments include fossil traces occurring also in 
close proximity, but in the finer­grained sediments immediately overlying them 
(question concerns sandstone fragments assigned to the claystone facies). In this 
čase, only 9 genera of trace fossils could be derived from the coarse sedimentary 
materiál, whereas the number of genera occurring in the claystone facies would 
increase from 24 to 31. 

When proceeding, in our evaluation of fossil traces, from the south margin 
of the Inner Carpathian Paleogene, i.e. from the zóne of the basal clastic 
sediments, to the north we can find there, in accordance with our knowledge on 
ichnofossils, traces of Thalassinoides sp. an Arenicolites sp. that evidence shal­
lowwater environments. Calixichnium häntzscheli occurring in association with 
the above two traces in the basal clastic sediments can point to marginal 
shallow­water environment aslo in the area of Podolinec (135) ENE of the High 
Tatra Mountains, particularly since the fossil trace of Arenicolites has been 
found next to the mentioned new­determined trace. From the viewpoint of the 
surface geology of the región, the Podolinec site is situated about 4 km southeast 
of the basement that comes out to the day in a narrow ribbon there. 

In contrast to the "Zoophycos facies" in the sense of A. SEILACHER (1954, 
1957, etc), in accordance with whom the presence of Zoophycos is indicative of 
deeper sedimentary environment, within the Inner Carpathian Paleogene 
Zoophycos was found in the sandstones of the basal clastic sediments (shallow­
water environment) at Spišské Vlachy locality (172) and in the sandstones of the 
Šambroň Beds (Lipany locality— 181). The third find of Zoophycos comes from 
the claystone­sandstone facies west of Zuberec locality (218). On the other hand, 
fossil traces corresponding to deeper sedimentary environment, šuch as Paleo­
dictyon and Godulaichnium, appear in close proximity to the basal clastic sedi­
ments. 

When comparing the results of fossil trace studies within the Inner Car­
pathian Paleogene in Slovakia to those of the latest sedimentological investiga­
tions made in this región (R. MARSCHALKO, 1981), the basal clastic sediments 
háve been found to represent, in compliance with the sedimentological results, 
a shallow­water transgressive formation situated úpon the older basement. 
Traces of Thalassinoides sp. and Arenicolites sp. evidencing this fact háve been 
determined. However, the discovery of Zoophycos in the sandstones near the 
railway station of the village of Spišské Vlachy (also a marginal facies) is 
inconsistent with this fact. This was discussed earlier. The question concerns the 
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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 
Upland, the Levoča Hills, and the Kapušany­Vranov nad Toplou zóne are 
relatively poor in fossil traces. The number and species of fossil traces decrease 
with the increasing coarseness of the sediments, and only the trace of Planolites 
species has been preserved ultimately. 

As to the presence or absence of fossil traces in the sediments (if taking into 
account the high degree of exploration), some areas appear to be rather poor in 
fossil traces. This is the čase, for instance, in the area surrounding Pribiš 
(19, 20, 21) and northeast of the town of Dolný Kubín, where the Eocéne beds 
are developed as claystones and sandstones, or northeast of Levoča with sand­
stone development of the beds. No fossil traces were found in the claystone and 
claystone­sandstone facies of the Eocéne beds in the Spišská Magura area south 
and southwest of Haligovce, even though a several kilometres long section 
perpendicular to the beds was explored in detail. The samé is true for the 
sandstone and conglomeratic facies of the Žipov — Radačov zóne SW of Prešov. 

Studies of the map of the distribution of fossil traces háve shown that, at the 
south margin of the Inner Carpathian Paleogene in the vicinity of the basal 
clastic sediments with prevailing claystone and claystone­sandstone develop­
ment of the beds, (the Ružomberok­Východná­Poprad area), the number of 
localities comprising fossil traces is high and that the genenc representation of 
the latter covers a wide range. On the other hand, localities that follow the zóne 
of basal clastic sediments bour ling the Mesozoic formations and the crystalline 
complex of the High Tatra Mountains and the Mesozoic formations southeast 
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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. Č. TOMEK CSc. Geofyzika, Brno). In this čase, the basal clastic 
sediments of Slovakia are the only marginal basinal facies of the whole Car­
pathian flysch that has been exposed at the surface. For this reason, fossil traces 
of Thalassinoides sp. and Arenicolites sp. háve not yet been found in the western 
or eastern areas of the Outer Carpathian flysch in Czechoslovakia during the 
field work conducted since 1960 (M. PLICKA, 1968; A. NEMCOVA, 1973). The 
samé was the čase in the vast región of the flysch zóne in Poland where more 
than 3000 specimens of trace fossils were evaluated (M. KSIAŽKIEWICZ, 1977). 
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M. Plička 
Fosílni stopy ve vnitrokarpatském paleogénu na Slovensku 
Resumé 
Pri geologických pracech, které jsem provádél v oblasti karpatského flyše v Československu, jsem 
začal od r. 1960 vénovat pozornost i fosilním stopám a fosilním zbytkúm organizmu. Vzorky byly 
príležitostné sbirány a študovaný. Nékteré nové nálezy byly již publikovaný (M. PLICKA 1968. 1970, 
1974, 1981, 1982, 1984a, 1984b, 1984c). Od roku 1976 byly zahájený príležitostné studíe fosilnich 
stop i v oblasti vnitrokarpatského paleogénu na Slovensku. Štúdium bylo provedeno a dokončeno 
v r. 1985 práve v této oblasti a to z toho dúvodu, že oblast vnitrokarpatského paleogénu je 
geologicky jednodušší než území vnékarpatského flyše, které je tektonicky velmi silné postiženo. 
Systematičtéji jsem práce provádél od r. 1978 a to v rámci prací Ústŕedniho ústavu geologického. 
Praha, pobočka, Brno, v roce 1981—1982 i v rámci práci Geologického ústavu Dionýza Štúra, 
Bratislava. 

Vzorky ze študované oblasti jsou uložené ve sbirkách Moravského múzea v Brne. Celkem bylo 
navštíveno 218 lokalít a nasbiráno asi 500 vzorku fosilnich stop. Do mapy (Fig. 2, Fig. 3) jsou 
zakreslené i lokality, na nichž fosílni stopy nebyly zjišténé. Je to proto, že na nékterých lokalitách 
byly prohlédnuty značné rozsáhlé úseky buď ve smeru vertikálním (napr. lokalita Pribiš/19) (nebo 
ve smeru vrstev (napr. lokalita Malatiná). Podobné tomu bylo i jinde ve študované oblasti. 
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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. PIEŇKOWSKI (1977), kteŕí 
v uvedeném prostom študovali v poslední dobé také fosilní stopy. Pro názornost litologického 
vývoje vrstev na jednotlivých lokalitách byly sestaveny litologické profily vrstev buď na základe 
podrobného popisu vrstev na lokalite nebo byla provedena schematická rekonstrukce profilu die 
celkové charakteristiky vývoje vrstev (Fig. 4, Fig. 5). 

Aby bylo usnadnéno v rúzných oblastech karpatského flyše štúdium fosilnich stop (jejich 
vzájemná korelace, návaznost jednotlivých oblastí a pod.), pŕidružuji se členení fosilnich stop die 
M. KSIAŽKIEWICZE (1977), který zpracoval rozsáhlou oblast karpatského flyše na území Polska. 
Jmenovaný autor rovnéž veľmi podrobné rozvedl ve všeobecné časti své práce údaje, týkající se 
napríklad vztahu fosilnich stop k litologii, hloubce sedimentačního prostredí, jejich pozice ve vrstve 
a podobné. Neuvádim zde proto znova tyto údaje a odkazuji na jeho práci. Rovnéž u jednotlivých 
fosilnich stop neuvádim (jen vyjímečne) jejich výskyty na území Polska nebo u nás v oblasti 
vnékarpatského flyše. Údaje by enormne narústaly. 

V seznamu fosilnich stop pro úplnost uvádím i dva problematické fosilní zbytky ("Body 
Fossils"). V oblasti vnitrokarpatského paleogénu byl zjištén na tŕech lokalitách také Zoophycos sp.. 
Uvádím jej pro úplnost také v seznamu fosilnich stop, i když mám na jeho púvod odlišný názor (M. 
PLICKA 1968, 1969, 1970, 1974; W. HÄNTZSCHEL 1975). 

Pri studiu fosilnich stop v oblasti vnitrokarpatského paleogénu jsem úzce naväzoval na geologic­
ké práce Dr. P. GROSSA CSC, který zvlášté z. část území podrobné geologicky zmapoval. Upozornil 
mne rovnéž na lokality s bohatým výskytem fosilnich stop, což mne práci velmi usnadnilo. Za tuto 
pomoc a zajem o moji práci mu úprimné dékuji. Dékuji také Dr. T. K. KORÁBOVÍ CSC za upozornení 
na výskyt Zoophycos u obce Lipany a Dr. J. NEMCOKOVI CSC a Dr. T. ĎURKOVICOVI CSC (rovnéž 
GÚDŠ Bratislava) a Dr. R. MARSCHALKOVI DrSc (SAV Bratislava) za rady a odbornou pomoc 
v oblasti vnitrokarpatského paleogénu. 

Jak ukázalo štúdium fosilnich stop v oblasti vnitrokarpatského paleogénu na Slovensku, druho­
vé jsou nejpočetnéji zastoupené fosilní stopy v jilovcovém vývoji (24 druhú). Na druhém místé je 
jilovcovo­pískovcový vývoj (19 druhú), následují bazálni klasické sedimeny (16 druhú), pak pískov­
cový vývoj (7 druhú), pískovcovo­jilovcový vývoj (2 druhy) a nakonec šambronské vrstvy. Je ovšem 
nutné pŕipoménout, že v prípade bazálnich klastických sedimentu jsou do nich zahrnutý i fosilní 
stopy, vyskytující se síce v jejich tesné blízkosti, ale v jemnejších sedimentech v jejich tésném nadloží 
(jedná se totiž o úlomky pískovcú, náležejících vývoji jílovcovému). V tom prípade by pak z hrubého 
sedimentačního materiálu pocházelo jen 9 druhú fosilnich stop, v jilovcovém vývoji by se počet 
druhú zvýšil ze 24 na 31 druhú. 

Když vycházíme pri hodnocení fosilnich stop od j . okraje vnitrokarpatského paleogénu smérem 
k severu, t. j . od pruhu bazálnich klastických sedimentu, v souladu s dosavadními poznatky 
o ichnofaciích nacházíme v nich stopu Thalassinoides sp. a Arenicolites sp., dokládající mélkovodní 
prostredí. Fosilní stopa Calixichnium häntzscheli, vyskytující se v asociaci s uvedenými dvéma 
stopami pak múze být dokladem okrajového mélkovodního prostredí i v prostom Podolínce (135), 
vsv. od Vysokých Tater, zvlášté když v tesné blízkosti jmenované, nové zjišténé fosilní stopy (M. 
PLICKA 1981) byla zjišténa i fosílni stopa Arenicolites sp. Z hlediska povrchové geologické stavby 
území, je lokalita Podolinec totiž vzdálená asi 4 k jv. smérem od podloží, které tam vystupuje 
v úzkém pruhu na povrch. 

V rozpom se "Zoophycos facies" ve smyslu A. SEILECHERA (1954, 1957 a další práce), kdy 
pŕitomnost Zoophycos dokladá hlubší sedimentačni prostŕeCí, v oblasti vnitrokarpatského paleogé­
nu byl Zoophycos zjištén v pískovcích bazálnich klastických sedimentu (mélkovodní prostredí) na 
lokalite Spišské Vlachy (172) a v pískovcích šambronských vrstev — lokalita Lipany (181). Tretí 
nález Zoophycos pochází z jílovcovo — pískovcového vývoje z. od lokality Zuberec (218). Naproti 
tomu zase v tesné blízkosti bazálnich klastických sedimentu se objevuji fosilní stopy, odpovídajíci 
hlubšímu sedimentačnímu prostredí, jako je Paleodictyon a Godulaichnium. 

Pri srovnání výsledku studia fosilnich stop v oblasti vnitrokarpatského paleogénu na Slovensku 
a nejnovejších sedimentologických výzkumú v této oblasti (R. MARSCHALKO, 1981) zjišťujeme, že 
v souladu se sedimentologickými poznatky predstavuj! bazálni klastické sedimenty mélkovodní 
transgresivní útvar na starším podloží. Byly zjišténé fosilní stopy Thalassinoides sp. a Arenicolites 
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sp., dokládajíci tuto skutečnost. Naproti tomu však zjišténi Zoophycos napríklad v pískovcích 
u nádraží v obci Spišské Vlachy (rovnéž okrajová facie) je v rozporu s touto skutečností. O tom však 
již bylo diskutováno dŕíve. Jedná se o rozpor v pojímání významu "Zoophycos facies". Jílovcový 
vývoj paleogenních vrstev, který se z této bazálni transgresivní facie pozvolna vyvíjí, jak uvádí 
R. MARSCHALKO (1981), v její tesné blízkosti (nadloží) obsahoval naopak zase fosílni stopy, které 
jsou uvádéné z hlubšího sedimentačního prostredí (napríklad Paleodictyon sp.). Flyšové litofacie 
Šarišské vrchoviny. Levočských vrchu a pásma Kapušany — Vranov nad Topľou jsou na fosílni 
stopy pomerné chudé. S pŕibývánim hrubosti zrna v sedimentech ubývá totiž počtu i druhú fosilnich 
stop, z nichž se posléze uchováva jediné stopa Planolites sp. 

Z hlediska prítomnosti nebo naopak neprítomnosti fosilnich stop v sedimentech (bereme­li 
v tomto smeru v úvahu značnou prozkoumanost vrstev), se jeví nékteré oblasti na fosilní stopy velmi 
chudé. Tak je tomu napríklad v okoli Pribiše (19, 20, 21) a sv. od mesta Dolný Kubín, kde jsou 
eocenní vrstvy ve vývoji jílovcovo — piskovcovém a jilovcovém, nebo sv. od Levoče, kde je 
pískovcový vývoj vrstev. Rovnéž v jilovcovém a jílovcovo­pískovcovém vývoji eocennich vrstev ve 
Spišské Magure j . a jz. od obce Haligovce jsou paleogenní vrstvy bez fosilnich stop, pŕesto, že byl 
dobre prohlédnut úsek kolmo na vrstvy v délce nékolika kilometru. Stejné je tomu i v piskovcovém 
vývoji žipovsko­radačovského pásma jz. od Prešova. 

Pri celkovém pohledu na mapu rozšírení fosilnich stop je nápadné, že pri j . okraji prostom 
vnitrokarpatského paleogénu v blízkosti bazálnich klastických sedimentu, kde prevláda jílovcový 
a jilovcovo­pískovcový vývoj vrstev (prostor Ružomberok — Východná Poprad) je počet lokalít 
s fosilnimi stopami značný a jejich druhové zastoupeni má velký rozsah. Naproti tomu lokality, 
sledující pruh bazálnich klastických sedimentu, lemující mezozoikum a krystalinikum Vysokých 
Tater a mezozoikum jv. od mesta Dolný Kubín, jsou téméŕ bez fosilnich stop (jílovcový vývoj, 
prostor mezi obcemi Malatiná Vitanová — Ždiar). Pŕesto, že v s. a j . oblasti pri pruhu bazálnich 
klastických sedimentu se jedná litologicky o stejni vývoje paleogénu, bude pŕitomnost nebo nepŕí­
tomnost fosilnich stop v sedimentech podmínéna jinými vlivy (prokysličení, chemizmus, proudéni 
a pod.). Jak se ukázalo na lokalite v obci Pribiš, kde byl prohlédnut vrstevni sled o mocnosti pŕes 
70 metru, byly v celém úseku profilu zaznačený hojné proudové stopy, fosilní stopy však zjištény 
nebyly. Na rozvoj organizmu na moŕském dné múze mít zrejmé vliv i tento činitel. i když nemusí 
být rozhodujíci. 

Pri srovnání rozvoje fosilnich stop ve vrstvách vnitrokarpatského paleogénu, vnékarpatského 
flyše na území Československa (v současné dobé fosilní stopy z této oblasti zpracovávám) a území 
Polska (M. KSIAŽKIEWICZ, 1977) docházíme k velmi závažnému poznatku. V oblasti vnitrokarpat­
ského paleogénu jako jediné nacházíme okrajovou flyšovou facii s typickými fosilnimi stopami 
mélkovodniho prostredí, tj. Thalassinoides sp. a Arenicolites sp.. Kromé toho nové zjištčná fosilní 
stopa Catixichnium häntzscheli, jak se prozatim ukazuje, múze být dalším členem spektra této 
ichnofacie. Pro srovnání: fosilní stopy Thalassinoides jsem zjistil i v sedimentech Mulussa Formati­. 
on (vápnité dolomity, svrchni trias) a Digma Formation (vápence až slinovce, kŕída, tesné podloží 
bazálnich paleogenních slepencú formace Ummer Radhuma) v západní časti Ga*arské deprese 
v Iraku, kde je prokazatelné mélkovodni prostredí (M. PLICKA, 1980). V prípade výskytu Thalassi­
noides sp. v tésném podloží bazálnich paleogenních slepencú v Iraku se jedná o určitou analógii 
s výskyty téchto stop ve vnitrokarpatském paleogénu v Československu. 

Závérem je treba uvést, že se nakonec ukázalo, že jediné tato oblast byla vhodná pro zahájení 
studia tohoto druhu na vétším územím celku. Bylo zde totiž možné vycházet od okrajové mélkovod­
ní facie bazálnich sedimentu. Význam téchto bazálnich sedimentu se v současné dobé ješté zvyšuje 
a to proto, že na základe nejnovéjšich geofyzikálních hlubinných seismických méŕení pŕes celé 
karpatské flyšové pásmo ztrácí z genetického hlediska význam členení na vné­ a vnitrokarpatské 
flyšové pásmo (die ústního sdélení RNDr. Č. TOMKA CSC, Geofyzika n. p. Brno). V tom prípade 
jsou bazálni klastické sedimenty na Slovensku jedinou okrajovou facii pánve celého karpatského 
flyše, odkrytou na povrchu. Proto nebyly dosud zjištény fosilni stopy Thalassinoides sp. a Arenicoli­
tes sp. ani v západní ani ve východni oblasti vnékarpatského flyše na území naši republiky béhem 
výzkumú od r. 1960 (M. PLICKA, 1968; A. NEMCOVA, 1973). Stejné tak tomu bylo i v rozsáhlé oblasti 
flyšového pásma na polském území, kde bylo hodnoceno pŕes 3000 vzorku fosilnich stop (M. 
KSIAŽKIEWICZ, 1977). 
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Vysvetlivky k ob rázkúm 

Obr. 1 Vymezení oblasti studia fosilnich stop ve vnitrokarpatském paleogénu na Slovensku. 
Obr. 2 Fosílni stopy ve vnitrokarpatském paleogénu na Slovensku (Československo). Schematická 
mapa sestavena na podklade geologických generálek listú: M-34-XX Trstená (Z. ROTH, 1960), 
M-34-XXVI Banská Bystrica (M. MAHEĽ, 1964), M-34-XXVII Vysoké Tatry (O. FUSÁN, 1964), 
M-34-XXI Spišská Stará Ves (A. MATEJKA, 1960) a M-34-XXVIII Košice, M-34-XXII Zborov (A. 
MATEJKA, 1964). 

Obr. 3 Vysvetlivky: 1 — neogén. Vnitrokarpatský paleogén: 2 — piskovcové souvrstvi (pískovec v 
absolútni pŕevaze nad jílovci); 3 — prechodné piskovcové souvrstvi (pískovce v pŕevaze nad jilovci); 
4 — slepencové a piskovcové vrstvy žipovsko-radačovského pásma; 5 —jílovcové souvrstvi severní 
a jižní facie (jilovce v pŕevaze nad pískovci); 6 — vrstvy menilitového typu (jílovce, pískovce, vzácne 
rohovce); 7 — šambronské vrstvy (pískovce, jílovce s vložkami slepencú a brekcii); 8 — jílovco-
pískovcové souvrstvi (jilovce v pŕevaze nebo v rovnováze s pískovci); 9 — bazálni karbonátové 
souvrstvi (slepence, brekcie, pískovce, podradné písčité vápence); 10 — bazálni souvrstvi — neváp-
nitý vývoj (slepence, pískovce). 11 — Vnékarpatský flyš — magurská skupina pŕikrovú. 12 — 
Krystalinikum, mezozoikum centrálnich Karpát a obalové serie; 13 — zlomy; 14 — lokalita bez 
fosilnich stop; 15 — lokalita s fosilnimi stopami; 16 — území, v némž študovali fosilní stopy R. 
Roniewicz a G. Pienkowski (1977); 17 — statní hranice. Políčka, označená písmenem t (jv. od 
Levoče) jsou výskyty travertínu. 

Obr. 4 Litologické profily študovaných lokalít — jilovcovo-pískovcový vývoj (CS). 
Obr. 5 Litologické profily študovaných lokalit — jílovcový (C), pískovcový (S), pískovcovo — 
jílovcový vývoj (SC) a bazálni klastické sedimenty (BCS). 
Obr. 4 a obr. 5 Vysvetlivky: 1 —jílovce; 2 — pískovec jemne až stredné zrnitý; 3 — pískovec stredné 
až hrubé zrnitý; 4 — pískovec velmi hrubozrnný až drobné slepencový; 5 — slepenec; 6 — pískovec 
s nerovnostmi na spodní vrstevní ploše; 7 — tabulkovitá délitelnost ve svrchní časti pískovce; 8 
— jilovec, vykliňujíci v pískovci; 9 — pískovec, vykliňující v jilovci; 10 — konvolutní zvrstvení; 11 

jílovcové závalky v pískovci; 12 — zuhelnatélé rostlinné zbytky v pískovci; 13 — fosilní stopa 
Calixichnium häntzscheli pri svrchni vrstevní ploše pískovce; 14— +75 m mocnosti — obdobný 
litologický vývoj; 15 — číslo lokality nad kolónkou s výskytem fosilnich stop, litologický profil die 
podrobného popisu vrstev na lokalite; 16 — číslo lokality s výskytem fosilnich stop, schéma profilu, 
rekonstrukce die pisemné celkové litologické charakteristiky odkryvu; 17 — číslo lokality nad 
kolónkou bez prítomnosti fosilnich stop; T — Taprhelminthopsis, Pa — Paleodictyon; H — Helmint-
hoida; G — Gordia; S — Scolicia; P — Planolites; C — Calixichnium; Ch — Chondrites; Th — 
Thalassinoides; TF — vymezení časti litologického profilu s výskytem fosilnich stop. 
Obr. 6 Schematický nákres nové fosilní stopy Punctumichnium n. ichnogen. Punctumichnium par-
vum n. ichnosp. Pohled na svrchní (A) a spodní A,) vrstevní plochu; pŕíčný rez vrstvou: 2Aa — 
svrchní vrstevní plocha, 2Ab spodní vrstevní plocha. Punctumichnium médium n. ichnosp. Pohled 
na svrchni (B) a spodní B,) vrstevní plochu; pŕičný rez vrstvou: 2Ba — svrchni vrstevní plocha, 2Bb 
— spodní vrstevní plocha. 

Obr. 7 Litpovichnium dubťum n. ichnogen. n. ichnosp., lokalita Liptovský Mikuláš, jílovco-pískov-
cový vývoj vnitrokarpatského paleogénu (eocén). Jednotlivé vzorky z této lokality: a,b — 69/24, c 
- 69/47, d — 69/29, e — 69/47, f, h — 69/3, g — 69/58 x 1,7. 
Obr. 8 Planolites sp. obr. 1—12: 1 — Bzenov (192) CS, 192/1; 2 — Poprad (103), C, 103/25; 3 
- Reľov (205), C, 205/1; 4 — Liptovský Mikuláš (69), CS, 69/32; 5 — dtto, 69/37; 6 — dtto, 69/32; 
7 — dtto, 69/6; 8 — dtto, 69/27; 9 — dtto, 69/38; 10 — Olšavica (158), S. 158/5; 11 — Liptovský 
Mikuláš (69), CS, 69/44; 12 — Važec (90), BCS, 90/1. 
Obr. 9 Schematické nákresy poznatku o fosilní stope Planolites sp. ve vztahu k sedimentu. A — 
stopa Planolites sp. často jako pozitívni hyporelief se náhle prohýbá do nadloží (snaha o únik 
smérem vzhúru po náhlém pŕinosu pisčitého materiálu na jílovitý povrch morského dna?). Lokality: 
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60, 94, 103, 146, 215; B — v púvodnim pozitivním hyporeliefu na jílovitém povrchu morského dna 
se často zadržuje hrubší frakce písčitého sedimentu (napr. lokalita Hrabušice (140) a Jakubovany 
(17); C — v hrubozrnných sedimentech (BCS) červ pri pronikání sedimentem vtlačí vétši ploché 
častice do okolni horniny a vytváŕi tak trubicovitou chodbu (napf. lokalita Liptovské Klačany 
(203), kde zrna sedimentu dosahovala prúméru až 5 mm, prípadné místy i více). Vysvetlivky: P 
— Planolites, v — vrstevní plocha. 
Obr. 10 Gyricknites gaspensis WHITEAVES V jemné až stredné zrnitém vápnitém pískovci na lokalite 
Jamnik (73), C, vzorek č. 73/1. 
Obr. 11 Popradichnium erraiicum PLIČKA na úlomcich tabulkovitých pískovcú na lokalite Poprad 
(103), C. Jednotlivé vzorky: 1 — 103/6; 2 — 103/5; 3 — 103/14;4 — 103/2; 5 — 103/11;6— 103/35; 
7 — 103/4; 8 — 103/3; 9 — 103/31; P — Planolites. 
Obr. 12 Popradichnium erraticum PLIČKA, lokalita Poprad (103), C, holotyp, vzorek č. YA 1475 
(M. PLIČKA, 1983, PI. I). P — Planolites. 

Fíg. 13 Agrichnium incompositum PLIČKA, schéma prúbéhu stop dle vzorku č. 74/1 z lokality 
Liptovský Ondrej (74), C (M. PLIČKA 1984, PI. LXXXIX, fig. 2). 
Obr. 14 Merostomichnites beecheri PACKARD, spodní vrstevní plocha tabulkovitého pískovce se 
stopou na lokalite Dovalovo (85), C, 85/11. 
Obr. 15 Calixichnium häntzscheli PLIČKA pri svrchní vrstevní ploše pískovce na lokalite Podolinec 
(135), SC (M. PLIČKA 1981, PI. I, fig. 1). 

Obr. 16 Saportia striata (SQUINABOL), Liptovský Mikuláš (69), CS. 1 — 69/59, 2 — 69/60. 
Obr. 17 Rozdíly v uspoŕádání štruktúry doupéte Thalassinoides A, trojrozmerná stopa, nejčastéji se 
vétvící ve tvaru T: T. paradoxicus. B, v podstate plošný systém chodeb, vétvící se ve tvaru Y: T. 
suevicus(R. W. FREY—S. G. PEMBERTON, 1985, p. 89, Fig. 23). 

Obr. 18 Thalassinoides sp.: 1 — Hýbe (79), BCS, 79/19; 2 — 79/21; 3 — 79/20; 4 — 79/15; 
5 — 79/32; 6 — 79/16; 7 — 79/10; 8 — 79/5. 
Fig. 19 Godulaichnium tenue PLIČKA: 1 — Podbanské (83), C, 83/3; 2 — Vitališovce (71), CS, 71/2; 
3 — Liptovský Ondrej (74), C, 74/20. 
Obr. 20 Capodistria vettersi VIALOV: Lokalita Važec (88), CS, 88/5. Stopa je na spodní vrstevní ploše 
zelenavéšedého, jemnozrnného, vápnitého pískovce, tabulkovité délitelného. x 2. 
Obr. 21 Aulichnites parkensis FENTON and FENTON: 1 — Važec (88), CS vývoj v tesné blízkosti 
vývoje BCS (88/6); 2 — Važec (89), CS vývoj v tesné blízkosti vývoje BCS (88/6); 2 — Važec (89), 
CS vývoj v tesné blízkosti vývoje BCS, 89/14. 
Obr. 22 Scoliciaprisca DE QUATREFAGES (la, lb, 2a) a Scolicia piana KSIAZKIEWICZ (26, 3a—d). 
Obr. 23 Taprhelminthopsis auricularis SACCO: 1 — Jakubovany (76), C, 76/6; 2 — Vitanová (44), C, 
44/2; 3 — Dovalovo (85) C, 85/6; 4 — Ostružná (118), CS, 118/1; 5 — Habovka (32), S, 32/11; 
6 — Olšavica (158), S, 158/5; 7 — Hrabušice (140), C, 140/1; 8 — Ostružná (118), CS, 118/2; 
9 — Jakubovany (76), C, 76/18; 10 — Olšavica (158), S, 158/6. 
Obr. 24 Taprhelminthopsis auricularis SACCO: 1 — Hýbe (79), CS vývoj v blízkosti vývoje BCS; 
2 — Jakubovany (76), C, 76/4. 
Obr. 25 Taprhelminthopsis maeandriformis n. ichnosp., Nová Ľubovňa (173), C, 173/2 (holotype). 
Obr. 26 Spirophycus minimus n. ichnosp.: Liptovský Mikuláš (69), CS, 69/36. 
Obr. 27 Gordia molassica (HEER, 1865): Bachledová (115), C, 115/3. 
Obr. 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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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 PLIČKA: Važec (89), CS v tesné blízkosti vývoje BCS (M. PLIČKA, 1984, 
fig. 2, p. 185). 
Obr. 35 Carpatia tubiformis PLIČKA: Važec (90), BCS, 90/1. x 2. 

Exp lana t ions of pla tes XXXVII—XLVIII 
(Photo VI. Skala) 

Plate XXXVII 
1 Punctumichnium médium n. ichnogen., n. sp., Liptovská Mara (58), CS, 58/12. 
2 Liptovichnium dubium n. ichnogen., n. sp., Liptovský Mikuláš, brick-factory (69), CS, 69/47, 

x 1. 
3 Liptovichnium dubium n. ichnogen., n. sp., Liptovský Mikuláš, brick-factory (69), CS, 69/3, x 1. 
4 Liptovichnium dubium n. ichnogen., n. sp., Liptovský Mikuláš, brick-factory (69), CS, 69/29, 

x 1. 
5 Liptovichnium dubium n. ichnogen., n. sp., Liptovský Mikuláš, brick-factory (69), CS, 69/3, x 1. 
6 Liptovichnium dubium n. ichnogen., n. sp., Liptovský Mikuláš, brick-factory (69), CS, 69/24 

(holotype), x 0,6. 
7 Punctuichnium parvum n. ichnogen., n. sp., Hrabušice (140), C, 140/1. 
8 Cumulusichnium incertum PLIČKA, Liptovský Ondrej (74), C, 74/9. 
9 Planolites sp., Hýbe (80), BCS, x 0,5. 

10 Planolites sp., Liptovské Kľačany (203), BCS, 203/2. 
11 Planolites sp., Liptovské Kľačany (203), BSC, 203/1, x 0,5. 

Plate XXXVIII 
1 Planolites Sp., Zuberec (218), CS, 218/2, x 0,5. 
2 Planolites sp., Dovalovo (78), C, 78/1. 
3 Planolites sp., Olšavica (158), S, 158/5, x 0,5. 
4 Planolites sp., Liptovská Mara (58), CS, 58/6, x 0,8. 
5 Planolites sp., Važec, BCS, 90/1. 
6 Gyrichnites sp., Myslina (198), CS, 198/1. 
7 Gyrichnites sp., Podbanské (83), C, 83/1. 

Plate XXXIX 
1 Popradichnium erraticum PLIČKA, Poprad (103), C, 103/1 (holotype). 
2 Popradichnium erraticum PLIČKA, Poprad (103), C, 103/2. 
3 Agrichnium incompositum PLIČKA, Liptovský Ondrej (74), C, 74/3. 
4 Popradichnium minutum PLIČKA, Liptovská Mara (58), CS, 58/23. 
5 Popradichnium minutum PLIČKA, Dovalovo, (82), C, 82/12, x 0,6. 
6 Arenicolites sp., Važec (89), BCS. 
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Plate XL 
1 Merostomichnium beetheri PACKARD, Dovalovo (85), C, 85/11 b. 
2 Calixichnium häntzscheli PLIČKA, Podolínec (135), SC, 22146, Moravian Museum in Brno, 

Holotype, x 0,7. 
3 Calixichnium häntzscheli PLIČKA, Podolínec (135), SC, 22146, Moravian Museum in Brno, 

Holotype x 0,5. 
4 Saportia striata (SQUINABOL), Liptovský Mikuláš, brick-factory (69), CS, 69/60, x 0,5. 
5 Saportia striata (SQUINABOL), Paleodictyon strozzii MENEGHINI, Liptovský Mikuláš, 

brick-factory (69), CS, 69/59, x 0,7. 
6 Buthotrephis sp. indet., Liptovský Mikuláš, brick-factory (69), CS, 69/57. 
7 Chondrites aequalis (BRONGNIART), Jaseňová (8), CS, 8/1. 

Plate XLI 
1 Thalassinoides sp., Hýbe (79), BCS, 79/20. 
2 Thalassinoides sp., Hýbe (79), BCS, 79/16. 
3 Thalassinoides sp., Hýbe (79), BCS, 79/22. 
4 Godulaichnium tenue PLIČKA, Važec (88), CS, near BCS, 88/3. 
5 Thalassinoides sp. Hýbe (79), BCS, 79/10, x 0,8. 
6 Saportia striata (SQUINABOL), Osturňa (117), CS, 117/1. 

Plate XLII 
1 Capodistria vettersi VIALOV, Važec (88), CS, near BCS, 88/5. 
2 Zoophycos circinnatus (BRONGNIART), Zuberec (218), CS, 218/1. 
3 Aulichnites parkensis FENTON and FENTON, Važec (88), BCS, 88/6. 
4 Scolicia prisca DE QUATREFAGES, Dovalovo (85), C, 85/13. 
5 Scolicia piana KSIAŽKIEWICZ, Dovalovo (85), C, 85/3, x 0,8. 
6 Scolicia piana KSIAŽKIEWICZ, Dovalovo, (85), C, 85/8. 

Plate XLHI 
1 Scolicia prisca D E QUATREFAGES, Levoča (146), S, 146/2. 
2 Scolicia prisca D E QUATREFAGES, Dovalovo, C, 85/12, x 0,4. 
3 Taprhelminthopsis auricularis SACCO, Habovka (32), S, 32/11, x 0,5. 
4 Taprhelminthopsis auricularis SACCO, Jakubovany (76), C, 76/20, x 0,5. 
5 Taprhelminthopsis auricularis SACCO, Vitanová (44), C, 44/2, x 0,6. 
6 Taprhelminthopsis auricularis SACCO, Liptovská Mara, (58), CS, 58/14. 
7 Taprhelminthopsis auricularis SACCO, Jakubovany (76), C, 76/6, x 0,6. 
8 Subphyllochorda laevis KSIAŽKIEWICZ, Liptovský Mikuláš, brick-factory (69), C, 69/2. 

Plate XLIV 
1 Gordia molassica (HEER), Liptovský Mikuláš, brick-factory (69), C, 69/1. 
2 Spirophycus minimus n. ichnosp., Liptovský Mikuláš, (69), C, 69/36, x 1. 
3 Taprhelminthopsis maeandriformis n. ichnosp., Nová Ľubovňa (173), C, 173/2. 
4 Taprhelminthopsis auricularis SACCO, Jakubovany, C, 76/12, x 0,4. 
5 Gordia molassica (HEER), Liptovský Mikuláš, brick-factory (69), C, 69/19, x 1. 
6 Subphyllochorda laevis KSIAŽKIEWICZ, Dolný Kubín (4), CS, 4/1. 
7 Gordia molassica (HEER), Liptovská Mara (58), CS, 58/10, x 0,5. 

Plate XLV 
1 Helminthoida crassa SCHAFHÄUTL, Liptovský Mikuláš, brick-factory (69), C, 69/13. 
2 Helminthoida crassa SCHAFHÄUTL, Liptovský Mikuláš, brick-factory (69), C, 69/4. 
3 Belorhaphe zickzack (HEER), Liptovská Mara (58), CS, 58/3. 
4 Helminthoida miocenica SACCO, Jakubovany (76), C, 76/10, x 0,6. 
5 Belorhophe zickzack (HEER), Liptovský Ondrej (74), C, 74/28. 
6 Taprhelminthopsis auricularis SACCO, Habovka (32), S, 32/3. 
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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 PLIČKA, Važec (89), CS, near BCS. 
4 Carpatia tubiformis PLIČKA, Habovka (32), S, 32/4. 
5 Eulalites obscurus PLIČKA, Važec (89), CS, near BCS. 
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