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Milos Rakus

Cephalopod Fauna of the Lias and Lower Dogger from
Olistoliths of the Rata Unit of the Magura Flysch
(Locality Lukovetek)

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

Abstract. Ammonite fauna of the Lias and Lower Dogger from the locality Lukovecek is
described in this work. The Jurassic occurrence is here linked to the Magura Flysch, to its marginal
part of the Raca partial unit. The Jurassic sediments occur as olistoliths in the lower Solafi 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 (MGh.), Juraphyllites cf. libertus (GEM.) and Cenoceras striatum
(Sow.). This assemblage corresponds to the Lower Domerian, zone 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 (S1MPSON) and
D. (0.) cf. semicelatum (Simp.). These species correspond to the zone Tenuicostatus.

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.), Oedania? ex gr. falcifera BUCKM., Reynesella? 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.

Introduction

In the Flysch belt 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
Hostynske vrchy Mts., 1250 m ENE of the middle of the village Lukoveéek, in
the wood work Kiiby. It is an abandoned flooded quarry.

RNDr. M. Rakis, CSC., Geologicky tstav Dionyza Stara, Mlynska dolina 1, 817 04 Bratislava.
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According to J. Reinelt’s data (in A. RZEHAK 1904), in the middle of the 19th
century, pelosiderite concretions (Brauneisensteingkugel) were mined in it and
they were shipped to Vitkovice for processing. After flooding 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 date from this period.

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

Lukovecek

Gottwaldoy
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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 material 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 Lukoveéek. 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 Hostynske vrchy Mts.
(written communication of Dr. V. PESL), the Jurassic occurrence is linked to the
Magura flysch, to its marginal part of the Raca partial unit. It occurs in the
lower part of the lower Solan beds, in the vicinity of the axis of the emerging and
widening Ondiejov 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 plane, was found in the immediate vicinity
of it. A. RZEHAK (1904) was of this opinion — he linked the Jurassic occurrence
near Lukovecek 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
Lukovecek only as intercalations in the flysch. Because of these aspects we
regard the Jurassic occurrence in the locality Lukovecek as an olistolith that is
a synsedimentary part of the Upper Cretaceous sedimentation of the Solan
Formation.

The below-described material 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 material belongs to original
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 material contains 16 different
species that belong to 7 families. Stratigraphic range of the described fauna is
from the Domerian to Aalenian.

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

In the end it is my pleasant duty to thank Dr. J. UHROVA from the Moravian
Museum for lending me the paleontological material from the locality Luko-
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vecek. I am obliged to Dr. V. PESL for providing me with foundations to the
historical-geological part on the Jurassic from Lukovecek. Next I thank Dr. A.
KULLMANOVA for helping me in microfacial evaluation of the thin section
material.

Description of the material

The ammonite material 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 have 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), thick-walled 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 margins'. A
thin section was made from a rock core of the species Juraphyllites cf. libertus
(GEM.) that we assign to the Domerian.

" 2. dark-gray 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 material.

3. Dark-gray organodetritic limestones have, from the microfacial view-
point, a psammite texture. 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 filling 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).

! Small pelocarbonate pellets occur sporadically.
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Systematic part

Nautiloidea AGassiz, 1847
Nautilidae DE BLAIVILLE, 1825
Cenoceras HYATT, 1884

Cenoceras striatum (J. SOWERBY, 1817)
PL 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

Material: an incomplete rock core with a partly preserved calcified and
pyritized shell

Dimensions: inv. No D H E 0]
13 35.0 20.0 24.5 3.0

Remarks: The first description of a nautilid form comes from A. RZE-
HAK (1904, p. 111), who does not identify it exactly but states that it is close to
the species C. striatum (SOW.). The specimen pictured in pl. 1, fig. 3 represents
a juvenile stage that in its whorl cross-section (text. fig. 1), suture line
(text. fig. 2) as well as in its typical reticular texture of the shell surface corres-
ponds well with the description and illustration of G. GEYER (1886, p- 213, pl. 1,
fig. 1a, b), J. P1A (1915, p. 51, pl. 8, fig. 14a, b) and KUMMEL (1956, pl. 3).

Stratigraphic 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 (REYNES, 1868)
PL I, fig. 1, text. fig. 3, 4

Material: 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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Dimensions: No. of D H E O
sample
1 20.7 12.6 9.6 3.2

Description: 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.

5 mm

U 0

Fig. 3

O iy T Fig. 2



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/U,
(S,) are nearly parallel with the plane of symmetry. Folioles are widely leafy-
spatulate and relatively deeply cut (text. fig. 4).

Remarks: As our specimen is an immature individual, a doubtless specif-
ic assignation has not been feasible. In the whorl cross-section and suture line,
our specimen corresponds well with the species Phylloceras hebertinum (REY-
NES, 1868). The latter, however, resembles much 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 medium
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 plane of symmetry (P. REYNES, 1868,
pl. 2, fig. 3), while in the genus Ph. meneghinii it is oblique to the plane of
symmetry (G. G. GEMMELLARO, 1874, pl. 2, fig. 15).

Stratigraphic range: In the classical area (Aveyron and Lozére) the
species Ph. hebertinum is known in the Domerian, zone 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 zone jamesoni to zone spinatum. In the locality Lukovecek, this
species occurs in association with Amaltheus cf. bifurcus.

Geographic distribution: The species has a large distribution in the
western part of the Tethyd province, where it occurs in many localities (see B.
GEcCzy, 1967, p. 13).

O
v
3
3

Fig. 4
13



Partschiceras Fucini, 1923

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

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

Dimensions: No. of D H E (0]
sample
14 62.0 30.7 12.0 9.0

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

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

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

Stratigraphic range: it is considerable and according to F. WIEDEN-
MAYER (1977, p. 17) is from the Lotharingian (raricostatum zone) to Lower
Toarcian (tenuicostatum zone). In the locality Lukovecek it is most probably the
Domerian.

Geographic distribution: It is a typical Mediterranean element that
has a large distribution in the Tethyd area.

Juraphyllitidae ARKELL, 1950
Juraphyllites MULLER, 1939

Juraphyllites cf. libertus (GEMMELLARO, 1884)
PL 1. Fig. 2

Material: an incomplete and immature individual with a preserved cal-
cified shell

Dimensions: No. of D H E O
sample
2 22.5 10.8 T2 4.0

Description: 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 about 45° 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.)

Stratigraphic range: acccording to the latest studies of F. WIEDER-
MAYER (1977, p. 36) this species occurs from the Lotharingian (oxynotum zone)
up to Lower Toarcian (falciferum zone). In our case we regard it as Domerian.

Geographic distribution: this species is wide-spread predominantly
in the Mediterranean area where it occurs in numerous localities.

Lytoceratidae NEUMAYER, 1875

Lytoceras sp.

Material: a highly corroded incomplete rock core of light-gray fine-
grained (? biomicritic) limestone.

Remarks: 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. _

Stratigraphic position: as the fossilization limestone is identical with
that fossilizing Dactyliocerases, we regard our specimen as Lower Toarcian.

Amaltheidae HyATT, 1867
Amaltheus DE MONTFORT, 1808

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

Material: two partly preserved pyritized cores (two incomplete whorls).

Description: 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.
The 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 forming chevrons. Sometimes we observe bifurcations of ribs, the place
of bifurcation being stressed by an inconspicuous “protuberance”. The suture
line was not preserved.

Remarks: 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 place of bifurcation suggest that
the specimens from Lukovecek could be assigned to A. bifurcus.

Our specimen, as it could have 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 place of bifurcation.

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

Stratigraphic range: In the region of NW Europe, the species bifur-
cus is situated in the Lower Domerian, zone Amaltheus stokesi (HOWARTH,
1958). The same position in the Tethyd region is supposed by J. DOMMERGUES
et al. (1983). In the region of the West Carpathians this species has not been
known so-far.

Geographic distribution: the species is wide-spread predominantly
in NW Europe. Frequency of its occurrences decreases substantially towards the
S and SE and in northern margins of the Tethys it is rather rare.

Pleuroceras HyATT, 1867

Pleuroceras solare (PHILLIPS, 1829)
PL I fig. 8, PL IL, fig. 1, text. fig. 5, 6

1904 Amaltheus costatus REIN. var. nudus QU — A. RzeHaK p. 111, fig. |

1958 Pleuroceras solare (PHILLIPS). — M. K. HOWARTH, p. 28—30, pl. 5, fig. 17, text. fig.
15—17 (cum syn.).

1961 Pleuroceras solare (PHILLIPS). — DH. TINTANT et al. p. 150, pl. 1, fig. §.

1971 Pleuroceras solare (PHILLIPS). — D. PATRULIUS et E. Popa, p. 134, pl. 2, fig. 3.

1976 Pleuroceras solare ((PHILLIPS).— R. SCHLEGELMILCH, p. 73, pl. 36, fig. 2

1980 Pleuroceras solare (PHILLIPS) solare. — F. WIEDENMAYER, p. 53, pl. 3, fig. 8—13.

1981 Pleuroceras solare (PHILLIPS). — E. PoPA, p. 234, pl. 9, fig. 5, 6.

Material: three more or less complete specimens with a partly preserved
calcified shell
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Dimensions: inv. No D H E (0]

8 10.2 5.0 3.6 3.2
5 19.0 1.2 — 6.3
7 31.0 11.0 — 11.0

Description: early ontogenetic stages (up to overall diameter of
3—4 mm) have 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).

Medium sized individuals (diameter of about 30 mm) have 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.

rSmm

5 mm

ro
3

Fig. 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/U,.
Remarks: In his morphology M. K. HOWARTH (1958) depicts and des-
cribes a number of subspecies and transitory forms to the typical species. A
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reliable distinguishing of the subspecies and varieties is impossible without a rich
and well preserved material. The species Pleuroceras apyreum (S. BUCKMAN,
1911) differs from ours mainly in well developed ribs whose diameter attains
25—30 mm. Young individuals Pleuroceras hawskerense (YOUNG et BIRD, 1828)
resemble our species but can be distinguished from it by small, but conspicuous
protuberances in the place where the sides pass into the ventre.

Stratigraphic range: Upper Domerian, spinatum zone, subzone apy-
reum.

Geographic distribution: The species is wide-spread in NW Europe
and in northern margins of the Tethyd Province (Alps, Carpathians, Caucasus)

Pleuroceras spinatum (BRUGUIERE, 1789)
PL L fig. 5, 6. text. fig. 7. 8

1958 Pleuroceras spinatum (BRUGUIERE). M. K. HOWARTH, p. 36—39, pl. 7, fig. 2—S5, text.
fig. 14—17 (cum syn.) :

1961 Pleuroceras spinatum (BRUGUIERE). — H. TINTANT et al., p. 153, pl. 1, fig. 9.

1961 Pleuroceras spinatum (BRUGUIERE). — W. T. DEAN et al. pl. 71, fig. 1

1964 Pleuroceras cf. spinatum (BRUGUIERE, 1789) M. RAKUs, p. 132, pl. 2, fig. 2

1966 Pleuroceras spinatum BRUGUIERE — K. S. NouTsuBIDZE, p. 85, pl. 18, fig. 7—11, pl. 25,
fig. 22-23.

1971 Pleuroceras spinatum (BRUGUIERE) — D. PATRULIUS et Popa, p. 134, pl. 2, fig. 4

1976 Pleuroceras spinatum (BRUGUIERE, 1789), — R. SCHLEGELMILCH, p. 73, pl. 36, fig. 3

1980 Pleuroceras cf. spinatum (BRUGUIERE) spinatum — F. WIEDENMAYER, p. 54, pl. 4, fig. 9—12

1981 Pleuroceras spinatum (BRUGUIERE) — E. Popa, p. 234

Material: three uncompletely calcified rock cores

Dimensions: inv. No. D H E 0]
10 12.8 7.2 1.5 6.0
9 20.4 8.0 — 7.4

Description: the cross-section of ontogenetically young whorls is kid-
ney-shaped (text. fig. 7). The cross-section of medium growth stages is subs-
quare. The ventral part of the whorl is flat to moderately pressed in the
median-keel 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 place 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 cross-section, a lesser number of ribs and
presence of protuberances on the ribs it can be easily distinguished from P/
solare (PHILIPS).
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Stratigraphic range: Upper Domerian, where it represents a guide-
fossil of the spinatum zone.

Geographic distribution: it belongs among common species in NW
Europe. The frequency of its occurrences decreases towards the S and SE and
in northern parts of the Tethyd province it is a rare species.

S mm

gt

ro

Smm

Fig. 8

« Fig. 7

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

Dactylioceras (Orthodactylites) cf. athleticum (SIMPSON, 1855)
PL 11, fig. 2, 4

Material: two partly deformed rock cores of fine-grained biomicritic
light-gray limestone.

Description: young ontogenetic stages (diameter up to 30 mm) 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 plane of symmetry. In this growth stage, the
ribs are less prorsiradiate, but are sharp and bifurcate in the place 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 place of
bifurcation.

Remarks: reliable measurements and taxonomic assignation could not
have been carried out because of a relatively strong deformation. The character
of the primary ribs and the conspicuous angle of the last preserved whorl suggest
close relations to Dactylioceras (Orthodactylites) athleticum (SIMPSON, 1855),
fide holotype depicted by S. S. BUCKMAN 1912, pl. 51 a)

Stratigraphic 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, zone with D. tenuicostatum (J. WIEDEN-
MAYER 1980, p. 138).

Geographic distribution: The species is relatively rare. It was origin-
ally described in England (Yorkshire). Occurrences in NW Europe are known.
In the region of the West Carpathians it has not been known so-far, the locality
Lukovecek is its first occurrence here.

Dactylioceras (Orthodactylites) cf. Semicelatum (SIMPSON, 1843)
PL III, fig. 1, 2

Material: two rather damaged and deformad rock cores of gray fine-
-grained biomicritic limestone.

Description: An incomplete specimen of an 85 mm diameter has (acc-
ording to reconstruction) a highly oval cross-section of the whorls with
moderately arched sides. The whorl surface is covered with dense prorsiradiate
simple-angular or bifurcating rather sharp ribs. The suture line was not preser-
ved.

Remarks: In the type and density of ribs, the specimens from Lukovecek
resemble most the species D. (Orthodactylites) semicelatum (SIMPSON) as it was
depicted by S. S. BUCKMAN 1911, pl. 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 much wider
than in the sense of BUCKMAN (1911) and he assigns to this species also forms
that have tuberculate whorls in the early ontogenetic stage. The opinion of the
former seems us too wide and we have accepted the Buckman’s conception of
this species. D. (0.) polymorphum FUCINI, 1935 has finer ribs, mainly secon-
dary. D. (0O.) tauromense FUCINI, 1935 has, in comparison with our specimen,
a little less dense arrangement of ribs.

Stratigraphic range: the species is abundant in NW Europe, where it
occurs in the Lower Toarcian — tenuicostum zone.

Geographic distribution: the species is wide-spread predominantly
in NW Europe. Its occurrences in the Tethyd region are rather sporadic
(F. WIEDENMAYER, 1980).
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Graphoceratidae BUCKMAN, 1905
Costileioceras MAUBEUGE, 1950

Costileioceras cf. costatum (HORN, 1909)
PL 1V, fig. 3, text. fig. 9, 10

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

Description: a convolutely coiled shell with a relatively dense um-
bilicus, whose overall diameter amounts about 110—120 mm. The cross-section
of medium 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 place 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

iy

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 place 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
place 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.

Remarks: the specimens from the locality Lukovecek 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.
GECzZY (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 material we could not have
defined it more exactly than cf.

Stratigraphic range: Middle Aalenian, zone with Ludwigia murch-
isonae.

Geographic distribution: the species is wide-spread predominantly
in central Europe.

Costileioceras sp.

In the ammonite collection from Lukovecek 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 BUCKMAN, 1898

Brasilia ex gr. bradfordensis (S. BUCKMAN, 1881)
Pl 1V, fig. 4

Remarks: in the material 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.

Stratigraphic range: Middle Aalenian, murchisonae zone, subzone
bradfordensis.

Ludwigia BAYLE, 1878

Ludwigia ex gr. murchisonae (SOW.)
text. fig. 11
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Remarks: in the ammonite collection are four immature specimens that
doubtlessly belong to the genus Ludwigia. As seen on the whorl cross-section
(text. fig. 11), the ventral part of the whorl is flat, moderately roofy-bent. The
sides are arched and the maximum width is somewhat lesser than a half of the
whorl height. The ribs are conspicuous, consisting of simple or forkedly bran-
ching, relatively strong, flexiradiate ribs. The ribs commence in the umbilical
angle from where they are prorsiradiately orientated. In the end of the perium-
bilical third of the whorl height they bend adaperturally and are nearly radiate.
In the place of transition of the sides into the ventre they again bend aperturally
and quickly disappear. Nodosites sometimes appear in the place of branching.

Stratigraphic range: Middle Aalenian, murchisonae zone.

- Smm

Fig. 11

Oedania BUCKMAN, 1904

Oedania ? ex gr. falcifera BUCKMAN, 1904
Pl 1V, fig. 1, text. fig. 12, 13

Material: Two incomplete rock cores

Dimensions: inv. No D H E (0] N/2
27 16.5 7.4 4.6 4.0 21
29 24.5 9.5 5.6 6.5 21

Description: a small convolutely coiled strongly laterally pressed form
(text. fig. 12). The cross-section 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 aperturaily. 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 zone they become weaker and disappear. In the
place where the diametre is 25 mm are about 43 ribs. The place 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. U, is shallow and attains approximately a half of the L
height.

&

5mm

Fig. 13

Fig. 12

Remarks: overall magnitude, rather conspicuous umbilical angle as well
as shape and course of the radial line made us assign the specimens from
Lukovecek 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.

Stratigraphic range: Upper Aalenian — ? Lower Bajocian (zone Con-
cavum discites)

Geographic distribution: western Europe

Reynesella BUCKMAN, 1902
Reynesella ? ex gr. lineata BUCKMAN, 1904
PL 11, fig. 3, PL IV, fig. 2, text. fig. 14—17

Material: 12 incomplete rock cores

24



Dimensions: inv. No. D H E (0} N/2

19 8.5 3.3 3.5 2.6 14
17 9.0 3.2 2.8 2.0 14
16 9.4 34 34 2.5 12
18 12.5 5.0 s 6.0 17
24 14.8 5.6 5.6 5.9 16
31 16.7 7.0 5.5 4.7 16
26 17.5 9.0 6.6 6.0 18
30 19.5 9.0 e 6.0 16
35 220 100 = 6.5 16

32 230 115 7.0 8.7 20

Description: 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.

5 mm

Smm

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 have 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 place in the vicinity of the
umbilical angle. The orientation and course of the ribs is the same 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 place
of branching on, they are orientated adaperturally, but in the place 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 place 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. U, is narrow and reaches only to the middle of the L
height.

PV QW

0 3mm 0 3Imm
L 3 L J

Fig. 16 Fig. 17

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 have 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 place of branching.

Stratigraphic range: Upper Aalenian — ? Lower Bajocian (concavum
? discites zone).

Geographic distribution: western Europe

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 (REYNES), 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 case species older
than the Lower Domerian are not present. This interpretation is supported by
the lithology, but mainly by the fact that the oldest zone species is Amaltheus
cf. bifurcus. This species is an index species of the Domerian and corresponds
to the zone 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 zone
spinatum of the Upper Domerian.

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

The Toarcian is characterized by the species Dactylioceras ( Orthodactyliters)
cf. athleticum (SIMPSON) and D. (O.) cf. semicelatum (SIMPSON). Both species
correspond to the tennicostatus zone, i.e. to the Lower Toarcian. Species in-
dicating the Middle and Upper Toarcian have 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.
Jalcifera BUCK. Reynesella? ex gr. lineata BUCKM. This assemblage corresponds
to the Middle Aalenian, zone 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 same time ubiquistic elements represented by the species
Pleuroceras solare and P. spinatum occur. Both species mentioned occur in NW
Europe but are rather common in the Tethyd area, too (WIEDENMAYER, 1977,
1980).

The Toarcian assemblage has no clean-cut character. Both species are com-
mon in NW Europe, 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 Lukovecek
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 Lukovecek (text. fig. 18).

Noutiloidea (6,25% )

Phylloceratidae +

o~ Juraphyllitidae
(18,75 % 1

Amalfheidae /

Dactylioceratidae

Graphoceratidae
(68,25% )

Fig. 18 Percentual composition of fauna at the locality Lukovecek

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 Litmanova (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 Lukovecek make us suppose a connection of both sedimentation
basins during the Aalenian.
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Milo§ Rakus

Cefalopodova fauna liasu a alenu z olistolitov radianskej jednotky magurského
flySu (lokalita Lukovedek)

Resumé anglického textu

Vyskyty jury vo flySovom pasme su velmi zriedkave, a tak kazdy novy udaj je prinosom. V praci
opisana fauna amonitov pochadza z olistolitov, ktoré sa vyskytuju v spodnych solanskych vrstvach
vrchnokriedového veku. Tieto vrstvy prinaleZia ¢iastkovej jednotke racianske;.

V systematickej ¢asti opisana fauna patri trom jurskym stupfiom. Za najstarsie povaZujeme toto
spoloCenstvo: Amaltheus cf. bifurcatus How., Phylloceras cf. hebertinum (REY.), Partschiceras cf.
striatocostatum (MGH.), Juraphyllites cf. libertus (GEM.) a Cenoceras striatum (SOW.).

Toto spoloéenstvo zodpoveda spodnému domeéru, zone Stokesi.

Vrchny domér je reprezentovany druhmi: Pleuroceras solare (HILL.) a P. spinatum (BRUG), ktoré
charakterizuji zonu Spinatum.

Toark je charakterizovany: Dactylioceras (Orthodactylites) cf. athleticum (SIMPSON) a D. (O.)
cf. semicelatum (Simps.). Tieto druhy zodpovedaji zone Tenuicostatus.

Alenské spolocenstvo je po faunistickej stranke najbohatsie. Charakterizuju 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 hladiska mozZno konstatovat, Zze od doméru do alenu pozorujeme
pokles mediterranneho vplyvu vo faunistickom spektre a naopak stupa vplyv europskej faunisticke;j
provincie.

Explanations to Plates I—IV
Plate I

1 — Phylloceras cf. hebertinum (REYNES, 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. striatocostatrum (MENEGHINI, 1853), real size
5 — Pleuroceras spinatum (BRUGUIERE, 1789), magn. 2 X

6 — Pleuroceras spinatum (BRUGUIERE, 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 11

1 — Pleuroceras solare (PHILLIPS, 1829), magn. 1.5 X

2 — Dactylioceras (Orthodactylites) cf. athleticum, (SIMPSON, 1855) real size
3 — Reynesella ? ex gr. lineata BUCKMAN, 1904, magn. 2 X

4 — Dactylioceras (Orthodactylites) cf. athleticum, (SIMPSON, 1855) real size

Plate 111
1, 2 — Dactylioceras (Orthodactylites) cf. semicelatum (SIMPSON, 1843), real 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, zone scissum, real size
4 — Ludwigia ex gr. bradfordiensis (BUCKMAN, 1881), magn. 1 X

Photographed by L. Oswald
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Zapadné Karpaty, sér. paleontolégia, 12, S. 31—46, Geol. Ust. D. Stira, Bratislava, 1987

Mairia Kochanova

Obertriassische Muscheln von Ostré visky
(Slowakischer Karst)

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

Abstrakt. Die Kalksteine vom Raume der Kote Ostré visky auf dem Plesivec-Plateau im Slo-
wakischen Karst waren bisher von unklarer stratigraphischen Position. Mittels der biostratigraphi-
schen Untersuchung war es bei ihnen mdglich einen zum Karn und einen zum Nor angehérenden
Teil auszugliedern. Vom Karn stammen die Arten Halobia bystrickyi sp. n., H. lenticularis (GEM-
MELLARO), H. superba superba Moisisovics und vom Nor Halobia celtica Mossisovics und H.
norica MOJSISOVICS.

Einleitung

Die Muscheln, welche wir in der vorliegenden Arbeit anfiihren, stammen von
den Lokalitdten in Kalksteinen im obersten Teil des Plesivec-Plateaus und dies
vom Kamme der Kote Ostré visky. Es handelt sich um helle dickbankige
Kalksteine, welche faziell sehr an die Wettersteinkalke erinnern. Stellenweise
befinden sich in ihnen Linsen und Lager von Krinoiden und Krinoid-Lumachel-
lenkalken. In den letzteren fanden wir eine verhiltnisméssig reiche Makrofauna
von Muscheln, Brachiopoden und seltener wurden auch Cephalopoden gefun-
den. So wurde die im ganzen monotone Schichtfolge von L. BARTKO (1953) auf
Grund der Art Halobia celtica M0OJS. und von J. BYSTRICKY (1955) auf Grund
der Arten Halobia distincta MoJS. und Koninckina aff. Leopoldi austriae
(BITTN.) als norisch betrachtet. Spater hat J. BYSTRICKY (1964) nach der
Untersuchung des Charakters der Karn-Fauna bei Silicka Brezova das norische
Alter der Kalke auch auf Ostré visky 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-
horigkeit dieser Kalke ist die Tatsache, dass, da in denen fazielle Verschieden-
heiten nicht existieren, der fazielle Standpunkt als Kriterium fiir ihre Gliederung
nicht angewendet werden kann. Als erfolgreicher haben sich die biostratigraphi-
schen Kriterien gezeigt und die sich an die Makrofauna von diesem Raume
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anlehnenden biostratigraphischen Studien fithrten auch zu positiven Resulta-
ten. Mit derer Hilfe war es moglich festzustellen, dass in den untersuchten
Kalken der Karn und das Nor vertreten sind.
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Abb. 1 Die Lokalitaten der untersuchten Region
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Die Lokalititen und ihre Fauna

Die Makrofauna dieser Region stammt von Lokalititen, welche sich am von der
Kote Ostré visky in nordwestlicher Richtung zur Kante am Westrande des
Plesivec-Plateaus filhrendem Kamme befinden. (Abb. 1) Es sind die Lokaliti-
ten folgender Bezeichnung: LB-1, LB-2, LB-3, LB-4, B, A, B, A, und O,. Der
Héhenunterschied zwischen der Lokalitit LB-1 und O, ist ca 50 m, wobei O, die
niedrigste und LB-1 die hochst liegende Lokalitit ist.

Die erste, zur Kote nichst gelegene Lokalitit ist LB-1, von ihr ca. 60 m NW
entfernt. Es wurden hier nur Muscheln, vertreten durch Halobia-Arten: Halobia
celtica MOISISOVICS, 1874, Halobia norica Morssisovics, 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 Lokalitit LB-2, welche sich ca, 200m westlich von der
vorhergehenden Lokalitit befindet, iiberwiegen 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 (SIBLIK) (bestimmt von M. SIBLIK), Lep-
tochondria sp. und Halobia sp.

Ungefdhr 80 m westlich liegt am Kamme eine weitere Lokalitit LB-3. Die
Makrofauna ist hier nur von Halobien vertreten, unter welchen das massenhafte
Vorkommen der Art Halobia lenticularis (GEMMELLARO, 1882) den Eindruck
einer Mono-Vergesellschaftung erweckt. Nur mit einigen Individuen ist in ihr
Halobia sp. 4 vertreten.

Die gemeinsame Lokalitdt von Brachiopoden, Cephalopoden und Muscheln,
benannt als B,A, ist ca. 30 m siidwestlich von der vorhergehenden entfernt. Eine
gemeinsame Assoziation bilden hier die Arten: Austriellula angulifrons (BITT-
NER), Austriellula halophila (BITTNER), Laballa suessi (ZUGMAYER) bestimmt
von M. SIBLIK), Muscheln Leptochondria sp., Halobia sp. und Halobia ex gr.
radiata GEMMELLARO. Die Cephalopoden und Conodonten von dieser und den
iibrigen Lokalititen werden noch bearbeitet.

Ungefdhr 20 m in westlicher Richtung befindet sich eine weitere Lokalitit
B,A,. Zahlenmissig herrschen hier Halobien vor, besonders die Art Halobia
bystrickyi sp. n. aber es wurden auch hier einige Exemplare der Arten
Halobia cf. superba superba MOISISOVICS, 1874 und Gemerithyris hungarica
hungarica (BALOGH) gefunden.

Die Reihenfolge der Lokalititen am Kamme beendet die Lokalitdt O,. Sie
liegt cca. 50 m siidwestlich von der Lokalitdt B,A. Den Muscheln und Brachio-
poden gehoren 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 Lokalititen wurden von M. SIBLiK bestimmt.

Die letzte Lokalitdit vom Raume von Ostré visky ist LB-4. Sie befindet sich
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am siidlichen Bergabhange cca. 40 m unterhalb der Lokalitdt 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

Material: Kerne einer linken und zwei unvollstindigen rechten Schalen.

Dimensionen: rechte Schale Hohe = 11,5 mm, Lidnge = 12 mm

linke Schale Hohe = 12 mm, Lédnge="7?

Beschreibung: Die kleinen symmetrischen Schalen sind anndhernd
gleich breit wie hoch, missig gewdlbt. Die Ohren sind die Fortsetzung des
Schalenkérpers, das vordere ist grosser als das hintere und das rechte hat einen
Byssusausschnitt. Die Skulptur der Oberfliche ist von strahlenférmigen Rippen,
vom Wirbel auslaufend und ausgebreitet iiber die ganze Oberfliche verteilt,
gebildet. Sie teilen sich in primére Rippen, zwischen welche eine sekundire
eingeschoben ist. Seltener kommt noch eine tertidre Rippe vor. Uber diese
ziehen gleichmissig gelegene konzentrische Streifen durch. Die Skulptur der
rechten Schale scheint um etwas dicker zu sein. An den Ohren gehoren ihr
senkrechte Anwachsstreifen und an den vorderen also Spuren von strahlenfor-
migen Rippen an.

Bemerkungen: Die gesamte Morphologie der Individuen von unserem
Material erinnert sehr an die Art Leptochondria vadaszi (KUTASSY). Urspriing-
lich war sie als Pecten raricostatus und dies durch E. VADAsz (1910), S. 122,
Tab. 4, Abb. 7) von den Dachsteinkalken der Obertriass (des Rhaets) von
Ungarn, beschrieben. Da schon A. KLIPSTEIN (1843) diesen Namen fiir 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-
dividuum schmaler ist und weniger konzentrische Rippen besitzt. Ob man dies
als Folge der Variabilitit auf Grund von drei Exemplaren, welche uns zur
Verfiigung stehen, betrachten kann, konnen wir kaum einen verantwortungs-
vollen Standpunkt einnehmer..

Vorkommen: Ostré vi§'y, Lokalitit LB-2 und B, A. Tuval auf Grund
von Brachiopoden.
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Pectinidae RAFINESQUE, 1815
Camptonectes AGASSIZ in MEEK, 1864
Annulinectes ALLASINAZ, 1972

Camptonectes ( Annulinectes) sp.

Material: Eine kleine, zur Hélfte vom Gestein bedeckte Schale und ein
Fragment.

Bemerkungen: Die artenmaissige Bestimmung dieser Individuen wird
von ihrem Erhaltungszustande nicht gestattet. Man kann sich aber bei ihnen auf
einige fiir den Taxon Camptonectes ( Annulinectes) charakteristische Merkmale
stiitzen. Es ist der dreieckige Umriss der Schale und regelmaéssige dichte konzen-
trische Rippen, seine Oberfliche bedeckend. Dabei hat die Schale eine Hohe von
nur 4 mm und die Anzahl der Rippen ist ungefdhr 13.

Vorkommen: Ostré visky, Lokalitdt O,, 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)

Derivatio nominis: Zum Andenken des verstorbenen Dr. J. BY-
STRICKY, des langjdhrigen Forschers des Slowakischen Karstes

Holotypus: Das auf Taf. 3. Abb. 2, abgebildete Exemplar, Inv. Nr. Pl
p-1/1

Locus typicus: Ostré visky, Lokalitit B,A,

Stratum typicum: Karn (Tuval)

Diagnose: Die asymmetrischen Schalen besitzen einen hinausragenden
Wirbel, im vorderen Teil des Schlossrandes gelegen. Das Vorderohr ist zweitei-
lig. Die Oberflichenskulptur besteht aus radialen, bis zu den beiden Schlossrén-
dern reichenden Rippen, konzentrischen Runzeln und dichten Anwachslinien.

Material: 54 grosstenteils unvollstindige Kerne, viele Fragmente und
Abdriicke.

Dimensionen: Rechte Schale — Hohe = 16 mm, Lénge = 22 mm,
Hohe = 2, Linge = 30 mm,

Hoéhe = 11 mm, Linge = 20,5 mm
Linke Schale — Hohe = 19,5 mm, Linge = 32 mm

Hohe = 15 mm, Lédnge =25 mm
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Beschreibung: Die Schalen von ovalem Umrisse sind ein wenig schrig,
im vorderen Teil schmaler, in Richtung nach hinten erweitern sie sich. Die
grosste Hohe erreichen sie hinter dem Wirbel. Die Wdolbung der mittleren
Region ist variabel. Der schmale Wirbel ragt iiber den langen geraden Schloss-
rand empor und ist exzentrisch ndher zum Vorderrande gelegen. Das Vorderohr
ist nur bei fiinf Individuen erhalten. Sein unterer Teil ist von der Gestalt eines
gewolbten Rohrchens, der obere einer Randleiste. In einem Falle ist es eher
flach. Die Skulptur der Schalenoberfliche besteht aus dichten Radialrippen, von
ziemlich tiefen Zwischenrippenfurchen getrennt. Sie reichen zu beiden Schloss-
randern, im mittleren Teil zweigen sie sich ein bis zweimal und sind leicht
gebogen. Die konzentrische Skulptur ist von mehr oder weniger ausgepriagten
konzentrischen Runzeln, wie auch dichten Anwachslinien gebildet.

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

Stratigraphische und geographische Verbreitung: Karn (Tu-
val). Auf Grund des gemeinsamen Vorkommens mit der Brachiopodenart
Gemerithyris hungarica hungarica (BALOGH).

Vorkommen: Ostré visky, Lokalitdt B,A,. Tuval.

Halobia celtica MOJSISOVICS, 1874
Taf. V, Abb. 1, 3, 5

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

Material: Meistens unvollstindige Kerne von sieben rechten und fiinf
linken Schalen, als auch mehrere Fragmente und Abdriicke.
Dimensionen: Rechte Schale — Hohe = 26 mm, Linge = 729 mm,
Hohe = 20 mm, Linge = 722 mm,
Linke Schale — Hohe = 26 mm, Linge = 28,5 mm
Hohe = 20 mm, Lénge =.?

Bemerkungen: Die Schalen haben einen halbkreisformigen Umriss und
deren iiberragender Wirbel ist im vorderen Drittel des Schlossrandes gelegen, so
dass dessen hinterer Teil ldnger als der vordere ist. Die W6lbung der mittleren
Region ist variabel. Das Vorderohr, soweit man es nach dem Erhaltungszu-
stande beurteilen kann, ist einfach, in der Form einer Aushohlung deutlich vom
Korper der Schale abgetrennt. Die ganze Oberfliche ist von radialen und
konzentrischen Runzeln bedeckt, markant besonders auf der hinteren Area. Die
Skulptur ist auch variabel, da die Rippen entweder schmaler und dichter oder
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breiter und spérlicher sind. Sie reichen zu den beiden Schlossrindern, beim
hinteren sind sie besonders schmal und dicht. Sie zweigen sich zweimal paar-
weise, manche auch auf drei. DE CAPOA BONARDI (in CAFIERO et BONARDI
1982, S. 63) erwdhnt auf Grund des faktologischen Materials, welches sie zur
Verfiigung hatte, dass zwischen den Arten Halobia celtica MoJsisovics und
Halobia beneckei GEMMELLARO eine enge morphologische Affinitit existiert, so
dass sie vielleicht Synonyma sind.

Stratigraphische und geographische Verbreitung: Nor (Lac—
Alaun). Nordalpen.

Vorkommen: Ostré visky, Lokalitit 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—S5.

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. 110, Text. Fig. 6.

Material: 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 Hohe von 9 und 11 mm, Linge von 12 und 16,5 mm. Sie
sind méssig in die Linge gezogen und haben einen kleinen iiberragenden Wirbel,
im vorderen Drittel des Schlossrandes gelegen, so dass sein hinterer Teil aus-
driicklich ldnger ist. Das Vorderohr ist einfach, es ist nur eine kleine dreieckige
Fliche, abgetrennt durch eine seichte Vertiefung vom Schalenkérper. Es ist
selten erhalten und meistens nur mit Hilfe einer Lupe bemerkbar und dies nur
an funf linken und einer rechten Schale. Sie dhneln sehr auch Kittl’s Art Halobia
disperseinsecta. Die Ahnlichkeit zwischen den Arten Halobia lenticularis und
Halobia disperseinsecta konstatierte schon E. KITTL (1912, S. 91). Neuestens
betrachtet P. DE CAPOA BONARDI (in CAFIERO et BONARDI 1980, S. 194) als
sehr wahrscheinlich, dass in beiden Fillen es sich um eine und dieselbe Art
handelt.

Stratigraphische und geographische Verbreitung: ? Jul —
Tuval 2 — Lac 1 (GRUBER, 1976, S. 191), Tuval 2?2 — 3 (DE CAPOA BONARDI
1982, S. 58). Sizilien, Jugoslawien.

Vorkommen: Ostré visky, Lokalitit LB-3. Tuval.

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

Halobia norica E. v. Mossisovics — E. v. MoIsSISOVICS, p. 25, Taf. 5, Fig. 7.
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1980 Halobia norica Moss. — P. DE CAPOA BONARDI, p. 87—94, Taf. 18, Fig. 1-—13, 15—44 (cum
syn.).

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

Material: Ein Kern der rechten Schale ohne Vorderohr, beschddigt beim
Schloss- und Vorderrande.

Dimensionen: Hohe = 10 mm, Linge = 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 Skulptur. Sie wird von breiteren
Radialrippen gebildet, durch schmale untiefe Furchen abgetrennt. Sie sind
zweimal geteilt, das erstemal in der oberen Halfte der Schale, wenn auch nicht
in der gleichen Hohe, das zweitemal ndher zum Unterrande. Sie fehlen nur am
hinteren dreieckigen Felde. Da befinden sich nur konzentrische Runzeln, welche
am Wirbel beginnen und auf der ganzen Oberfliche verteilt sind. Beim Unter-
rande auf einem kleinen Schalenstiick kann man mit Hilfe einer Lupe auch
dichte regelmissige Anwachslinien bemerken, iiber die Rippen hinziehend. Das
beschriebene Exemplar dhnelt jenen, welche DE CAPOA BONARDI (1970) auf
Taf. 18, Abb. 4 und 6 abbildet.

Stratigraphische und geographische Verbreitung: Nor, Lac 2
— Alaun 2 (GRUBER, 1976, S. 191), Alaun 2 (CAFIERO et BONARDI, 1982)
S. 63). Sizilien, Nor in den Siidalpen, Jugoslawien, Ruméinien, ? Bulgarien,
Griechenland und Indochina.

Vorkommen: Ostré vrsky, Lokalititen LB-1. Nor.

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

1874 Halobia superba E. v. Mossisovics — E. v. Moisisovics, p. 30, Tab. 4, Fig. 9, 10

1970 Halobia superba Mois. — 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.

Material: Unvollstindige Kerne von drei rechten, einer linken Schale
und sieben Fragmenten.

Dimensionen: HoOhe =20 mm, Linge="725mm, Hohe="? Lin-
ge = 45 mm.

Bemerkungen: Die schridg-ovalen in der oberen und mittleren Region
gewolbten Schalen, haben einen iiberragenden konischen Wirbel, welcher im
vorderen Drittel des langen Schlossrandes gelegen ist. Das Vorderohr ist breit,
zweiteilig, durch eine Furche deutlich vom Schalenkdrper abgetrennt. In der
Wirbelregion beginnen die Radialrippen, zu beiden Teilen des Schlossrandes
reichend, nur beim hinteren sind sie diinner und dichter. In der Entfernung von
13 mm vom Wirbel befindet sich eine Biegungszone, auf welcher sich die Rippen
der mittleren Region plotzlich nach vorne biegen, aber bald kehren sie in die
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urspriingliche Richtung zuriick. Die Rippen der vorderen und kinteren Region
verlaufen ohne Umbiegung geradlinig. Hinter der Biegungszone teilen sich die
bisher meistens einmal gezweigten Rippen weiter und sind biindelférmig geord-
net. Die konzentrischen Runzeln sind besonders auf dem jungen Entwicklungs-
stadium gehorenden Teil ausgepriagt. Meist auffallend ist die schon erwihnte
Biegungszone.

Stratigraphische und geographische Verbreitung: Karn bis
Unternor (Jul — Lac). Nordalpen, Jugoslawien, Italien, Griechenland, Hima-
laya, Indochina, Timor, Spiti, Kalifornien, Alaska und Britisch-Kolumbien.

Vorkommen: Ostré visky, Lokalitit LB-4 und O,.

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

Material: Gipsabguss einer, beim Unterrande unvollstindigen linken
Schale, ein Kernfragment eines zweischaligen Individuums und finf Kernfrag-
mente der linken Schale.

Beschreibung: Das besterhaltene Individuum in Form eines Gipsabgus-
ses hat den Umriss eines ldnglichen Ovals mit einer Linge von 24 mm und Hoéhe
215 mm. Der iiber dem geraden Schlossrande hervortretende Wirbel ist sehr
exzentrisch, so dass das Verhiltnis der Lange des vorderen und hinteren Schloss-
randes 9: 15 mm ist. Die mittlere Region der Schale, einschliesslich des Wirbels,
ist gewdlbt. Das Vorderohr ist einfach, von der Gestalt einer Aushéhlung, klar
vom Korper der Schale abgetrennt. Die ganze Oberfliche ist von feinen, dich-
ten, meistens paarweisen Radialrippen und tiber diese durchziehenden konzen-
trischen Runzeln bedeckt. Diese sind am hinteren dreieckigen Felde deutlicher.
In der Entfernung von ungefidhr 12 mm vom Wirbel verlduft eine ausgeprigte
konzentrische Falte, auf welcher, mit Ausnahme des hinteren dreieckigen Fel-
des, es zur Biegung der Radialrippen und in der mittleren Region zu deren
weiteren Teilung kommt. Zum unteren Rande verlaufen sie schon deshalb in
Form von Biindeln. Am hinteren dreieckigen Felde sind die Radialrippen viel
schwicher und hier wie auch am anliegenden Teil der Schale haben sie einen
wellenférmigen Verlauf. Sie erinnert an die Art Halobia superba superba, aber
sie stimmt nicht mit ihr iiberein. Sie hat ndmlich ein kleineres und hauptsichlich
einfaches Vorderohr und gewellte Rippen. Sie stimmt mit keiner der bekannten
Arten iiberein.

Vorkommen: Ostré visky, Lokalitdt LB-1. Nor.

Halobia sp.

Material: Kerne zweier jungen rechten Schalen und eines unvollstidndi-
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 visky, Lokalitit LB-2 Tuval (auf Grund von Bra-
chiopoden).

Halobia sp. 1
Taf. V, Abb. 2

Material: Kern einer unvollstindigen linken Schale, zwanzig Kerne jun-
ger Individuen, sechs Fragmente und zwei Abdriicke.

Dimensionen: Hohe = 18 mm, Linge = 20 mm.

Bemerkungen: Die Schale ist oval, etwas schridg, ihr Wirbel ist im vor-
deren Drittel des Schlossrandes gelegen, wo sich auch das Vorderohr in Form
einer Aushohlung befindet, deutlich vom Schalenkdrper abgetrennt. Der Wir-
bel- und mittlere Teil ist gewdlbt und durch eine seichte Vertiefung ist von ihm
die hintere dreieckige Area abgetrennt. Die Oberfliche ist von diinnen, dichten
zahlreichen Radialrippen bedeckt. Sie beginnen in der unter dem Wirbel gelege-
nen Region und in ungleicher Hohe verdoppeln sie sich ein-bis zweimal. Auf der
hinteren Area sind sie so schwach, dass dieselbe glatt zu sein scheint, nur mit
konzentrischen Runzeln, welche hier ausgeprégter sind als auf der iibrigen
Oberfliache. In der Entfernung ungefidhr 15 mm vom Wirbel befindet sich eine
Biegungszone. Der Charakter der Rippen hinter ihr, wegen der Unvollstindig-
keit der Schale, ist aber unklar. Sie stimmt mit keiner der bekannten Arten
iiberein, aber fiir die Feststellung einer neuen Art ist der Erhaltungszustand der
Individuen ungeniigend.

Vorkommen. Ostré visky, Lokalitit B, A. Tuval (auf Grund von Bra-
chiopoden).

Halobia sp. 2

Material: 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 schwécher 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 bestitigt werden.

Vorkommen: Ostré visky, Lokalitiat O,. Tuval.

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

Material: Unvollstindige Kerne von vier linken und einer rechten Scha-
le ohne Vorderohr.

40



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 gewolbt 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
Oberfliche ist von radialen, feinen, dichten zweifach verzweigten Rippen be-
deckt, welche bis zu beiden Schlossrandern reichen. Weniger markant sind die
konzentrischen Runzeln. Sie erinnern an die Art Halobia lineata MUNSTER, bei
DE CAPOA BONARDI 1970, Taf. 19, Abb. 2ab abgebildet. Zum Unterschiede von
ihr sind aber die Individuen von unserem Material grosser und die Radialrippen
zwar um etwas schwicher als auf der iibrigen Oberfldche, aber mit freiem Auge
noch sichtbar, sie bedecken auch die hintere Area. Bei der Art H. lineata
befindet sich auf ihr nur eine konzetrische Skulptur. Ausser der erwdhnten
Individuen wurde hier noch eine rechte Schale gefunden, mit Dimensionen der
erhaltenen Teile, Hohe 29 mm, Linge 31 mm (siehe Taf. VI, Abb. 7) und eine
kleinere linke Schale, beide auch ohne Ohr. Sie stimmen mit den oben beschrie-
benen Exemplaren iiberein, bis auf die Tatsache, dass niher zum Unterrande bei
beiden eine Biegungszone vorhanden ist. Vom uns zur Verfiigung stehendem
Materiale 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 visky, Lokalitdt LB-1. Nor.

Halobia sp. 4

Material: Unvollstindige Kerne von vier linken, einer rechten Schale
und zwei Abdriicke.

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 Aushéhlung hat. Zahlreiche Radialrip-
pen bedecken die Schalenoberfliche mit Ausnahme des Wirbels. Der
Erhaltungszustand erméglicht keine ndhere Bestimmung, aber es ist moglich,
dass diese junge Entwicklungsstadien der Art Halobia beyrichi MOJSISOVICS
sind.

Vorkommen: Ostré visky, Lokalitdt LB-3. Tuval.

Halobia cf. subreticulata GEMMELLARO, 1882

Material: Unvollstindige Kerne einer grosseren und einer kleineren
rechten Schale.

Bemerkugen: Die Gesamtform der Schale kann nicht festgestellt wer-
den. Die Hohe des erhaltenen Teiles der grosseren Schale ist 23 mm. Der Wirbel
scheint exzentrisch zu sein. Die mittlere Region ist gewolbt, das Vorderohr
zweiteilig, vom Schalenkérper durch eine Furche getrennt. Sein unterer Teil ist
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schmaler, gewdlbter, der obere vertieft. Die Oberfliche ist von Radialrippen und
konzentrischen Linien bis Runzeln bedeckt. Die Radialrippen teilen sich in zwei,
vereinzelt in drei. Die regelmissigen konzentrischen Linien bilden auf ihnen
Hocker bis Knoten, mit Hilfe einer Lupe bemerkbar, besonders im mittleren
Teil der Schale. In den erwdhnten Merkmalen dhneln 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 fiir die angefiihrte
Art charakteristische glatte hintere Area haben. Diese Art wird in der Literatur
von Sizilien und den Dinariden als eine Art des Karns (DIENER, 1923, S. 60) und
Nors, Lac 3-Alaun (GRUBER, 1976, S. 191) angefiihrt.
Vorkommen: Ostré visky, Lokalitit LB-1. Nor.

Halobia cf. superba superba MOJSISOVICS, 1874

Material: Unvollstindige Kerne von zwei rechten Schalen und zwei
Fragmenten.

Bemerkungen: In der Vergesellschaftung mit einer {iberwiegenden An-
zahl von Individuen der Art Halobia bystrickyi sp.n. gehorend, kommen einige
Exemplare vor, bei welchen zwar die Gesamtform der Schalen nicht festgestellt

werden kann, aber in der Oberflichenskulptur und im Aussehen des Vorderoh-
res erinnern sie betrachtlich an die Art Halobia superba superba MOJSISOVICS.
In der Skulptur weichen sie von ihr nur in der Hinterregion ab, wo die Radialrip-
pen so schwach sind, dass dieser Teil glatt zu sein scheint. Dies konnte 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 verhédltnisméssig breit, vom Schalenkorper
durch eine schmale Furche abgetrennt. Bei einem der Individuen ist es deutlich
zweiteilig, wobei der Unterteil gehoben, der obere Randteil flach ist.
Vorkommen: Ostré visky, Lokalitit B,A,. Tuval.

Halobia ex gr. radiata GEMMELLARO, 1882

Material: Fragment des unteren Teiles des Schalenkernes.

Bemerkungen: Auf diesem Fragmente ist das einzige charakteristische
Merkmal, auf welches man sich bei seiner Einreihung stiitzen kann, die fiir die
Art Halobia radiata sensu lato typische Skulptur. 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 Verfiigung stehenden
Fragmente nicht festgestelt werden.

Vorkommen: Ostré visky, Lokalitdt B, A. Tuval.
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Halobia ex gr. superba MOJSISOVICS
Taf. VI, Abb. 1

Material: Ein Kern der rechten Schale, bei den Randern beschddigt und
mit verwitterter Oberfliche des Vorderohres.

Dimensionen: Hohe = 20 mm, Linge = 21 mm.

Bemerkungen: Im Charakter der Skulptur erinnert dieses Individuum
an die Arten Halobia superba superba Moisisovics und Halobia praesuperba
KITTL. Von der ersteren unterscheidet sie sich in der Gesamtform, weil die
Schale eher hoher ist, nicht verldngert. In der Skulptur sind sie sich ziemlich
dhnlich, nur die Biegungszone ist weniger ausgeprigt und auf dem hinteren
dreieckigen Felde sind die Rippen haarférmig fein, lockenartig wie bei der Art
Halobia praesuperba. P. DE CAPOA BONARDI (1970, Taf. 14, Abb. 5) reiht ein
Individuum mit dhnlicher Skulptur zur Art Halobia superba. Das Vorderohr des
beschriebenen Individuums, auch wenn es verhiltnismissig breit ist, scheint
einfach zu sein und nicht zweiteilig, was fiir die Art H. superba charakteristisch
1st.

Vorkommen: Ostré visky, Lokalitit LB-1. Nor.

- Stratigraphische Bemerkungen zu den Lokalitiiten

Vom biostratigraphischen Standpunkte kann man in den Kalken vom Wetter-
steintype auf Ostré visky Schichtfolgen unterscheiden, welche dem Oberkarn
— Tuval angehoren und norische Schichtfolgen. Die Mehrzahl der untersuchten
Lokalititen, wie LB-2, LB-3, B,A, B,A,, O, und ?LB-4 entspricht dem Inhalte
ihrer Fauna nach dem Oberkarn, auf der Lokalitit LB-1 wurde auch Nor
festgestellt.

Bei der Feststellung des Tuvals an einigen Lokalititen spielten Muscheln, an
anderen Brachiopoden eine bedeutendere Rolle. Es hing davon ab, wie die
Vertreter dieser Organismen-Gruppen in der Makrofauna-Vergesellschaftung
vertreten waren, besonders soweit es sich um den Erhaltungszustand handelt,
oder ob deren verldssliche Gattungs-Bestimmung mdglich war. Zu den Lokali-
taten, wo die Bestimmung des Tuvals-Alters sich auf die Muscheln stiitzt, gehort
die Lokalitat LB-3 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 vi§ky das Tuval auch noch in den hangenden
Kalken der Lokalitdt LB-2, ungefdhr 80 m entfernt erwiesen worden ist, ist es
offensichtlich, dass auf der Lokalitdt LB-3 die angefiihrte Art noch als tuvalisch
betrachtet werden muss. Auf der Lokalitdt B,A, ist das Tuval durch die zahl-
reich vertretene Art Halobia bystrickyi sp.n. bestimmt und den begleitenden
Brachiopoden Gemerithyris hungarica hungarica (BALOGH) bestitigt. Uber die
Zugehorigkeit der Kalke zum Tuval auf den Lokalitidten LB-2 und Ba,A haben
mehr die Brachiopoden entschieden. Es sind die Arten Austriellula gomorensis
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(BALOGH) und A. undosa (SIBLIK) auf der Lokalitit LB-2 und A. angulifrons
(BITTN.), A. halophila (BITTN.) und Laballa suesi (ZUGM.) auf der Lokalitit
B,A. Auf der Lokalitdt O, ist die weitere stratigraphisch Spannweite der Art
Halobia superba superba Moisslis. (Kordevol — Lac) durch das Mitvorkommen
der Art Gemerithyris hungarica hungarica (BALOGH) als Tuval vergenauert
worden.

Bei Anwendung der Analogie iiber die stratigraphische Zugehorigkeit der Art
Halobia superba superba MOJSIS. von der Lokalitit O,, sollte zum Tuval auch
die Lokalitdt LB-4 gehoren. Man kann aber die Moglichkeit nicht ausschliessen,
dass auf dieser Lokalitit diese Art schon das Nor reprisentiert, weil in den
Kalken des Hangenden auf der Lokalitit LB-1 dieses verldsslich bewiesen
worden ist. Da aber diese Art die einzige von der Lokalitdt LB-4 ist, bestehen
gegenwirtig keine Beweise fur die Bestitigung dieser Voraussetzung. Umso-
mehr, da sich diese Lokalitdt im Schuttfelde befindet. Die einzige Lokalitit,
welche zum Nor gehort, 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, stiitzen. In der verhéltnismassig
reichhaltigeren Vergesellschaftung sind vom stratigraphischen Standpunkte
hauptsdhlich 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 verhdltnisméssig weitem Umfange als Unter- bis
Mittel-Nor bestimmen.

Ubersetzung: J. Pevny
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M. Kochanova

Vrchnotriasové lastirniky Ostrych viskov (Slov. kras)
Resumeé

Vapence z oblasti koty Ostré visky na Plesiveckej planine v Slovenskom krase facidlne velmi
pripominaju vapence wettersteinské, a preto ich stratigrafické postavenie bolo nejasné.

Sa hrubolavicovité, miestami sa v nich vyskytuji $osovky krinoidovo-lumachelovych vapencov,
v ktorych pri stratigrafickom vyskume sa nasiel cely rad lokalit s makrofaunou lasturnikov,
ramenonozcov a zriedkavejsie aj hlavonozcov. Pomocou tychto fosilii bolo mozné zistit, Ze vaésia
¢asf vapencovych suvrstvi tejto oblasti je vrchnokarnského veku. Z litostratigrafického hladiska ide
teda o jednotku tisovskych vapencov. Vo vrchnej ¢asti viak bol v nich preukazany norik, takZe tieto
treba povaZovat za vapence furmanské.

K fosiliam, na zéklade ktorych bolo mozné stanovit ich vrchnokarnsky — tuvalsky vek patria
najma druhy Halobia bystrickyi sp. n., Halobia lenticularis (GEMMELLARO), Halobia superba superba
Moussisovics, ako i ramenonoZce (uréené M. SIBLIKOM) napr. Gemerithyris hungarica hungarica
(BALOGH), Austriellula gomorensis (BALOGH) a Austriellula undosa (SIBLIK).

V norickej ¢asti savrstvia sa nasli len lastirniky, ale v dost bohatom spolocenstve. Skoda len, Ze
nie st zachované tak, aby bolo mozné aj ich spolahlivé druhové uréenie. Predsa vak druhy Halobia
celtica Mossisovics a Halobia norica Moisisovics urcuji prislusnost vapencov k spodnému aZ
strednému noriku.
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Erklarungen zu den photographischen Tafeln

Tafel V

Abb. 1 Halobia celtica Moss., LB-1, x 1,4
Abb. 2 Halobia sp. |, B, A, x 2

Abb. 3 Halobia celtica Moss., LB-1, x 1,5
Abb. 4 Halobia norica Mossis., LB-1, x 1,9
Abb. 5 Halobia celtica Moisis., LB-1, x 2
Abb. 6 Halobia bystrickyi sp. n,B, A, x 1,5

Tafel VI

Abb. 1 Halobia ex gr. superba Moussis., LB-1, x 1,5

Abb. 2 Halobia sp. n., LB-1, x 1,5

Abb. 3 Leptochondria sp., linke Schale, B, A, x 2

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-1, x 1,5

Tafel VII

Abb. | Leptochondria sp., rechte Schale, B, A, x 4
Abb. 2 Halobia bystrickyi sp. n. Holotypus,B, A, x 1,5
Abb. 3 Leptochondria sp., rechte Schale, B, A, x 2
Abb. 4 Halobia bystrickyi sp. n.,B,A;, x 1,5

Abb. S Halobia superba superba Mossis.,LB-4, x 4

Photo: Frantisek Martancik

Das beschriebene und abgebildete Fossilien-Material befindet sich in den Sammlungen des Geo-
logischen Institutes D. Stir in Bratislava.

46



Zapadné Karpaty, sér. paleontologia, 12, P. 47—68, Geol. Ust. D. Stara, Bratislava, 1987

Margita Vanova

Paleontological characteristics of some species from
the Jeruzalemsky vrch mountain near DobSina

5 text-figs., 4 Pls. (VIII—XI), Slovak summary

Abstract: The paper presents paleontological characteristics of the species Streblopteria sp.
indet. 1, Streblopteria sp. indet. 2, Euchondria sp. indet., Thrincoceras rakuszi sp. n., Proshumardites
Jjerusalembergi sp. n., Dobshinaeceras nopcsai (RAKUSZ) and Pleomartus sp. indet. from marly shales
(horizon y of GY. RAKUSZ, 1932) of the Westphalian B-C of the Ddbsina Group from the locality
Jeruzalemsky vrch mountain near Dobsina.

In the rich literature on fauna of Upper Carboniferous sediments, the mono-
graphy of GY. RAKUSZ “Die Oberkarbonischen Fossilien von Dobsina (Dob-
§ina) und Nagyvisnyo” published in 1932 belongs among most significant. In it,
the author presents the results of his paleontological-stratigraphic studies of
variegated fauna from various localities in the vicinity of Dobsina. 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 Jeruzalemsky vrch mountain
(Jeruzsalemhegy, Jerusalemberg) and from sandy shales (horizon @) in the
localities Baria Michaeli and Macacie diery (Mihalybanya, Macskalyukak,
Michaeligrube, Katzenlocher). '

In 1981 the Geologicky tustav D. Stura (Geological Institute of D. Stur)
received a collection of fauna from marly shales of the Jeruzalemsky vrch
mountain (horizon y of GY. RAKUSZ, 1932) from collector §. MESAROS and we
added our own collections to it. In the material of S. Mesaros, there are species
known from the Jeruzalemsky vrch Mt. as well as ones that were not described
here before. Among species known from the Jeruzalemsky 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 Dobsina, we found a core with its impression that we regard as a new

RNDr. M. Vafiova, CSc., Geologicky ustav Dionyza Stura, Mlynska 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 literature 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 Dobsina to the Westphalian B-C.
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Fig. 1 Sketch map of locality

BIVALVIA

Aviculopectinidae MEEK — HAYDEN, 1864
Streblopteria COY, 1851
Type species: Streblopteria laevigata COY 1851

Streblopteria sp. indet. 1
P1. VIII, Fig. 1

Material: Sculptural core

Appearance 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 same
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 flattens 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, flat, 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.

Comparing remarks: 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 Pl. 21 in the work of W. 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 same 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 same plate it differs
in the beak shape and shell contours. From the specimens of this species
described in the Russian Carboniferous (M. JANISEVSKIJ, 1900, 1910, B. J.
CERNYSEV 1941, T. A. ALEKSANDRI—SADOVA 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 central position of
the beak. From the specimen described in A. STUKENBERG’s (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 central 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 same species depicted
by B. K. LICHAREV (1927) it differs in the less elongated in height shape of the
valve, more central beak, less concave anterior beak edge, less convex posterior
edge and less elongated anterior lower margin of the valve.

In Fig. 4. in Pl. 5 GY. RAKUSZ (1932) depicted Pecten ( Pseudamusium) cfr.
ellipticus PHILLIPS. This specimen equals ours with the nearly circular shape of
the valve, more central 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 material we do not assign GY. RAKUSZ's specimen to ours.

Streblopteria sp. indet. 2
P1. VIII, Fig. 2

Material: Sculptural core

Appearance of the shell: In the material 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.

Comparing remarks: A characteristic feature of this specimen is its
oval valve elongated in height and the auricle shape. Because of its valve
elongated in height it resemuvles species Streblopteria elliptica (PHILLIPS, em.
HIND), Streblopteria serice: (VERNEUIL), Streblopteria krasnoufimskensis
FREDERIKS and Streblopteria sp. B the latter mentioned by A. STUKENBERG in
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1905. From the specimens of the species Streblopteria elliptica given in works of
W. HIND (1903), M. E. JANISEVSKIJ (1900, 1910) and B. J. CERNYSEV (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-
%ated in height. From the specimens of the same species in the works of A.

TUKENBERG (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 same 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, Pl. 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 same 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 same species and not to place much
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 same species. The
difference in the valve shape of our specimens is so striking that we regard them
as two different species.

Euchondria MEEK, 1874

Type species: Pecten neglectus GEINITZ, 1866

Euchondria sp. indet.
PL. VIII, Fig. 3—4

Material: Sculptural core and impression of two different specimens.

Appearance 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 flat 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 primary radial
ribs can be seen. They start in the beak, are more conspicuous in the central 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 primary
ribs, but probably there were 10 to 15 of them. From the half of 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
primary ones. The primary 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 half of 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.

Comparing remarks: The most substantlal sign of our specxmens 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 literature, Euchondria tenuidentata (CRAMER),
Euchondria levicula NEWELL, Euchondria neglecta (GEINITZ) and Euchondria
densistria  (SANDBERGER) depicted by A. PRiBIL (1954, PL 3,
Fig. 1—S5), P. L. SHULGA (1956, Pl. 5, Fig. 65, in N. E. BRAZHNIKOVA et al.),
0. S. VJALOV et al. (1960 Pl 8, Fig. 14,in A. G. EBERZIN et al.), N. D. NEWELL
(1969, Fig. C 65, la, in L. R. CoX et al.), F. REHOR and M. REHOROVA (1972,
Pl. 37, Fig. 7—11, Pl. 38, Fig. 1—6) they differ in their shape and valve app-
earance. As we lack literature 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 PL. 5, Fig. 10 a specimen which he referred
to Aviculopecten cfr. knockonniensis COY. Our specimens equal GY. RAKUSZ's
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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.

CEPHALOPODA

Nautiloidea
Trigonoceratidae HYATT, 1884

Thrincoceras HYATT, 1893
Type species: Thrincoceras depressum HYATT, 1893

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

Holotype: Sample No 56 — partial core and partial impression, sample
56a — partial core and partial impression of the same specimen, deposited in
collections of GUDS (Geological Institute of D. Stur).

Paratype: Sample No 55 — fragment of the core of the last whorl,
deposited in collections of GUDS.

Stratum typicum: Upper Carboniferous, Westphalian B-C.

Locus typicus: Dobsina, Jeruzalemsky vrch Mt. (Jerusalemberg),
Slovakia, CSSR.

Derivatio nominis: According to GY. RAKUSZ that wrote a mono-
graphy on fauna of Dobsina.

Material: Partial core and partial impression.

Diagnosis: 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.

Sculpture: The reticular sculpture is made up by smaller, longitudinal
ridges and thicker transversal ribs. In places of their intersections, indications
of nodes can be seen. The longitudinal ridges commence in a certain distance
from the umbilical shoulder. The interspaces between them increase gradually
towards the ventrolateral shoulder. The transversal ribs commence in a shorter
distance 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 distance
between the seventh and eighth longitudinal ridge attains in places 3 mm. Here
the transversal ribs are about 0.4 mm wide. The distance 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 have the same course as marked thicker transversal ribs in the preceding
whorl.

Suture: In our specimen the suture is invisible.

Comparing remarks: If we compare our specimen with the genus
Thrincoceras hyatti FOORD (A. H. FOORD, 1900, Pl. 26, Fig. 1a—1g) 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. RUZENCEV — V. N. SIMANSKIJ 1954), the sculpture covers
the entire shell. Its longitudinal ridges are more conspicuous, the transversal
sculpture consists of dense fine lines. The profiles of the whorls of both the
specimens are similar.

Ammonoidea

Agathiceratidae ARTHABER, 1911

Proshumardites RAUSER, 1928

Type species: Proshumardites karpinskii RAUSER, 1928

Proshumardites jerusalembergi sp. n.
Pl. X, Fig. 1, 2, Text-fig. 2a, 3a

Holotype: Sample No 40, the core is deposited in collections of GUDS.
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Stratum typicum: Upper Carboniferous, Westphalian B-C

Locus typicus: Dobsina, Jeruzalemsky vrch Mt. (Jerusalemberg),
Slovakia, CSSR.

Derivatio nominis: According to the locality where it was found.

Material: Core deformed by pressure.

Diagnosis: 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 original shape and cross-section of the whorl, the place where the
venter passes into the flanks as well as its length and height cannot be described
because of the above-mentioned pressure deformation. The shell diametre
attained approximately 12.2 mm.

Sculpture: The shell surface is covered with marked longitudinal ridges.
In the visible part of the last whorl are 45 of them. In the distance of about 7mm
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.’

Suture consists of a deep ventral lobe, ventral saddle, lateral lobe and
lateral saddle (text-fig. 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 five-sixths 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, wedge-shaped.
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 — central secondary lobe — is pointed and deeper by one-third
than the first and third one. The shape of the thll‘d — umbilically positioned
secondary lobe — cannot be observed.

Comparing remarks: 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 LIBROVIC (L. S. LIBROVIC, 1941, in
V. VEBER et al. 1941, p. 153, Fig. 43), Proshumardites keideli (LEUCKS) (E. V.
RUZENCEV, 1960, p. 216, Fig. 91), Proshumardites karpinskii RAUSER (D.
RAUSER— CERNOUSOVA, 1928, p. 166, Fig. 1—4), Proshumardites delepinei
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SCHINDEWOLF (A. V. Porov 1975in 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 zone Gastrioceras listeri MARTIN, has a similar more con-
spicuous division of the lateral lobe. Its suture is dealt with in the works of V.
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Fig. 2 a—e Sutures and proﬁics 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. RUZENCEV (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. RUZENCEV (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 have the same dimensions of the
shell, number of ribs and interspaces between them.

Smm

Smm

_
.
S

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. RUZENCEV (1950), p. 91, fig. 29, ¢ — Proshumardites
primus PLUMMER et ScoTT, in: L. R. MOORE et al. (1971), p. 352, fig. a.
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Schistoceratidae SCHMIDT, 1929
Dobshinaeceras gen. n.

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

Diagnosis: A flat 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 their distribution: To the genus
Dobshinaeceras, we can assign only the species Dobshinaeceras nopcsai (RA-
KUsz) discovered in numerous localities near Dobsina 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)
Pl. X, Fig. 3, 4, Pl. XI, Fig. 1—5, Text-fig. 2b—d, 4a—b

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

Holotype: Sample No 60, incomplete impression deposited in collections
of GUDS.

Paratypes: Samples No 100, 101, 102, 103 deposited in collections of
GUDS
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Stratum typicum: Upper Carboniferous, Westphalian B-C

Locus typicus: Dobsina, Jeruzalemsky vrch Mt. (Jerusalemberg),
Slovakia, CSSR.

Derivatio nominis: According to the former chairman of the Hun-
garian Geological Institute in Budapest F. Nopcsa.

Material: Incomplete cores and impressions.

Diagnosis: The flat, 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 such 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.

10 mm

a
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, ¢ — 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,
Pl. 3, Fig. 3) and in specimens in Pl. 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 Pl 6, Fig. 11, 20 in the work of Gy. Rakusz it is evident that
further whorls gradually obtain circular coiling. In the place, where the marked
triangular coiling ends, the diametre of the umbilicus attains 6 mm. Initial
whorls have no umbilical shoulder and are more loosely coiled. According to
Gy. Rakusz the whorls are more tightly coiled from the place where the umbili-
cal shoulder commences. A whorl with triangular coiling, in the place 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 material.
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 such a whorl covers about one-third 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, flat 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.

Sculpture: 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 start 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 wavy-lines, 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 flatten 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 1s variable. The charac-
teristic reticular structure begins in the close vicinity of the protuberances and
covers entire surface of the whorl. It is most conspicuous in the ventral side.

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

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

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

Comparing remarks: In the 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. BOUCEK and A. PRIBIL, in
a footnote in p. 119 state that the species Gastrioceras nopcsai published by
Gy. Rakusz belongs to the genus Trigonogastrioceras LIBROVIC, that is typical
of the Middle Carboniferous (Russian Moscowian) of the west slope of the Urals.

In 1957, in a diagnosis L. S. Librovi¢ characterizes Trigonogastrioceras by a
flat 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. Librovi¢ 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

62



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. Librovi¢’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-

BROVIC the same 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. RUZENCEV (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 two-member 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 Europe 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 same criteria as V. E. RUZEN-

CEV (1950). We can take into account only the shape and dimensions of the
ventral saddle, lateral saddles and lobes that separate them. Our specimens
equal the genus Diaboloceras in the same 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 same 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.
Pl X, Fig. 5, Text-fig. 5

Material: 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 place 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 same
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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is smooth, only in their margins are indications of very fine protuberances. In
the back half of the opistosoma there is impressed the shape of the abdominal
parts of individual segments — sternites.

Comparing remarks: According to its appearance and body shape,
the specimen can be assigned to the family Anthracomartidae. Of the species of
this family, it most resembles the genus Pleomartus PETRUNKEVITCH. Of the
representatives of this genus, only a sketch of the species Pleomartus trilobitus
(SCUDDER) and Pleomartus palatinus (AMMON) (A. PETRUNKEVITCH, 1955) is
available in literature. Our specimen more resembles the species Pleomartus
palatinus (AMMON) because its opistosoma narrows irregularly towards the
prosoma. Therefore its width in the place of connection with the prosoma is
larger than the posterior part of the prosoma. From this species it differs,
however, in the fact that its length and width of prosoma as well as of opis-
tosoma are nearly the same. In the place of connection with prosoma, the
opistosoma of our specimen is more angular and wider in comparison with the
width of the prosoma. In our specimen the central zone of the nineth tergite in
the back part of the body is narrower and longer. Because of these differences
we cannot assign our specimen to the species Pleomartus palatinus (AMMON).
We denominate our specimen only Pleomartus sp. indet. until we obtain further
literature on this group of arachnides. In 1958, A. PRIBIL described the abdomi-
nal side of a part of an opistosoma and assigned it, with a question-mark, to the
genus Eophrynus. This species differs from ours in a more egg-shaped opis-
tosoma.

10 mm

Fig. 5 Pleomartus sp. indet., number of the specimen 71.
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Margita Vanova

Paleontologicka charakteristika niektorych druhov
z Jeruzalemského vrchu pri DobSinej

Resumé anglického textu

V bohatej literature o faune vrchnokarbonskych sedimentov popredné miesto zabera i monografia
Gy. Rakusza ,,Die Oberkarbonischen Fossilien von Dobsina (Dobsind) und Nagyvisnyo™ z r. 1932.
Autor v nej podava vysledky svojich paleontologicko-stratigrafickych $tudii réznorodej fauny
pochadzajlcej z viacerych lokalit z okolia Dobsinej. Popri druhoch prvy raz opisanych z klasickych
oblasti karbonu autor uvadzal tieZ druhy nové, niektoré pomenované, iné nepomenované, oznacené
ako sp. nov. ind.. Vaé$ina novych druhov pochadzala zo slienitych bridlic (horizont y) na lokalite
Jeruzalemsky vrch (Jeruzsalemhegy, Jerusalemberg) a piescitych bridlic (horizont {) na lokalitach
Baria Michaeli a Macacie diery (Mihalybanya, Macskalyukak, Michaeligrube, Katzenlocher).

V r. 1981 ziskal Geologicky tstav D. Stira od zberatela S. Mesaro3a zbierku fauny zo slienitych
bridlic z Jeruzalemského vrchu, ktora sme sa snazili doplnif vlastnymi zbermi fauny. V materiali
§. Mesarosa sa nachadzaji druhy z Jeruzalemského vrchu a z okolia Dobginej uvadzané ako i druhy
neuvadzané. Medzi exemplarmi druhov znamych z Jeruzalemského vrchu sa nasli ulomky sutural-
nych linii a pekny netplny odtlaéok vnutornych zavitov druhu Gastrioceras nopcsai RAKUSZ, na
zaklade ktorych m6zeme Gy. Rakuszove urcenie doplnif a spresnif v tom zmysle, Ze ho vyclefiujeme
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do

nového taxonu, ktory oznacujeme ako Dobshinaeceras gen. n. s typickym druhom Dobshinaece-

ras nopcsai (RAKUSZ). Medzi formami z okolia Dobsinej doteraz neuvadzanymi sa naslo i jadro
s odtlackom. ktoré povazujeme za novy druh a uvadzame ho ako Thrincoceras rakuszi sp. n. a jedno
jadro, ktoré uvadzame ako novy druh pod nazvom Proshumardites jerusalembergi sp. n.. Dalsie 3tyri
exempldre sme podla pristupnej literatiry nemohli zatial druhove uréif. Preto ich predbezne
opisujeme iba ako Streblopteria sp. indet. 1, Streblopteria sp. indet. 2, Euchondria sp. indet. a Pleo-
martus sp. indet. Zo stratigrafického hladiska nase druhy nevyvracaju doterajsie zariadenie mak-
rofaunistickych spolocenstiev z okolia Dobsinej do vestfalu B—C.
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Explanations to plates VIII—XI

Plate VIII

| 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 of the specimen 72; 3- x 1,8, 4-detail of the hinge line, x 4.8.
5—6 Thrincoceras rakuszi sp. n., number of the specimen 56, holotype; 5-detail of the first whorl,
x 1.9. 6-detail of the second whorl, x 1,8.

1—3 photo by H. Jendekova
4—6 photo by M. Vanova

Plate IX

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

Photo by H. Jendckova

Plate X

1—2 Proshumardites jerusalembergi sp. n., number of the specimen 40, holotype; 1-x 4.2,
2-detail, x 6,7.

3—4 Dobshinaeceras nopcsai (RAKUSZ); 3-number of the specimen 62, fragment of the whorl,
% 2.2, 4-number 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. Jendekova
1,2,5 photo by M. Vanova

Plate XI

1—S5 Dobshinaeceras nopcsai (RAKUSZ); 1-number of the specimen 60, holotype, x 2.6, 2-num-
ber of the specimen 60, holotype detail, x 5,1, 3-number of the specimen 100, paratype, suture,
x 2,3, 4-number of the specimen 101, paratype, suture, x 5,1, 5-number of the specimen 103,
paratype, profile of the whorl, x 4,7.

1, 2 photo by H. Jendekova
3—S5 photo by M. Vanova
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Viliam Sitar — Eva Planderova — Emilia Cierna

Knowledge on fossil flora of the Handlova — Noviky
lignite basin obtained from the Vt-D-5 drillhole

13 fotogr. tab. (XII—XXIV), slovenské resumé

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

Fossil flora findings in the Handlova — Novaky basin are very interesting. It is
proved by the published works of F. NEMEJC (1952, 1959), B. PACLTOVA (1958),
E. PLANDEROVA (1966), E. PLANDEROVA—P. SNOPKOVA (1970), M. TAKAC
(1967, 1974), V. SITAR (1976) and by rich findings in the last years in the lignite
opencast pit Lehota pod Vta¢nikom, dumps in the vicinity of Novaky or in
drillholes.

The submitted paper deals complexly with fossil remains from the Vt-D-5
drillhole, which was performed by GUDS (Geological Institute of D. Stir)
employees within the staten research task S-52-547-105 — Hydrogeological
research of chosen areas of the Slovak Socialist Republic, stage 05 — Hydro-
geological research of the Vtacnik Mts. (responsible manager Dr. V. DOVINA).

The Vt-D-5 drillhole was situated SE of the village Kamenec pod Vta¢nikom
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 fine-grained sand-
stones.

Macroflora (impressions of leaves) comes from depths 135 to 296 m. From
the petrographic point of view (according to V. KONECNY) following rock types
are present:

135—136 m coarse-grained, epiclastic sandstones with scattered rounded an-
desite fragments

RNDr. V. Sitar, CSc., RNDr. E. Cierna, CSc., Prirodoved. fakulta UK, kat. geologie a paleon-
tologie, pavilon B2, 842 15 Bratislava.

RNDr. E. Planderova, CSc., Geologicky uastav Dionyza Stara, Mlynska dolina 1, 817 04 Brati-
slava.
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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 series
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 ANDREANSZKY.
149—150 m Myrica lignitum (UNG.) SAP.,
150—151 m Laurophyllum sp.,
157—158 m Fraxinus sp.,
Carya serraefolia (GOEPP.) KRAUSEL,
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 Mpyrica lignitum (UNG.) SAP.
237—238 m Mpyrica sp.,
Ulmus pyramidalis GOEOFPP.,
Viscophyllum sp.
239—240 m Sapindus falcifolius AL. BR.,
Ulmus 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.) KRAUSEL.,
Quercus pseudocastanea GOEPP,,
Castanea sp.,

Mpyrica lignitum (UNG.) SAP.,

Acer sp. — fruits,

fish remains.

289—290 m Lycopodium sp.,

Laurophyllum markvaticense KVACEK,
Daphnogene polymorpha (AL. BR.) ETT,,
Mpyrica lignitum (UNG.) SAP.,

Quercus cf. urophylla UNG.,

Castanea sp.,

Castanopsis bavarica KNOBLOCH et KVACEK,
Zelkova zelkovaefolia (UNG.) BUZEK et KOTL. ,
Leguminosites sp.,

Carya serraefolia (GOEPP.) KRAUSEL,
Sapindus falcifolius AL. BR.,

Podogonium knorrii (AL. BR.) HEER,

Acacia parschlugiana UNG.

290-—291 m Glyptostrobus europaeus (BRONGN.) UNG.,
Laurophyllum nemejcii KVACEK,
Laurophyllum markvaticense KVACEK,
Daphnogene polymorpha (AL. BR.) ETT.,
Mpyrica lignitum (UNG.) SAP.,
Leguminosites ellipticus UNG.,

Celastrus sp.,

Acer tricuspidatum BRONN,
Acer integerrimum (VIV.) MASS.,
Acer sp. fruitd,

Ulmus pyramidalis GOEPP.,
Ulmus sp. — fruit,

Magnolia sp.

291—292 m Glyptostrobus europaeus (BRONGN.) UNG.,

Pinus hepios (UNG.) HEER,
Mpyrica 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 KVACEK,
Daphnogene polymorpha (AL. BR.) ETT.,
Laurophyllum sp.



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.) BUZEK 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,
Melania cf. aquitanica NOULET — gastropods.
295—296 m Pterocarya denticulata (O. WEB.) HEER,
Laurophyllum sp.

The fossil flora 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 Magnolia, Daphnogene
polymorpha, Podogonium knorrii, Salix, Diospyros brachysepala, Acacia par-
schlugiana, Sapindus falcifolius, Juglans acuminata, Carya serraefolia, Castanea
atavia, C. kubinyi, Castanopsis bavarica, Quercus pseudocastanea, Ulmus 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:
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179.1—179.2 m negat.
181.1—182.2 m negat.
185.2—185.5 m negat.

204.3—204.4 m posit.
205.7—205.8 m posit.
209.7—209.8 m posit.
211.0—211.1 m posit.

230.6—230.7 m posit.

232.8—232.9 m posit.
238.1—238.2 m posit.

245.2—245.3 m negat.
283.2—283.3 m posit.
290.8—290.9 m negat.
294.3—294.4 m negat.
295.3—295.4 m posit.
296.4—296.5 m negat.
297.8—297.9 m negat.
298.9—299.0 m negat.
299.6—299.7 m negat.
300.2—300.3 m negat.



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 system, 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 pollen 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 pollen grains of the
family Myricaceae, mainly Myricipites rurensis, more rarely Myricipites bituitus
that occasionally occurs up to the Middle Miocene. Pollen grains of the family
Cyrillaceae, typical of subtropical, swampy environment, were plentiful. We
suppose such an environment in our territory in the period of the Lower to
Middle Miocene. Species of the family Cyrillaceae occasionally occur in the
period of the Badenian to Sarmatian. Other discovered pollen grains came from
the genera Ulmus, 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. Pollen of Coni-
feropsida is rare. Of angiosperms, pollen grains of the genus Engelhardia,
families Oleaceae, Myricaceae, Momipites punctatus, species Castanea, Carya,
Ulmus, 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 have
been identified:

Melosira arenaria MOORE,

Melosira distans (EHR.) KUTZ. var. distans,

Melosira distans var. scala (EHR.) RALTS var. granulata,

Melosira italica (EHR.) KUTZ. var italica,

Melosira kochii Pant.,

Melosira scabrosa OESTRUP,

Melosira undulata (EHR.) KUTZ. var. undulata,

Stephanodiscus sp.,

Coscinodiscus sp.,

Actinoptichus sp.,

Actinocyclus ehrenbergii var. tenellus (BREB.) HUST.,

Tetracyclus lacustris RALFS var. lacustris,

Opephora martyi HERIB. var. martyi,

Fragilaria construens (EHR.) GRUN. var. construens,

Fragilaria construens var. venter (EHR.) GRUN.,

Fragilaria leptostauron (EHR.) HUST. var. leptostauron,

Fragilaria leptostauron var. fossilis (PANT.) HUST.,

Fragilaria pinnata EHR. var. pinnata,

Fragilaria transylvanica PANT.,

Eunotia gracilis (EHR.) RABH.,

Cocconeis placentula EHR.,

Cocconeis placentula var. euglypta (EHR.) CLEVE,

Stauroneis phoenicenteron (NITZSCH) EHR.,

Navicula amphibola CLEVE,

Navicula gastrum (EHR.) KUTZ. var. gastrum,

Navicula haueri GRUN,,

Navicula oblonga KUTZ.,

Pinnularia viridis (NITZSCH) EHR.,

Cymbella aspera (EHR.) CLEVE,

Cymbella cymbiformis (AG., KUTZ.) var. leptoceros,

Cymobella leptoceros (EHR.) KUTZ. var. leptoceros,

Cymbella turgida (GREGORY) CLEVE,

Gomphonema lingulatum HUST.,

Epithemia cistula var. lunaris GRUN.,

Rhopalodia gibba var. jastrabensis (EHR.) REH.,

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 much 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 (Tetracyclus 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 same. 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 flora — subtropical elements become less numerous upwards.

As regards the sedimentary environment, we have 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 place
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
Melania 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 period 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 Magnolia. According to the discovered plant assemblage the paleo-
climate was tropical, warm.

The findings of the above-mentioned macro- and microflora can be compared
with flora of the sediments over- and underlying coal beds in the vicinity of the
town Novaky. Occurrences of lignite and the species Botryococcus brauni prove
that in the area Vta¢nik — 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 Novaky.

As regards biostratigraphy, the found flora is interesting, too. Macroflora
remains (abundant leaves) indicate very warm and humid conditions. There are
representatives of the genera Laurophyllum, Daphnogene, Myrica, Magnolia,
Parrotia, as well as Tilia, Acacia, Castanopsis, Sapindus. Myrica grows mainly
in tropical and subtropical regions. The genus Castanopsis belongs among ever-
green woody-plants 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 pollen grains of the genus
Engelhardia, family Cyrillaceae and numerous Pteridophyta spores. Diatoms are
represented by numerous thermophile species, too.

When comparing the flora studied by us with that of other Slovak localities,
we state a difference in its composition. In typical Sarmatian localities (Jastraba,
Thrac, Mociar 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 above-mentioned localities. They were found only in the form of
pollen grains. Family Cyrillaceae, genus Lygodium prove Badenian age. As
regards overall composition of the flora, we may also consider the studied
sediments as Upper Badenian or transitory Badenian to Sarmatian.

By comparison of macroflora remains with pollen grain occurrences, some of
the pollen grains can be assignated to the natural system. 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 same 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 Vt-D-5 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 Melania 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 period 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 pollen grains according to the natural system. 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 Sitar — Eva Planderova — Emilia Cierna

Poznatky o fosilnej flore z hnedouholnej handlovsko-novickej panvy
z vrtu VT-D-5

Resumé

V priéci st uvedené biostratigrafické vysledky, zaloZené na §tadiu makroflory, mikroflory a rozsiev-
kovej flory.

Predmetom tohto komplexného studia boli sedimenty z vrtu VT-D-5, ktory bol situovany jv.od
obce Kamenec pod Vtaénikom.

Makroflora je bohata na druhy rodov Myrica, Tilia, Salix, Laurophyllum, Fraxinus, Carya,
Taxodium, Castanea, Acer, Glyptostrobus a iné. Mikroflora bola velmi bohata na druh Botryococcus
braunii, ktory je indikatorom nahromadenia bituminoznej hmoty. Zastapené boli druhy &el. Polypo-
diaceae, Sphagnum. Z ihli¢natych boli hojné druhy rodu Taxodium, Pinus, Picea. Z Angiospermae
boli najhojnejsie zastipené Myricaceae, Cyrillaceae, Ulmus, Carya, Castanea a iné.

Rozsievky boli zastupené centrickymi aj penatnymi formami. (Druhy rodu Melosira, Stephano-
discus, Actinoptichus, Fragilaria, Navicula a iné).

Podla vyskytu vysSie uvedenych spolocenstiev predpokladame sladkovodné sedimentaéné pro-
stredie, pri hlbsich zonach mierne brakické. Spolocenstvo flory poukazuje na vrchnobadensky az
spodnosarmatsky vek skimanych sedimentov. Paleoklima bola tepla — subtropicka. Sedimentacia
zacala pravdepodobne v jazernom prostredi a presla do mociarneho prostredia s typickou moéiar-
nou vegetaciou.

Explanation to the plates XII—XXIV
(Magn. VIII—X 1000 x)

Plate XII
1 Glyptostrobus europaeus (BBRONGN.) UNG., 288—289 m
2 Pinus sp. 2x,291—293 m
3 Acer tricuspidatum BRONN, 291—293 m
4 Taxodium dubium (STNBG.) 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 STUR, 135—136 m
10 Carya cf. serraefolia (GOEPP.) KRAUSEL, 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) BUZEK et KOTL., 289—290 m

5 Laurophyllum sp, 232—233 m

6 Carya serraefolia (GOepp.) KRAUSEL, 157—158 m

Plate XIV

1 Mpyrica lignitum (UNG.) SAP., 291—293 m

2 Magnolia sp., 290—291 m

3 Zvysky 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.) KRAUSEL, 289—290 m
4, 5 Laurophyllum sp., 290—192 m

Plate XVI
| Daphnogene polymorpha (AL. BR.) ETT,upper cuticle, 260 x, 291—292 m
2 Myrica lignitum (UNG.) SAP., upper cuticle, 260 x, 290—291 m
3, 4 Laurophyllum markvaticense KVACEK,
3 — upper cuticle, 260 x , 289—290 m,
4 — lower cuticle, 260 x, 289—290 m
5 Laurephylum nemejcii KVACEK, lower cuticle, 260 x, 291-—292 m
6 Parasitic Fungi in the cuticle of the leal Laurophyllum nemejcii KVACEK, 260 x, 291—292 m
7 Castanopsis bavarica KNOBLOCH, KVACEK, 260 x, 150—151 m

Plate XVII

1 Sphagnum sp., 289—290 m

2 Melania cf. aquitanica NOULET, 294—295 m
3 Castanea atavia UNG, 161—162 m

Plate X VIII (30,6—238 m, 283,2—283,3 m)
1—3 Botryococcus braunii KUTZING

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)
16, 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, 12 Juglans sp.

2—4,6,9 Carya sp.

5, 10, 11 Pterocarya sp.

7 Subtriporopollenites sp.

8 Carpinus sp.

11—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 Tricolporopolienites sp.

12 Quercus sp.

13 Tricolporopollenites sp.

14 Cupuliferae sp.

15—17 Salix 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.) KUTZ. var. distans, 290—291 m,

4 Melosira distans var. scala (EHR.) GRUN., 290—291 m,

5 Melosira kochii PANT., 289—290 m, 750 x

6 Melosira sp., 290—291 m,

Plate XXIII

1 Actinocyclus ehrenbergii var. tenellus (BREB.) HUST., 288—289 m, 1750 x

2 Actinoyclus ehrenbergii var. tenellus (BREB.) HUST., 288—289 m, 1500 x

3 Actinocyclus ehrenbergii var. tenellus (BREB.) 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 (Ni1TzsCH) EHR., 288—289 m, 350 x

4 Navicula sp., 290—291 m, 1250 x

5 Gomphonema lingulatum HUST., 290—291 m,

6 Rhopalodia gibba var. jastrabensis (EHR.) REH. 290—291 m, 760 x
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Adriana Zlinska

Recent foraminifers of the central equatorial region
of the Pacific ocean

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

Abstract: Several samples were taken from the central equatorial region of the Pacific ocean
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, representatives 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. Horni§, who had taken part in a research oceanic expedition on
board of the soviet ship “Georgij Maximov”, we received several samples from
the Pacific ocean.

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 CaCO,;. 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 aff. dutertrei ORBIGNY.
Hastigerina aequilateralis (BRADY), Globigerinoides conglobatus (BRADY),
Globoquadrina venezuelana (HEDBERG) and Sphaeroidinella dehiscens (PARKER
et JONES) that are mentioned in literature on oceanic abyssal sediments of the
equatorial region of the Pacific and Atlantic, are rare.

Of benthonic species, Melonis pompilioides (FICHTEL et MOLL) is most fre-
quent. Gyroidina neosoldanii BROTZEN and Favocassidulina Javus (BRADY), the

RNDr. A. Zlinskéa, Geologicky tstav Dionyza Stara, Mlynska dolina 1, 817 04 Bratislava.
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Synoptical plate of foraminifer occurrences

SPECIES

Textularia sp.

Eggerella brady (CUSHMAN)
Pyrgo murrhina (SCHWAGER)
Lenticulina aff. cultrata
(MONTFORT)

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 sp. (cf. F. scarenaensis
(HANTKEN))

Fissurina subformosa PARR
Rosalina bertheloti ORBIGNY
Hastigerina aequilateralis (BRADY)
Globorotalia menardii (ORBIGNY)
Globorotalia tumida (BRADY)
Globigerina aff. dutertrei ORBIGNY
Globigerinoides conglobatus
(BRADY)

Globoquadrina venezuelana
(HEDBERG)

Pulleniatina obliquiloculata
(PARKER et JONES)
Sphaeroidinella dehiscens
(PARKER et JONES)
Favocassidulina favus (BRADY)
Pullenia bulloides (ORBIGNY)
Pullenia quinqueloba (REUSS)
Pullenia cf. subcarinata (ORBIGNY)
Gyroidina neosoldanii BROTZEN
Melonis pompilioides

(FICHTEL et MOLL)
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latter discovered by the author of the species in recent abyssal sediments of the
Pacific ocean in lower latitudes, were abundant, too. Rarely can be found:
Pyrulina sp. (cf. P. angusta (EGGER))
Qolina 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 spine were rare.

The ratio of planktonic and benthonic foraminifers from individual depths is
following:

A. Zlinska

Recentné foraminifery z centralnej rovnikovej oblasti Pacifického oceanu
Resumé

Za uéelom paleontologického vyhodnotenia obsahu recentnych mikrofosilii boli po biofacidlnej
stranke prehodnotené vzorky z vyskumnej oceanskej expedicie absolvovanej sovietskou lodou
“Georgij Maximov”’ v roku 1981.

Ziskané vzorky pochadzaji z ekvatorialnej Gasti Pacifického oceanu z hibok 4736 m, 4766 m,
4900m, 4983 m a 5127 m. Z litofacialneho aspektu s tvorené pelitmi typu globigerinovych kalov.

Pre poznanie mikroorganickej Struktiry boli komponenty $tudované pomocou elektrénového
riadkovacieho mikroskopu JSM-U3.

Dominantné zastapenie v rezidiu maja foraminifery s minimalnym obsahom radiolarii, ostra-
kod, ihlic hab a inych.

Z planktonickych foraminifer si najrozsirenejsi zastupcovia zo spektra Globorotalia menardii
(ORBIGNY), hlavne Globorotalia tumida (BRADY). Spomedzi nich maji prevahu pravotocivé druhy
nad lTavoto¢ivymi. Okrem uvedenych je vyrazne rozsireny druh Globigerina aff. dutertrei ORBIGNY.

Velmi hojné rozsirenie z bentonickych foraminifer ma Melonis pompilioides (FICHTEL et MOLL).
Hojne sa vyskytuje aj Gyroidina neosoldanii BROTZEN a Favocassidulina favus (BRADY), najdena
autorom druhu v recentnych hlbokomorskych sedimentoch Pacifiku v malych zemepisnych Sirkach.

Explanations to Plates XXV—XXIX

Photographs were made by electron scanning microscope JSM-U3 by K. Sebor
Plate XXV

1, 6 Globorotalia tumida (BRADY), 25 %, 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 (HANTKEN), 90 x , 4766 m
9 Fissurina subformosa PARR. 25 x . 4766 m

Plate XX VI

I Sphaeroidinella dehiscens (PARKER et JONES), 30 x . 4766 m
Sphaeroidinella dehiscens (PARKER et JONES), 50 x, 5127m
Pulleniatina obliquiloculata (PARKER et JONES), 35 x . 4766 m
Pulleniatina obliquiloculata (PARKER et JONES), 80 x . 4736 m

. 6 Pulleniatina obliquiloculata (PARKER et JONES), 30 x ., 4766 m
Favocassidulina favus (BRADY), 30 x . 4766 m

-9 Globigerina afl. dutertrei ORBIGNY. 100 x . 4766 m

el RO SV )

late XXVII
Pullenia bulloides (ORBIGNY). 80 x ., 4766 m
Pullenia bulloides (ORBIGNY), 140 x , 4983 m
Pullenia quinqueloba (REUSS), 40 x , 4766 m
?Parafissurina. 60 x . 4766 m
Grroidina neosoldanii BROTZEN, 80 x , 4983 m
Gyroidina neosoldanii BROTZEN, 70 x . 4900 m
Pyrgo murrhina (SCHWAGER). 30 x , 4900 m
Eggerella bradvi (CUSHMAN). 70 x . 4900 m
Eggerella bradvi (CUSHMAN), 60 x , 4900 m

R =l IS B PR SV S e v

late XXVIII
Textularia sp.. 20 x . 4900 m
Melonis pompilioides (FICHTEL et MoLL), 50 x , 4983 m
Pyrulina sp. (cf. P. angusta (EGGER)). 50 x ., 4983 m
Rosalina bertheloti ORBIGNY. 50 x ., 4736 m
Rosalina aff. bertheloti ORBIGNY, 70 x , 4983 m
Oolina cf. laevicostata (CUSHMAN et GRAY), 25 x . 4736 m
Melonis sp.. 50 x . 4736 m
Fissurina marginata (MONTAGU), 40 x . 4736 m
QOolina sp.. 30 x . 4736 m

= . N A S

Plate XXIX

1 Oolina desmophora (RYMER et JONES), 60 x, 5127m

2 Oolina desmophora (RYMER et JONES), 300 x, 5127m

3 Hastigerina aequilateralis (BRADY), 35x ., 5127 m

4 Hasrtigerina aequilateralis (BRADY), 400 x , 4736 m

5 Hastigerina aequilateralis (BRADY), 70 x , 4736 m

6 Lenticulina aff. cultrata (MONTFORT), 50 %, 5127 m

7 Fissurina cf. lacunata (BURROWS et HOLLAND), 100 x , 5127m

=)
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A. T. Berynu

O6ocHoBanue cTpaTHrpaduuecKol cxeMbl /1e/IeHHs
NAJICOreHOBBIX OTJIOKEHHH

B pe3ysibTaTe MHOTOYHCIIEHHBIX HCCIE/IOBAHMIA K HACTOSILIEMY BPEMEHH BbIpa-
6OTaHBI YETHIPE CXEMBI PACUJICHEHHS MaJICOTEHOBBIX OTJIOKEHHH, Kaxaas U3
KOTOPBIX MMEET CBOM NpeumyllecTBa W HexocTaTku. [lepBoit cxemoit pac-
YJIeHEHHUs ABJISAETCA «MEXAyHapoaHbli» crpatotun Anrio-Ilapmkckoro 6ac-
ceiiHa, mony4usiuMii Hanbossiuee npuzHanue. Crparorun KOxHo#i PpaHuuM
WK, BepHee, 3amaaHbiXx AJBIN TEPPUTOPHAJILHO pPACHPOCTPAHSETCS Ha
Cpeau3eMHOMOPCKYIO T€OCHHKJIMHAD M JIETKO YBSA3bIBAETCH C APYTHMH pas-
pe3amu najieorena 3toi reocunkianHamm. Crpatorun KpbiMa u ero napacrpa-
torun Ha Ky6anu npuememsl uis aHanoun4Hbix paspes3os rora CCCP (6e3
3akaBKa3bs) ¥ NPHHATHI 32 OCHOBY pacusieHeHus nasieorena rora CCCP. Cxema
JieNleHns najeorena octposa Tpununan, paspaborannas I'. M. boyuu (1957)
u npeanoxennas B. A. KPALIEHHHHUKOBBIM (1965, 1969) B kavecTBe cTpa-
TOTMNA, OTJHMYAETCs CTPOMHOCTHIO, [ETAJbHOCTBIO  PACYJIEHEHHS U
BO3MOXHOCTBIO €€ IIPUMEHEHHS Ha OONIBLIMX MMPOCTPAHCTBAX.

Bce 3TH cxeMBbl pe3Ko pa3MYaroTCs, M KaXIas U3 HUX He JINIIEHA MOTPEIIHO-
creit. OOLUMM IS HUX SBJISETCS TO, YTO MO BCEM 3THM CXEMaM OTJIOXKEHHS
najneoreHa NEJIATCA Ha TPHU OTAENa — MaJIeOLEHOBBIH, J0LIEHOBBIA M OJIH-
rOUeHOBbIA. B GOJBIUMHCTBE Clly4yaeB MaJIeOlCH JENUTCS Ha JBa MOJOT/ENA,
J0LEH — Ha TPH, 2 B OJUroueHe (pakTHYecKH NONOTIENbl HE BBIIEJIAIOTCH.
Takum o6pa3oM, HA YpOBHE OTHEJIOB M NMOJOTIEJIOB OCHOBHOH Kapkac pac-
YJIeHEHHUS TaJIeOreHa COXPaHAETCS, YTO MMO3BOJISAET B ONPEAESIEHHON Mepe Kop-
penMpoBaTh OTJIOXKEHHS MaJieoreHa BecbMa OTaajieHHbIx obnacteit. Ho B Bo-
npoce onpeaesieHus crpaTurpaduIeckoro odbemMa 3THX NOApa3AeieHH U UX
rpaHul  HaGJrOJarOTCA  3HAYMTENbHbIE NpoTuBopeuns. CylecTBeHHO
pa3IM4aroTCA ITH CXEMbI U B JPOOHOCTH pacyJICHEHHS .

ITo payne mukpodopamMuHubep KaxabliH OTAE JETUTCA Ha pa3IMYHOE YHC-
JIO — OT JBYX 0 BOCBMH — Omoctpaturpaduyeckux 3oH. [lo dayne Hym-
MYJIMTH] HEPEJKO Y/IA€TCA B NaJIeOTeHE BBIIEIUTh HECKOJILKO ApycoB U 30H. Ho
BECbMa TPYIHOM 3a/1a4ei cTajia KOPPesalMs BbIAEICHHbIX Pa3HbIMU METOJAMH
crpaTurpaduueckux eIUHHUL MeX Iy cCOOOM.

A. T. Beryuu, EpeBanckuii nonurexuuyeckuit MHCTUTYT WM. K. Mapkca, Epesan
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B cBsi3u ¢ pacxoxaeHHAMH BO B3IJIs1aX HA MPOBEIEHHE IPAHMI] OT/IEJIOB H
NIOIOT/AEIOB NaJieOTeHa onpeiesieHHe 00beMa 3THX CTpaTUrpaGUIecKux eau-
HMII CTAJIO OJIHOM U3 Hauboslee aKTyanbHBIX MpobJieM cTpaTurpaduu najeore-
Ha. [Ipuyem 31a npobieMa BO3HMKIIA JABHO, HEOJHOKPATHO JMCKYTHPOBAJIach
B I€0JIOTMYECKOH JIMTEPATYPE H NOHBIHE HE HALILIA CBOEro OBIIENPU3HAHHOIO
pewenus. Ilo muennro M. M. AMHUYEHKO (1966): «... 3TM pa3HOIjacus c
TEYCHUEM BPEMEHH, B IPOLIECCE HAKOIUIEHWS HOBBIX JAHHBIX, HE TOJBKO HE
YCTPaHHIIUCh MJIH CTJIaIHJIMCh, HO COXPAHUITH CBOKO OCTPOTY». 3/1ECh XKe YMECT-
HO NPUBECTH ciieayroluee BuickasbiBaHue JI. JI. CTEITAHOBA (1958): «B nacros-
1ee BpeMsi, [I0XKaJlyl, HET HU OJIHOM CHCTEMBI, I'PAHHULLI KOTOPOM He ObIIM Obl
NIPEAMETOM TUCKYCCHH».

[Touemy e Takue BaxKHble BONPOCHI CTpATUrpaduu najieorena, Npu TaKOM
NPUCTAJIbHOM BHUMAaHWUH K HUM, He MOTYT HalTH CBOEro OKOHYATEJIHLHOTO
pewenns? YUTobsl 1aTh Ha 3TOT Bonmpoc Gosiee MM MeHee pa3yMHBIH OTBET,
CJIelyeT YNOMSAHYTh O HEKOTOPBIX NMOJOXKEHUSX, JEKAIIUX B OCHOBE CTPATH-
rpaduveckoro pacuieHenus Toim. OOGLIEW3BECTHO, YTO /O CETO BPEMEHH
Hanbosiee HaIEKHBIM U OOBEKTHBHBIM METOJOM BO3PACTHOTO PACUJICHEHHS
TOJII SABJISAETCSA [IAJIEOHTOJIOTHYECKUH METO. B OCHOBE NMaJIeOHTOJIOTMYECKOT O
METO/Ia JIEXHUT U3MEHYHBOCTL (DayHbI, CBA3aHHAs C W3MEHEHHMEM YCIIOBUH 06U-
TaHUs KHUBOTHBIX OpraHu3moB. M3meHeHne cpeabl OOMTaHUS — pe3yJbTAT
NPOMCXOMSALIMX B 00JIACTH TEKTOHMYECKHMX [BHXKeHUH. TeKTOHHuYecKHe
JABHXKEHHS HEMOCPE/ICTBEHHO BJIMAIOT HA 3aKOHOMEPHOCTH M3MEHEHHs CpeE/Ibl
OOHTaHMs, YTO B CBOIO OYEPEIb NPHBOANT K H3MEHEHHIO OPTaHHYECKOTO MUPA,
a4 HMEHHO BUJIOBOT'O M POJIOBOTO COCTaBa HUBOTHBIX.

broctpaturpaduueckoe pacujeHeHHE TOJLI B COOTBETCTBHM CO CTpa-
TOTHIIOM HOCHT Ha cebe OTne4YaToK TEOpHUH KaTacTpodm3Ma, COIJIACHO KO-
TOPOH TEKTOHMYECKHE JIBUKEHHS MMEIOT IJI00aNbHBIA XapakTep, U MOITOMY
00yciioB/IEHHBIE UMH H3MEHEHHs Cpelbl MPOMCXOAAT OAHOBpPeMeHHO. Teo-
peTHYeCKas reoJIorus IaBHO OTKA3aJ1ach OT TAKOTO YIPOIIEHHOT O TOHAMAaHHSA
3aKOHOMEPHOCTEN TEKTOHMYECKUX ABHXeHWi. Ho psaa nonoxenwmii 3Toit Teo-
puM B JIpyruXx 06/1acTAX reoJOTHH NMPOIOJIKAET BIMATH Ha 06pa3 MbIIUICHHUSA
reosioros. Ilpu conocraBieHHMH KOHKPETHOrO pa3pe3a cO CTPaTOTHIIMYECKUM
T€0JIOTH UCXOIAT U3 TOTO MOJIOKEHHUS, YTO 3aKOHOMEPHOCTH U3MEHEHHS CPEJIbI
Oo0MTaHHs OpPraHUYecKOTO MHpa B 06GJIACTH HAKOIUIEHHS OTJIOKEHHI HC-
CJIEyeMOT0 pa3pes3a He OTJIMYAJIMCh OT cTpaToTunuyeckoro. [peanonaraercs,
4TO BCE HM3MEHEHMs Cpelbl NMOBCEMECTHO MPOUCXOAWIM OJHOBPEMEHHO, H
MO3TOMY M3MEHYMBOCTDL (DayHBI Ha Pa3/IMYHbIX PErHOHAX TAKXKe J0JIKHA ObITh
NMO/IYMHEHA €IMHOMY NpaBuiy. B HacTosiiee BpeMsi 3TOr0 HUKTO HE MOXKET
YTBEPKAAaTh. 3aKOHOMEPHOCTH H3MEHEHHsI CPEIbl OOUTAHHS MOTYT ObIThH OIHU-
HAKOBBIMH JIMIIIb B MIPEIENIaX ONHOMU CTPYKTYPHO-POPMAIIMOHHOM 30HEI HJIH, TTO
KpaiHel Mepe, CONpPSKEHHBIX M OJH3KO PpACHOJIOKEHHBIX CTPYKTYpPHO-
bopMauroHHbIX 30H. B mnpemenax TakMX CpPaBHUTENIBLHO OrpPAaHMYEHHBIX
IUIOLIAZIEH MOXKHO NPOC/IEIUTh 32 OJHWHAKOBBIM XOJOM M3MEHEHHS Cpejibl
OOWTaHHS W W3MEHYMBOCTH OPraHu4eckoro mupa. I1o3tomMy u nossisitorcs
PETHOHAJIbHBIE CXEMbI CTPATHUIPaGUYECKOro pacuyieHEHHs TOJIIL. B kaxmoi
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pervoHanbHON cTpaTurpaduyeckoil cxeme o60OILIEHB MaTepHualibl TEX pas-
PE30B, OTJIOKEHHs KOTOPbIX HAKOMHJIMCH B OJIM3KHMX YCIOBHAX cpebl obuTa-
HHS, ¥ M3MEHEHHUs ITON CpeJlbl B MpeJiejiax BCErO PerHoHa B OCHOBHBIX Y€pTax
NOJ4YMHEHBI OJHOM emUHOM mocienoBaTenbHOCTH. CrenoBaTebHO, U3MEH-
YUBOCTH (hayHbI B MIPE/IeSiaXx JAHHOTO PETHOHA TaKXKe MPOTEKAET M0 €IMHOM I
MOYTH €JMHOH CXeMe.

Mcxons W3 M3J0XKEHHBIX TMO3WIMH, TOUCKM TJI00aNbHOrO CTpPAaTOTHNA M
rnobaabHOM eOUHON CXeMbl CTpaTHrpaduyeckoro pacujieHEHHs SBJISIOTCH
Hepa3pemuMoii 3aaaveit. 1o atomy nosoay xopouo Beicka3zancs J1. JI. CTENA-
HOB: «CJieqyeT 3aMeTuTh, YTO MHOTrHe 3apyOexHble cTpaTHrpadsl, oc-
HOBBIBASICh HA UICAJIMCTHYECKUX IPEACTABJICHUSAX O HANPABJICHHOM M NpPEJIo-
NpeiIe/IeHHOM DPa3BUTHH OT/JEJIbHbIX T'PYNN OPraHW3MOB, omMbOYHO Jomyc-
KaJId, 4TO 3MUO0JIM MMEIOT OYeHb LIMPOKOE, a WHOTAa MHPOBOE 3HAYEHHE,
NPUYEM HMX MOCIEJ0BATHIBHOCTD CTPOTO BBIAEPXKHUBAETCS.

B nocyieqHue roapl ¢ pe3koi KpHTHKO# crpaTtoTunos BeicTynaer O. HIMH-
JEBOJIb® (1975). OH CYUHMTAET, YTO «CTPATOTHIBI HE TOJBKO M3JIMIIHHHA, HO U
BpeIHbIA 6anIacT, ¥ YTO OT HUX MO3TOMY CJIEYET OTKA3aThCs.

Pa3nuM4HbIE TPYNNbl OPraHW3MOB Ha M3MEHEHHMs Cpelbl OOMTaHMA pea-
TMPYIOT MO-pa3HOMY: JUIS OJHHX I'PYNIl OPraHM3MOB MaJIeHIlIE U3MEHEHHUS
yCJIOBHH cpeibl OOMTAaHMS NPUBOIAT K BBIMHPAHHIO OTAEIbHBIX BHIOB M JIaXe
POJIOB, APYrHe e IPYNIbl OPraHWYECKOro MHPa MPOSABJIAIOT 60JbIIYIO NpH-
cnocobsienHocTb. ClielyeT TakXe OTMETHTb, YTO OJHHM H T€ XKE& H3MEHEHHs
cpenabl obuTanus (u3menenus pH, coneHocTH, riy6uHBI, TEMNEpaTyphbl U Ap.)
Ha OJIHH TPYIINbl OPraHU3MOB BO3AEHCTBYIOT MIHOBEHHO (B I€0JIOTHYECKOM
NOHMMAaHWM 3TOTO CJIOBAa), a Ha APYrHe — 4epe3 OINpeleeHHOE BpeMsA, H
[O3TOMY HA OJIHHX YPOBHSAX MPOUCXOJMUT pe3Kas CMEHA OQHMX IPYIN OPraHu3-
MOB, 4 Ha APYrMX YPOBHSAX — pe3Kas CMeHa BHAOBOTO M [aXe POIOBOTO
coctaBa. B cBsi3M ¢ 3TUM BeCcbMa TPYAHO MO OCTATKaM Pa3JMYHBIX TPyl
OpPraHM3MOB PACWJICHHTDb TOJIIIY Ha OJHHUX U TeX Xe yposHsaX. [To payHe Hym-
MYJIMTHI B OJIHHX CTPATOTUIIAX CPEJHHH 30LEH MOApa3Je/seTcs Ha JIBE, 4 B
JIPYTUx Ha TpH (payHUCTHYECKHE 30HBI, a 1o dayHe Mekux GopaMUHHDED Te e
oTJio)keHuss Ha TPUHMOAACKOM PErHOHAJIBHOM pa3pe3e pacuIeHAIoTCsa Ha
nate 6uocrparurpaduyeckux 3oH. ObpaTHyro KapTHHY MBI HaburoaeM npu
pac4jieHEHMH BEPXHE30LEHOBBIX OoTi0XeHuH. [Tonoit no Apyrum rpynnam op-
raHMYeCKHX OCT4TKOB ofHa OuocTpaTurpaduyeckass 30Ha OXBaThIBAET
IPOMEXYTOK MEX/Iy CMEXHBIMH OT/JeJaMH U nogotaenaMu. Tak, HanpuMmep,
BblIeJIeHHbIE 110 ¢iope HaHOTIaHKTOHAa B. A. KPAIIEHUHHHUKOBBIM u H. T
MYV3bUIEBBIM (1975) otnoxenus 30Hbl ¢ Cyclococcolithina robusta oxBaTsi-
BaIOT BEPXH JIATCKOTO Apyca M HU3BI NaJIEOLEHA ; OTJIOXKEHHUS 30HbI ¢ Discoaster
binodosus 0XBaTHIBAIOT OTJIOXKEHUS BEPXOB HIXXKHEIO M HU30B CPEHETO J0LIEHA.
Taxkoe xe oJI0OKEeHHE 3aHUMAIOT OTJIOKEHHS 30H5I C Nannotetrins fulgens mex-
Oy CpeaHHM W BepXHMM j30ueHoM. [IpuBenenHble (akThl, MOXeT OBITH,
SIBJISFOTCA TPHBHAJIBHBIMM HCTHHAMH, HO, K COXKaJICHHIO, B IPAKTHYECKOH Hesi-
TENbHOCTH B CTpeMJIEHMM pa3paboTtaTh YHHGAUMPOBAHHBIE M JI€TAJbHBIE
CXEMBI CTpAaTUrpaUIECKOro pacHICHEHHS ITH UCTHHBI 3a4acTYFO 3a0pIBalOTCH.
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[Ipu pacusieHeHuH TO/II NEPBOHAYAJILHO MOABICKUBAINCH PYKOBOISIIHE
(bopmel (BHIBI), M IO 3THM BHIAM MPOU3BOAMIIOCH COTMIOCTABJIEHHE CMEKHBIX
pa3pe3oB U UX Koppensuus co crpatorunoM. Ilo Mepe Hakomienus dakros
HEKOTOPBIE PYKOBOIAILIME (POPMBI MOTEPSJIH CBOE 3HAYEHHE, TaK Kak JUIs
MHOTHX M3 HHX OBLIO ycTaHOBJIeHO GoJiee MIHPOKOE BEPTHKAJIbHOE Pachpo-
CTpaHEHHE, YeM MPEAnoJiarajiock paHbiue. Bo3Hnukia Heo6GX0aMMOCThL NPOU3-
BOJIMTE COTIOCTABJIEHHE Pa3pe30B Mexk 1y cobO# M CO CTPATOTHIIOM HeE MOCpPe/-
CTBOM OTAETBHbBIX «PYKOBOJSIINX» BU/IOB, 4 IOCPEJCTBOM XapaKTEPHBIX KOM-
TJIEKCOB. XapaKTepHBIM KOMILJIEKCOM CYUTAETCS TPyINa BUAOB, HauboJiee yac-
TO BCTPEYAIOIIMXCS B Npe/ieiax NJaHHON cTpaTurpaduyeckoi equauubl. B no-
CJIEJHUE T'OJIbl HAPSAY ¢ XapaKTEPHbIM KOMILIEKCOM BBIAEJSETCA (M3 TOTO e
KOMILJIEKCA) 30HAJIbHBIHA B/, T.€. BUM, KOTOPBIH BCTPEYAETCH TONBKO B JAHHOM
cTpaTurpauyeckod eNWHHLE WM TPEHMYLIECTBEHHO NpPHUYPOYEH K Heid.
BblienieHHbIe TAKHM NyTeM CTpaTHrpaduyueckue eIMHHUIbI Ha3bIBAIOTCS GHO-
cTpaTurpaduieckuMu 30HaMH. [learoTCs NMONBITKH BBIJIEINTh AHAJIOTHYHBIE
30HbI 110 payne Hymmyautua (I'. H. HEMKOB 1967), mukpodopamunudep (E.
K. myukas 1969, B. A. KPAIIEHUHHHUKOB 1965), 110 HAHOMJIAHKTOHY M IPYTHM
rpynmnam opraHu4eckoro Mupa. MUMeroTcs TeHACHIUMH NPUIIUCHLIBATL 3TUM OHO-
crpaTurpaduyeckuM 30HaM ri106anbHOE 3HAYEHHE, T.€. IOJHATh UX 10 YPOBHS
30HBI WM ONENb30Hbl. B mocnennue roael TEOPEeTHYECKMM BOINpocam OHO-
cTpaTurpauy CTajau CHOBA YAENATH OoJibllioe BHMMaHWe B. B. MEHHEP
(1962), 1. JI. CTENAHOB (1958), I'. I'l. JIEOHOB (1973), B. A. KPAIIEHUHHUKOB
u I'. 1. HEMKOB (1975), O. IIMHAEBOJIb® (1975) u ap.

[lepBoHa4anbHO B CTPaTHUrpadMyeckOM pACUJIEHEHHHM TNAJIEOTeHa Bedyluas
POJIb IPHHA/JIENKAJIA MOJUIKOCKAM, B YaCTHOCTH MEJIEUMIIOAAM M TaCTPOIoaaM,
a MO3Xe 3Ta PoJib NEPEeLUIa K HYMMYJINTHIAM, B OCOOEHHOCTH K OTPAAY HyM-
MyJHTOB. BHOCTpaTurpaduyeckoe 3Ha4eHNHE ITON TPYNIbI CYUTAIOCH YYTh JIH
He YHHBepCabHbIM. [10 Mepe pa3BHTHA NaJCOHTONIOTHYECKOH HAYKH PsJL Crie-
IIHAJICTOB CTaJl MPHUIUCHIBATH TAKYIO YHHBEPCAJIbHYIO pOJib MUKpodopamu-
HUDEpaM, B YaCTHOCTH TJIAHKTOHHBIM. B mocnennee BpemMs HEKOTOpBIE HC-
CJI€I0BATEJIM B YIIOMSHY TOM CMBICJIE O0JIbILIOE 3HAYEHHE IPHIAIOT HAHOTIJIAHK-
ToHy. Hanbosiee 10cTOBEpHBIE Pe3yabTaThl MOJYYAIOTCS NPH KOMILJIEKCHOM,
COBMECTHOM MX HCIIOJIb30BaHWH. be3ycloBBHO, MJAHKTOHHBIE KHBOTHBIE, B
YaCTHOCTH MHKPOOPIraHu3Mbl (MHKpodopamuHudepbl, HAHOMIAHKTOH), B
NPUHIHAIE JOJKHBI 06/1a1aTh ¥ 06/1a1al0T PAJOM NPEUMYILECTB, KOTOPHIE, B
YaCTHOCTH, 3aKJIFOYAKOTCS B OOJIBIION MUTPAalHOHHON ciocobHocTH. Ux 06u-
Ji1e, CJIe/10BaTENbHO, 60JIbLIAs YaCTOTA BCTPEYAEMOCTH, e1lie GOJIbILE yBEINYH-
BaeT MX OMocTpaTurpaduyeckoe 3HaveHue. TeM He MeHee CTAaTHCTHYECKHiA
aHAaJIM3 3aKOHOMEPHOCTEH pPACpOCTPAHEHHSI COBPEMEHHBIX IpPeICTABUTEEH
IUIAHKTOHHBIX (opamuHudep Ha OGONBLIMX NPOCTPAHCTBAX INPHUBET HC-
CJIe/IOBATEJIEH K BBIBOY O TOM, YTO H 3Ta IPYIIa OPraHW3MOB B 3HAYHTEIbHOM
Mepe NMOJ4YMHEHA 3aKOHaM reorpaduyeckoro pacrnpocrpanenus. 1o n1aHHBIM
H. B. BENSEBOM (1969), H. B. BENAEBO#M u C. b. KPYTJIMKOBO# (1969), Ha-
Ontonaercs reorpaduueckas 30HAJIBHOCTL B PACIPENENEHHH HEKOTOPBIX
rpynn  Mukpodopamuuudep. Tak, B ceBepHOM MOJylUApUM CEBepHee
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wHpoTel 40° (£2-—3°), a B IOKHOM TOJYIIADHH FOXHEE HIMPOTHI 40°
(£ 2—3°) npeobnanarot npeacraButenu poaa Globigerina. B cy6Tponuyeckux
nosicax, Kak B CEBEPHOM, TaK ¥ B IOKHOM TIOJIYLIAPHAX, COOTHOILIEHHE
rino6urepuHu ¥ r1060poTanua B TIIAHKTOHe paBHoe. Ha Tponmkax mexay
mmpotamu +20° —20° npeobnamaroT BHALI M3 poda riIo6opoTaIMa. 3mech
ceMeiicTBO Globogerinidae nNpencTaBIeHO MOYTH HCKIKOYHTENBHO POJOM
Globigerinoides. Takas 30HaJBHOCTH B PAcHpOCTPaHEHMH TNpeACTaBUTENEH
Meskux hopamunudep 3aBeOMO CylecTBOBajIA U B ajseorene. MoxeT ObITh,
I'PaHHULBI 3TUX reorpaduyeckux 30H ObLIM HECKOJILKO MHBIMH, HO 4TO Takas
30HAJILHOCTE OblIa, ¥ OHA 10/KHA OblIa MOBIKATH HA YACTOTY BCTPEYAEMOCTH
TEX MJIM JAPYTMX IPYNN OPraHA3MOB BHE BCAKOTO COMHEHHMS.

YnomsHyTble COOOpaXeHusi TOBOPSAT O TOM, YTO HA MEPBLIH B3I YHUBED-
CaJIbHO paclpeesieHHbIE TIIAHKTOHHBIE OPTaHM3MBI, KaK B CTaJIHH XU3HM, TaK
U B CTAaguM 3aXOpPOHEHHS, MOJABEpraroTca mnepepacnpenesnenuto. Ilocnemnee
ycyrybnsiercsi TeM, YTO B OCHOBHOM Mbl HMEEM [IEJIO C OTJIOKEHUSAMH 111€JIb-
(oBOH 30HBI, T/I€ PACXOKIEHHSA B KOJMYECTBEHHOM pacCHNpeC/ICHUH BHIOB
BbIPaXEHBI CUJIbHEE M, CJEAOBATEJIBLHO, MOCJIe BHIMUPAHUS OHM Oousblue nmoa-
BepraroTcs nepepacnpeneneHuo. MMerTcs CBUOETENLCTBA O TOM, YTO OJHO
TOJBKO TedeHue " obGCcTpUM 3HAYUTENIBHO CABUTAET 30HY Pa3BUTUS I100Ure-
PUHMJI Ha CEBEp.

Hccnenopanue 3aKOHOMEPHOCTEH pacnpeeneHus U JajlbHeHIero nepepac-
npeneieHdsi MUKpodayHbl NPHBOAUT K MBICIIH O TOM, YTO HH OJHA Tpymmna
OPraHU3MOB HE MOXKET NPETEHAO0BATh HA YHHBEPCAJIBHOCTh H HA UCKJIFOUYHTE Ib-
HYIO U OJHO3HAYHYIO OHOCTpaTHrpadHYecKyro pojib. DTO €lle SABCTBEHHEE
0OOCHOBBIBAETCSl MPU COMOCTABJICHHH OJAHOBO3PACTHBIX, HO pa3Hodaiuasib-
HbIX TosL. Ha 3To o6patuiu BauManue b. I1. JKMXKYEHKO (1968), B. B. MEH-
HEP (1962) u apyrue, npeaoxuBIIMe U1 NTOAOOHBIX C1yYaeB psii OPUTHHAJIb-
HBbIX METOJIOB KOPpEISLHUH pa3pe3oB.

Kaxk 6bu10 cka3aHO BbIlLIe, paCUJICHEHHE TOJIL 110 OCTATKAM OPraHUYeCKOro
MHPa NPOU3BOAUTCS MYTEM H3YYeHHs 3aKOHOMEPHOCTEH BEPTHUKAJILHOIO pac-
NPOCTPAHEHHUSI OTAEJIbHBIX BHAOB HJIM KOMILUIEKCA BHIOB TOW MJIM WHOM IPYTIIIbI
opranu3moB. ClieqoBaTebHO, YeM KOpOYe [UTHTETBLHOCTh CYIIECTBOBAHUS BH-
Jla WUTH KOMIUIEKCa BHIOB, TeM Ooubllie ux OHocTpaTHrpaduueckoe 3HaUYEHHE,
T.€. IO HUM MOXHO paspaborath 6osiee npobOHYIO cxeMy GuocTpaTurpaduyec-
kKoro pacwieHeHus Touaul. Ilo mepe HakomieHus (GakTOB BBISACHHJIOCH, YTO
01030HA BHIA 3HAYHTEJILHO LIMpE ero 6uocTpaTurpaduueckoi 30HbI, HANIPH-
Mep Nummulites laevigatus, ABNSIOIIMICS 30HAJIBHBIM BHAOM HHU30B CPEIHETO
J0IleHa, B MOCAEACTBUU ObLI HAHAEH B OTJIOKEHHSX CPeNHEH YacTH CpedHero
souena ([Mapwxkckuit 6acceitn, Upan, MHaus), BEpXHe# YaCTH CpeIHEro 30LeHa
(Kapnarsi, Bonrapus, Typuus, ['py3us, AzepOaiimkaHn) 1 gaxe, 10 HEAOCTO-
BEPHBIM JAHHBI, B OTJIOKEHHAX HU30B BEepXHero 3oueHa (A3epbaiimkaHn). Takoe
I10JI0’Ke€HHE MBI Ha0JTI0O1a€M U B OTHOILIEHHH 3aKOHOMEPHOCTH BEPTHUKAJILHOTO
pacnpocTpaHeHHs Apyroro suaa — Nummulites perforatus, sBasitolierocs 30-
HaJIbHBIM BHJIOM BEPXHEro JitoTeTa. B HacTosIee BpeMs OH HalIeH Ha pa3Jiny-
HBIX YPOBHSX BCETO CpeHeIOLEeHOBOrO pa3pe3a. Ero npucyrcrsue 3apukcupo-
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BAHO M B OTJIOKEHHUAX BEpPXHEro 3oueHa. Takoe xke MoJiokeHue HabJirogaercs
B BEPTHKAJIbHOM PaclpOCTPaHEHHH MEJIKMX, B TOM YHCJIe UIAHKTOHHBIX (opa-
munudep. Tak, Globigerina triloculinoides, cuuTaBIIaAACA 30HAJIBLHBIM BHJIOM
HU30B NaJIcOleHa, BCTpeUeHa U B OTJIOKEHHUSX Bcero 3oueHa. He uckiroyena
BO3MOXHOCTB, 4TO PACILIHPEHHE BEPTUKAJIBHOTO JHANa30Ha Pa3BUTHA TeX HJIH
HMHBIX BHIOB 0OYCJIOBJIEHO CYOBEKTUBHBIMM NMPUYMHAMM, & UMEHHO — HEMpa-
BHJILHBLIM IIOHAMaHHeM o6beMa Bua. Hepenku ciiyyau, Korja Ha3BaHHe OJIHO-
ro BHJ4a MMeEET COOMpATe/lbHOE 3HAYEHHE, T.€. OOBEAMHSAET HECKOJIBKO BHUJIOB
HJIM TIOABHUIOB, HA YTO yKa3bIBaJM MHOTHe najieoHTosIord. CyOBEeKTUBHO HH-
TepBaJl BEpTHKAILHOTO PACIPOCTPAHEHUS BHAA MOXKET ObITh pacIlIipeH U B pe-
3yJIbTATE HENPABUJILHOTO OTIPe/IesICHUsl CTPATUI Pa(pUIECKOro NnoJIOKEHUs TOJI-
1M, B KOTOpO# OOHapyeH NaHHbIA BUA. Takue MCKaXEHHs B OIPEJIECIIEHHH
UHTEpBaJIa BEPTHKAJILHOTO PACIIpPE/IEIEHNsI BUAOB BbI3BaHbl HU3KUM YPOBHEM
HAIlIMX 3HAHWH M IPUYPOYEHbI, B YACTHOCTH, K MaJIOM3y4eHHbIM pernoHam. [1o
Mepe HaKOIUIEHHS HOBOH MH)OpPMAaLMM YMEHBINAKOTCH HCKAXEHHs NPEEsIoB
U PACIIMPSIOTCS WHTEPBAJibl BEPTHKAJIBHOIO pacnpocTpanenus suaa. Ilpu
U3YYEHHH NOJIHBIX H HEMTPEPHIBHBIX Pa3pe30B, Ie OTCYTCTBYIOT BHYyTpH(opma-
MOHHBIE ¥ JPYTHe TEePEPBIBLI B OCAJIKOHAKOIIJIEHHH, BCE MEHbIlle 00HApyXKH-
BAKOTCH CKaykooOpasHble cMeHbl ¢ayHbl. CMeHa OJHOrO BHAA APYTMM HJIH
OIHOM rpynnbl GayHbl IPYroi NMPOUCXOIUT IIaBHO, BECbMA IOCTENEHHO, YTO
JIMIIAET HAC BO3MOXHOCTH 00Jiee YeTKO YCTAHOBUTD IpeE/ieibl BEPTHKAJIBHOTO
pacrnpocTpaHeHHs OTAEJLHBIX BUAOB, a TeM OoJiee TpynIbl BUI0B, U OTOUTH 10
HUM T'paHuIbl Toml. [103TOMy B HacTosllee BpeMs U1 YCTAHOBJICHHUS [UTMTE b~
HOCTH CYIIIECTBOBaHHS OJIHOTO BHAA YNOTPeONAIOTCA pa3Hble 0003HAYECHHS:
Teisib30Ha (TeHIOXpOoH, 3MuboJIb U Ip.). BONBIIMHCTBOM Hcciea0BaTENEH IPH
pacujieHeH!H TOoJIL Ha ApoOHble OMocTpaTUrpaduyeckue eanHUIbI IS BKIIFO-
YeHHs BUA B XapaKTEPHbIA KOMILIEKC OepeTcss He KOHKPETHOE pa3BUTHE JaH-
HOTO BH/A II0 BCEMY pa3pe3y, a ero 3nubosb (A. T. BETVHH (1964), I'. IIAYE
(1966), B. T. TOJNEB (1969) u ap.). [IpudeM mis BeIsiCHeHHs nM00IM BUIA
NpeUIOKEHbI Pa3JINYHbIE METObI, B OCHOBHOM OINHPAIOIIMECH HA COAEPKAHUE
JIAHHOTO BHJA B eIMHUIE 00beMa nmopoibl (MpoOkl), ¥ 3TUM YCTAHABIUBAETCS
yacToTa BCTpeyaeMocTH (p). B mocnennue roawl [Jis BblAEIEHUs 3MHOO0JIEH
BH/IOB IIPUMEHSIOTCH METOIbl MaTeMaTH4eckoil ctaTucThku b. B. ITOSPKOBA
(1969) n ap.

Kak 6b1710 Cka3aHO BBIILIE, IPH BBIAEIEHHH KOMILIEKCA XapAKTEPHBIX BUIOB
U1 GnocTpaTUrpa@uyYeckux e JHHUIL aBTOP HACTOSIIUX CTPOK TAKXKe PYKOBOJ-
cTBOBaJICA ycTaHOBJieHHeM anuboseit (A. T. BETYHU 1964). Ho nanpneiinne
HcclenoBaHuA ¥ 0030p JIMTEPATYphl MO 3aKOHOMEPHOCTSIM M PaclIpoCTpaHe-
HHUIO HYMMYJIMTHI U HEKOTOPbIX MeJKuX (opamunudep mpusenu k ybexe-
HHIO, YTO BKJIFOUEHHE 3MUOO0JIH TOrO WM APYroro BHIa B XapaKTEPHBIA KOM-
JIEKC PABOMEPHO J1 HeOOJIBLINX PErMOHOB, 00NaarollMX UIEHTHYHBIMHU
YCIIOBHAMHM CpeAbl OCAaJKOHAKOIUIEHHS M OOMTaHHs, HA YTO YKa3bIBaJH €IIE
. JI. CTEITAHOB (1958) u apyrue. 3a npenenaMu JaHHOH KOHKPETHOH CTpPyK-
TypHO-GOPMaLMOHHO# 30HBI 3MHO0JIb OJJHOTO M TOTO e BHAA QUKCHpYeTCs Ha
pa3IMYHBIX YPOBHSX, 3a4aCTYHO BHIXOASAIIMX 3a Mpe/esIbl TEX CTpaTUrpadpuyec-
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KUX €OWHHI], KOTOpBIE OBLIM BbIJAEJEHbI IO 3MHUOO0JM OJHOrO WX 3MUO0ISIM
HEeCKOJIbKMX BHI0B. CleloBaTebHO BblaeNIeHHe OuocTpaTurpaduyecknx eau-
HUIL TOJILKO 1O 3nM00AM BHAOB HA OOJIBLINX TJIOMIANAX COINPSIKEHO TAKKE
¢ OOJILIIMMH NOTPEITHOCTSAMH M MOXET NPUBECTH K OLIHOKaM.

B Hamem pacnopsokeHun umenoch cBbiiie 500 mocioHHBIX pa3pe3oB U3
pa3nu4HbIX obsacTei pa3BUTHSA MajeoreHa. buocrpaTurpaduyeckuMu KpuTe-
PUSMH IIPOM3BEICHO UX PACYJIEHEHHE, U IIYTEM COMOCTABJIEHHS CO3/IaHbI CBO/I-
Hbl€ pa3pe3sl. [ pynnupoBaHue nx 60JILILIMHCTBOM HCCIIEIOBATEEH IPOU3BEIE-
HO 110 NPUHAJIEXHOCTH 3THX Pa3pe30B K OTIEJIbHBIM TEKTOHHYECKHM CTPYKTY-
paMm, banuanbHBIM 30HaM, CTPYKTYPHO-GOpMalnOHHBIM eauHunaM. [1o Tumo-
BbIM pa3pe3aM COCTaBJIEHbl PErHOHAJIbHbIE CXEMbI OHOCTpATHUrpapUYecKOro
pacunenenMs. [IpousBeeHa UX KOppeJsLHs C OJHUM H3 HA3BAHHBIX HAMHM
BbILIE cTpaTOTUNOB. Ha kaxaoM 3Tamne reHepaau3anuu 11 yCTPaHEHUS HMEFO-
LM XCS HEYBA30K B TOHM WJIM MHON Mepe NPHHATHI BOJILHBIE PEILIEHHS, U TO3TOMY
B HACTOSIIlEE BPEMsl HH OJIHA CXEMa HE MOXKET NMPEeTEeHAOBATh HAa YHUBEPCAJIb-
HOCTBb MJIH Hay4HYIO 0e3yNnpeyHOCTS.

B Hamux uccienoBaHMSIX MbI TaKXke NPHIEPKUBAIKCH OOIIEIPHHATOM MO-
CNe0BaTEIbHOCTH pa3paboTku cTpaTUrpaduieckoil cxeMbl pacyjieHEeHHs ma-
Jieorena. Hamu cocrtapyieHo cBbiie 100 nocnoHHBIX pa3pe3oB U3 pa3HYHBIX
OTPE3KOB NAJIEOTEHOBBIX OTJIOKEHUI ApMeHuH, COOpaHbl H CHCTEMATH3UPOBA-
Hbl TaKXe T€ re0JOTHYECKHE pa3pe3bl, KTOPOble OBbILJIM COCTABJIEHBI APYTHMH
HCCJIEIOBATE/ISIME TIaJleOTeHa ApPMEHHMH M CONpeNesibHbIX Tepputopuid. ITo
pa3paboTaHHONH HaM# METOMKe (CM. HUXKE) 3TH pa3pe3bl ObLIM CrpyNNHpOBa-
Hbl Ha cBOAHBIE. C/Ie1aHa MONbITKA IPOU3BECTH KOPPEJISILIAIO CBOJHBIX pa3pe-
30B M COCTaBUTh PErHOHAJIBHYHO CXEMY pacCuJICHEHHMsi majieoreHa ApMeHHH
U comnpeeNbHbIX TeppuTOpHii. [Tocneayrommii 3Tan HaMX paboT AoJKeH ObLT
COCTOATh B CONOCTABJIEHHH PETMOHAJILHOM CTpaTHrpaduyeckoil cxembl CO
cTpaToTHnoM. be3 yBs3kH pernoHasbHOM cTpaTHTpadUIecKoi CXeMbl CO CTpa-
ToTHNOM mobas crpaturpaduyeckas pabora ocraercs HedasepiueHHOH. Ho
31€Ch BO3HHKAE€T OCHOBHOE MPENSTCTBHE — C KAKMM CTPATOTUIIOM IIPOU3BECTH
3Ty Koppenauuro. C oTHOH CTOPOHBI, KOPPEISUMA CTPATHIPAPUIECKOH CXEMBI
Apwmsnackoi CCP, xak yactu tora CCCP, noyikHa NpOBOIUTECS C YTBEPKICH-
HbIM naJjieoreHoBoi komuccuen MCK crpatotunom (KpeiMckuit paspes) uim
napactpatotunoM (Kybanckui paspes). C apyroi croponsi, Apmenus, Ma-
b Kaskas u npuneratomye k HuM obsactu Taspo-KaBka3ckoi reoCHHKIIN-
HAJTbHOM CUCTEMBI B I€0JIOTHYECKOM OTHOLUEHHH SIBJISIOTCH HEOThEMJIEMbIMH
vacTsamMu CpeIM3eMHOMOPCKO# IeOCHHKJIMHAIIH, U MI03TOMY MX Ire0JIOrHYecKoe
CTPOEHHE TECHO CBA3aHO C 3TOH 061acThbIO. B CBA3M € 9TUM MBI CTOJIKHYJIACH
C TPYOHOCTBIO, 3aK/IOYAIOIIEHCS B HECOOTBETCTBHH CTPATHI PAPHYECKHX CXEM
tora CCCP u CpennseMHOMOpCcKoii npoBuHIMH. OJHOBPEMEHHO Ha/10 TIOIYep-
KHYTb, 4TO0 ApmeHns u Manbiii KaBka3 B 1€JIOM MOTyT, NIpH NpPaBHIBHOM
HAayYHOM IOAXO/E, OKa3aThCsl MECTOM YBSI3KM [IBYX Ha3BaHHBIX CTPATHIpadHu-
HECKMX cxeM. MBI 3aaBajluCh LIENBIO, €CJIM HE YBA3AThb 3TH J[BE pa3/MYHbIE
cTpaTurpaduyeckue CXeMsi, TO MO KpaiHel Mepe, ONBITATHCA BLISBUTH MYTH
PELLICHHs 3TOT0 BaXXHOTO BOMPOCA.
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Pa36op GuocrpaTturpaduyeckoro MaTepuana o najeoreHy Cpeau3eMHON
NPOBUHIIMY TIPUBOMT K BBIBOJLY O TOM, YTO HH OJIMH U3 UMEIOIIMXCA CTPATOTH-
MOB HE MOXET MPETEHIOBATh Ha YHHBEPCAJIbHOCTh. M3 CKa3aHHOTO BBITEKAET,
YTO KJACCHUYECKHE METObI PACUJIEHEHHUS M CONOCTABJIEHHS TOJIL CTAJKHBAKOT-
¢ ¢ 6OIBIIMMH TPYAHOCTAMHU. MBI CYMTAEM, YTO JJI OOBEKTHBHOIO PEILICHUS
BOINpPOCA KaK OTHOCHTEILHO ONTHUMAJIbHOTO YHCJIA 30H, TaK M YETKOH Xapakre-
PHCTHKH KOMIUIEKCA BUAOB, pa3rpaHHYHUBAIOIIUX 30HY, CIEYET NPUBJIEYb TOT
OrpoMHbIil (pakTUHEeCKHil MaTepHas, KOTOpbIH COOpaH MCCIENoBATENAMH U3
AHOJIOTHYHBIX OTJIOXKEHUH 00JiacTedl pa3BUTHS majeoreHa. Takas 3agada Mo-
KeT OBITh pellleHa C NPUMEHEHHEM METOJIOB MAaTEMATHYECKOH CTATHUCTHKH.

B cBsI3¥ ¢ 3THM Ha3pesia HeoOX0IUMOCTb CO3/IaHUSI MEXPETHOHAIBHON YHHU-
BEpCAJIbHOM cTpaTUrpaduyeckoi mkanbl. AGCTpakuus B pELIEHHH CTpaTHIpa-
¢uueckux 3amaa4 Takke He HOBa. Kak cmpaserumBo ykaswiBaer M. M. SIM-
HUYEHKO «... abCcTpakims, K KOTOpo# 4acTo npuderaroT B NPOIECCe NO3HAHUS
HCTHHBI ... TIOMOTaeT OTBJEYbCS OT BCEro BTOPOCTENEHHOrO B H3Y4Y4€MBbIX
npeaMeTax, Mpoueccax W SBJIEHHAX M COCPENOTOYHMTh BHUMAHHME HA CAMOM
cyuiectBeHHOM». Co31aHHe MOJIEIEH ABJISETCS OCHOBHBIM HallPaBJIEHHEM COB-
pEMEHHBIX HAYYHBIX HCCJIEJOBAHMH.

Kak 6bU10 OTMEYEHO BBIIIIE, B MOJIENb CTPATUIPaUUECKOH €AMHHIIBI J10JI-
JHBI BKJIIOYATBLCS BHJbI, HMeErOIIMe Hauboliee IIMUPOKOE IMPOCTPAHCTBEHHOE
pacnpocTpaHeHWe W HaHWMeEHbLIEe BEPTHKAJIbHOE, WHBIMH CJIOBAMH BHJIbI,
HMMEIOIIME MAKCUMAJIbHYIO YaCTOTY BCTpedaeMocTH (Pi1) B IpocTpaHCTBE M Hau-
MEHBIIYIO 4aCcTOTY BCTpeyaeMoTH Bo BpeMmeHH (PB). 3Hauenue Pa omnpene-

m
JIAETCA OTHOIICHHEM —l, KA€ m — KOJIMYECTBO HCHBITBIBAEMBIX PA3pPE30B,
m

am, — YHCJIO Pa3pe30B, B KOTOPBIX BCTpEYeH JaHHbIH BU/. 3HaveHue PB onpe-
a

NeJISeTCcs OTHOLIEHHEM — , T/I€ @ — KOJIMYECTBO CTpATUrpaduyeckux moapas-
a

JieJIeHUH aJ1e0reHOBOM CHCTEMBI, @ 4, — KOJIHYECTBO CTPATHIPahUYECKUX €/1M-
HHI1, B KOTOPbIX 0OHapyxeH naHHbli BuA. CooTHowenue P v PB onpenenser
KOPpPESIMOHHOE 3HadeHue BuAa. VICXOAs M3 OCHOBHBIX MOJIOKEHHH OGHO-
crpaturpaduu, Pi 10/keH B ypaBHEHHH 3aHUMATD M0JIOKEHHE YHCIIUTENS, TaK
KakK ¢ yBesMueHneM P yBeMuMBaeTCs KOPPETALMOHHOE 3HaYeHue Buaa, a P
B YPaBHEHHM [OJDKHO 3aHHMAaTh MOJIOKEHHE 3HAMEHATe/Isl, TaK KaK C yBeJH-
YyeHUEeM 3HaUYeHus PB yMeHbIIIaeTCs KOPPENSLMOHHOE 3HaAYEHUE BH/IA, CJIeI0BaA-
TeNbHO, YPaBHEHHE IPHOOPETAET ClIEAYIOIIMH BH/L:

m,
P, m  fh.a
KK=-—=——-=
P, a m.a
a

rae K, — xo3¢gduimenT koppensiuy JaHHOTO BHU/A.
B ypaBHeHMH m MOKeT UMETh 3Ha4YeHHe oT | 1o co. be3ycnoBHo, U3 naeore-
HOBBIX OTJIOKEHHH BCEH MJIAHETHI MOXXHO COCTaBUTh OECKOHEYHOE KOJMYECTBO
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pa3pe3oB, pacnpeneeHne GayHbl B KaXJI0M U3 KOTOPHIX Y4eM-TO JOJDKHO OTJIH-
yaTbCa OT Apyroro. Ho Mpl onepupyeM KOHKpPETHBIMH JaHHBLIMH MPH 3HaYe-
HUSIX: M, — 9TO BCE W3BECTHBIE M ONMMCAHHBIE pa3pe3bl NajieoreHa, KOJIMYec-
TBO KOTOPBIX HACYHTHIBAETCH THICAYaMHM;, m,, — I3TO M3BECTHBIE HaM
peruoHajIbHbIE CTPATOTHIIMYECKHE Pa3pe3bl, KOTOPbIE HACYMTHIBAIOTCS HECKOJIb-
KHMM JIECATKAMM ; M, — 3TO TO KOJIMYECTBO PETHOHAJILHBIX Pa3pe30B, JIMIIb
NIPH HAJIMYMH KOTOPBIX MOXKHO NOJIYYUTh JOCTOBEPHBIE JaHHBIE, ONTHMAIEHOE
KOJIMYECTBO Pa3pe30B ONpeNeNseTCsl 3aKOHAMH MAaTEMaTHYECKON CTATHCTHKH.
[Ipn HaIMX TOJICYeTaX MbI IPHHSIIN 32 OCHOBY M, CYUTas, 4TO m,, cobupaer
B cebe ry1aBHbIE Y€PThl M,,,,, 2 HanboJiee TOUHbBIE TaHHBIE MBI OJTYYHJIH ObI IPH
M., TPUBJIEYEHHE MAaTEpHasa KOTOPOTO COTIPSIKEHO C GOMBIIUMHU TPYAHOCT -
mu. Ho ¢popmyna A. JlimHa nomnyckaeT BO3MOXHOCTh CO3[aHUs OMOCTpaTH-
rpaduueckoit Moaesm 1o payHe HyMMyauToB m > 20, Tak kak 20 peruoHalb-
HbIX pa3pe3oB obJiacTedl pa3BHUTHA MaJieOT€HA ¢ JOCTOBEPHOCTHIO 70—80 %
MOTYT BBISBHTH 3aKOHOMEPHOCTH PaCIpOCTPaHEHUs] HYMMYJIMTOB IS BCEH
061acTH B 1IEJIOM.

Onpenenenne 3Ha4eHUs a B ypaBHeHUH Py = - COTIPSAKEHO C HEKOTOPHIMHU

a
TPYAHOCTSIMH. @ — 3TO KOJIMYECTBO CTPATUTpahHUECKUX NOAPA3/IeTIEHHI, BXO-
JWIIMX B JAHHYIO CTPAaTUrpadUyecKylo eAHHHUIly (CHCTeMa, OTAeN, MOAOTAEN,
Aapyc, 30Ha ¥ ap.). CrpaTurpaduueckue nmoapas/iesieHds OOJIKHBI OTpaXxaTh
CMEHY YCJIOBUM OOHMTAHHSA OPTraHU3MOB, SIBIISIFOIIMXCS CJIECTBHEM TEX T€0JIO-
ro-TeKTOHHYECKMX MPOLECCOB, KOTOPBIE MPOUCXOIUIN B MIEPHOJ HAKOILIEHUS
NopoJA AAHHOTO CTpaTHrpauyeckoro WHTepBaJa. [lo cero BpeMeHH HaM He
M3BECTHBI BCE Te PyOexH, NPH KOTOPBIX MPOUCXOU/IHN OOJiee HIIK MEHEE 3HAYH-
TeJbHbIE T€0JIOrO-TEKTOHHYECKHE U3MEHEHHS, MOTYIIME NPUBECTH K M3MEHE-
HHIO Cpeabl 0OUTaHuUsA, NPeAONpENEIsIOIINe H3MEHEHHS POJOBOTO H BHIOBOTO
cocTaBa OpraHuyeckoro Mupa. B 6mocrpaturpacdum pemaercs obpataas 3ama-
4a. M3MeHYMBOCTBIO POJIOBOTO HJIM BUAOBOIO COCTaBa (DayHHUCTHYECKOTO MJIH
(bOpUCTHYECKOTO KOMILIEKCOB OIPEJEJIsieTCss KOJHYECTBO CTpaTUrpaduyec-
KHX N0Jpa3/ieIeHuid, COCTABIAIOUMX JaHHYIO CTPATUIPa(QUUECKYIO €IMHHMILY.
Bot 31ece u BO3HMKarOT crnopbl. Hepenko TpyJIHO YyCTAaHOBHTBH, YTO CYMTATH
N3MEHEHHEM (hayHUCTUYECKOTO MJIM (IIOPHCTHYECKOTO KOMILIEKCA — MOsBJIE-
HHE HOBOTO BH/A, UCYE3HOBEHHE CTAPOT0, H3MEHEHHE KOJMYECTBEHHOIO COOT-
HOILIEHHS TeX XK€ BUIOB MJIM €lIe YTO-TO Apyroe. TakumM o6pa3oM U NOsSBIAIOT-
cs pa3Hble CXeMbl OHOCTpaTUrpadUYeCKHX pacuJieHEHUH O/THMX U TeX Ke OTJIO-
KEHUH. 31eCh K€ U BOZHHUKAIOT CIIOPbI OTHOCHTEIILHO OTIPE/IE/IEHHsl PAHTa 3THX
6uocTpaTUrpadMYECKUX €IMHHIL, H B CBSA3HM C 3THM BOMPOCHI UX COMOMYHHEH-
HOCTH.

HecMmoTps Ha pacxoaeHHs BO B3TJIsiAaX OTHOCHTENBHO [IeJIEHU MaJjleoreHa
no dayHe HyMMYJIUTHA, HanboJiee NPUHATHIM SIBBJISETCS JEJICHHE MajieoreHa
Ha JIecaTh 6GUoCcTpaTUrpadMYECKUX €JUHULI, B TOM YHCJIE B NaJIeOlieHe — OJIHY,
B HHXKHEM J0LIEHE — JIBE, B CPETHEM J0LIEHE — TPH, B BEPXHEM JOLIEHE — TPH,
B oJMrouene — oaHy. CrenoBaTenbHO, 3Ha4eHHE a COOTBETCTBYeT uMdpe 10.
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Onpenenss 3HayeHue m = 20 u a = 10, Hama Gpopmyia npuodpeTaeT cieayro-
LIMHA BUA:

Kot — m,;. 10
20 .3,
1.10
Kosddunment xoppensiuyuu Buga npu m, = 1 u a, = 1 pasen Ky = —— = 0,5.

20.1

CnenoBaTenbHO, BHIOBI, UMeEOLIHE cyrybo OrpaHMYeHHOE pacrnpocTpaHeHHe
(m; = 1), ecnu OHM [a)ke NMPUYPOYEHBI JIMIUb K OJHOM CTpaTUrpaduyeckoi
equHULEe (2, = 1), HE UMEIOT KOPPEIAUHOHHOrO 3HaveHus. OHU, UMES Y3KOE
BEPTHKAJIbHOE pACNpOCTpaHeHHe (TeHIb30HY), HE HWMEIOT CBOMX aHAJIOrOB
B IPYTUX UCTIBITBIBAEMBIX pa3pe3ax. 3Hadenue K < 0,5 11 oTae1bHbIX BHIOB
MBI IIOJIYYHM H NIPH Pa3HbIX 3HA4YEHUAX m, # a (tab.. 2.1), KoTOpbIE, 10 3TUM
ke CooOpaxeHHsM, TaKKe HE MOTYT HMETh KOPPEJAIMOHHOrO 3HavYeHus. [1o
HAIIMM CTAaTHCTHYECKMM IIOACYETaM, W3 CTa BHIOB OTPsAa HYMMYIHTHI,
BCTPEYEHHBIX B NAJIEOT€HOBbIX OTJIOXKEHHUSIX F0XKHO# BeTBH TaBpo-KaBkasckoi
reOCHHKJIMHAIBHOR cucTeMbl, Kg** > 0, 5 obmamaer 29 Buaos. OcTajibHbIE
Buael ¢ K™ < 0,5, npu HacTosIe# cTaauu U3y4eHHOCTH TaHAaTochepsl, Koppe-
JIAMOHHOTO 3HAYEHHs HE UMEIOT M He JOJIKHBI BKJIFOYAThCS B COCTAB Xapak-
TEPHBIX KOMIUIEKCOB OHOCTpaTHrpadHUYecKuX €OUHHUL MEXPETHOHATBLHOTO
YHUBEpPCAJBLHOTO cTpaToTHna (Monesu). ITo cyOBeKTHBHBIM COOGpPaKEHUSM,
Juis YeTeipex BUnoB (Nummulites anomalus DE LA HARPE ¢ K§** = 0,4, N. gar-
nieri DE LA HARPE ¢ K§** = 0,3, N. praefabianii c K§** = 0,25 u N. uroniensis
¢ Kg* = 0,4) cnenanbl UCKIIOYEHUS, YYHTHIBAS MX OOJIBIIYIO MOMYJISPHOCTh
KaK BHMJIOB, UMEIOIIUX 60JiblOE cTpaTHTpadUvecKkoe 3HaYEHHE,

n
AHaJIOTHYHBIE MO/ICYETHI HAMU IPOBEIEHBI MO ycTaHOBIeHHIO Ky 1 )\ st

=1
IUIAHKTOHHBIX (opamuHudep. B kauecTBe perHoHaNbHBIX pa3pe3oB NMPHHATO
TO KoJin4ecTBO (m = 20) peruoHaabHBIX pa3pe3oB, KOTOPOE JIEXKAJIO B OCHOBE
MOJCYETA ITHX KE MoKasaTesed 1mo HyMMyauTaM. Tak Kak MOCpeaCTBOM
TUIAHKTOHHBIX (popamMuHHpep pacueHeHHe NaJIeOTeHOBBIX OTJIOKEHHH POBO-
JuTCs 1o 6rocTpaTUrpadUueckuM 30HaM C MOC/IEAYIONIeN UX YBA3KOM ¢ MO/I-
pa3zieJIeHusiMH 6oJiee BHICOKMX PAHTOB, TO 3[€Ch IIPH OMNpE/Ie/IEHHH 3HAYEHUS
a Mbl IPUHAMAJIM HauboJiee pacnpoCTPaHEHHYIO CXEMY PACYJIEHEHHS MaJIeore-
HOBBIX OTJIOXKEHHH Mo ¢ayHe NJIAHKTOHHBIX (opaMuHH(eEp, IIe 3HAYEHHE
a = 14. B OTJIOKEHHAX yKa3aHHBIX OMOCTpAaTUrpauYecKux 30H BCTpe4aTcs
Honee 90 BHAOB IUIAHKTOHHBIX (opaMuHHDEp, CPelH KOTOPBIX, 110 HAIIUM
noacyetam, Ky > 0,5 obnanaer 48 BumoB. [liis kaxa0ro BUAA YCTAHOBJIEHBI
K03 PUIUHEHTHI KOPPEIALMH I TeX OHocTpaTUrpaduyeckux 30H, B KOTOPhIX
onu BcTpeyaroted. [Tocne onpenenenns Ky 3TUX BUIOB IUIaHKTOHHBIX hopaMu-

n
Hubep OblIM nmoacYMTaHbl KOIQHUUMEHTBI KOPPEIAUMA Yy YeThIpHAAUATH
i=1

H6uocTpaTUrpaduuecKux 30H MeXPErHOHAIBHOTO YHHBEPCAILHOIO CTPATOTHIIA
(Monenu) (Taba. 2.2). 3HaunTe bHAS 4aCTh (44 %) BHIOB IIAHKTOHHBIX (opa-
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muaubep obnagaer KF** = 0,5 < 1,5 npu 93 % ans HyMMYJIMTOB C COOTBET-
creyroummu K*. Tlpu K > 2 < 3 ux conepkaHue COOTBETCTBEHHO COCTa-
BJiisieT 56 % 11s IUIaHKTOHHBIX hopamunaudep u 7 % mns aymmyautos. Cneno-
BATEJIbHO, TUIAHKTOHHbIE (GOpaMHHHUGDEPBI HE TOJBKO MNPEICTABIAIOT HaM
GoJiblliee KOJIMYECTBO BUIOB, UMEIOLIMX KOPPEIAIMOHHOE 3Ha4YeHUe, HO U 110
abconroTHOMY 3Ha4eHUI0 Ky OHU BBITOHO OTJIMYAIOTCS OT COOTBETCTBYFOIIHX
3HA4YE€HHUH HYMMYJIUTOB.

Kak u3BecTHO, IO OJHOMY BHAY U JaXe BUAY-WHJEKCY HEBO3MOXHO OHO-
crpaturpaduyeckoe pacuJIeHeHHe TOJII, ¥ IIO3TOMY /LISl IPaBUJILHON BO3pacT-
HOM JaTUPOBKH CTpATUTpapUUecKUX eIUHHI NPHUOEraroT K BbIAEIEHUIO KOM-
IUIEKCA BHMJIOB, XapaKTepH3YIOIIMX NaHHYH CTPaTUIpadUYecKyro eIUHMILY.
CileoBaTeIbHO, B MOJIENb KaXk 10H OuocTpaTurpaduyeckoi e IMHAIB TOJIKHbBI
BXOJIMTH BCE BHbI, COCTABJIAIOIINE XapaKTepHbIH komiuiekc. [Toatomy hopmy-
Jia npuobpeTraer ciaeayrolMi BUA:

1.2 _KK|+KK2+KK3+"'KKn

Nni=1 n

|
™
k4
~
=
|

npu n > 2,

1
KI€ N YHUCIO BHIOB, BXOOAIIUX B MOACIIb. 3HaueHHe — ZMKK MOXET
ni=1

KoJiebaThCs B 3HAYUTEJILHBIX npeaeaax B 3aBUCUMOCTH OT 3HA4YEHUN KK BHUI0B,

" 1 &
BXOJSIMX B XapakTepHbI KOMIUlekc. 3HaueHne — y Ky He Moxer ObITh
ni=i

l n
nuke 0,5 1 06bIYHO KoJeGieTcs B npenenax — » y = 1 + 0,5, Teopernyeckn
s

n
BO3MOXHBIH TIpeieN Al MJIAHKTOHHBbIX Gopamunudep paBen Y, = 16,5, wis

i=1

n
HyMMyJuTOB = 10. BoJibloe pacxok/ICHHE MEXIY TEOPETHYECKH BO3MOXK-

i=1
n
HbIM M NPAKTHYECKH CYLIECTBYIOIMM 3HadeHneM Ky m ), Joxozsiiee 10
i=1
OIHOrO MOpsAJKA, elle pa3 NOATBEPXKIAET OTCYTCTBHE BHIOB-MHIEKCOB HIIH
KOMILJIEKCOB, UMEIOIIIMX IJ106a/IbHOE paCIpOCTPAHEHHE H IPHYPOYEHHBIX JIHILb
K 01iHO# GuocTpaTurpaduyeckoit enunnie. Onpeenss 3HaYeHHe m, U a, B 1Ipe-
Jenax ynoMsHyTeix 20 perHoHasIbHBIX pa3pe3oB Cpeau3eMHOMOPCKOHR TMpo-
BUHLHH U CONPEAESIbHBIX TEPPUTOPHMA, MbI TIOJIYHUM CJIEAYIOLIME 3HAYEHH S 1151
KaXJI0T0 HYMMYJIMT4 W IUIAHKTOHHOH (opamMuHudepbl B pa3Hbix GHOCTpaTH-
rpadudeckux enuHuuax (tabia. 2.1). Ananu3s 3uavennit Ky nins naubosiee pac-
IIPOCTPaHEHHbIX HYMMYJIMTOB U TUIAaHKTOHHBIX opaMHHH(ED B aIeoreHOBbIX
OTJIOXEHHAX FOXHOM BeTBU TaBpo-KaBka3ckoit reOCMHKIMHAJILHOH CHCTEMBbI
MOKA3bIBAET, YTO KaX/Jbl BHI BCTpPEYAeTCs MO KpaiiHeid Mepe B IBYX-TpeX
CTpaTurpapuyeckux eJMHUIAX, MOPoi 3Ta uudpa aoxoaut no 6—7. Ciaenosa-
TeJIbHO, HA OJIMH BHJI HE UMEET YeTKOH NPUYPOUYCHHOCTH JIUILb K OJIHOM CTpATH-
rpaduyeckoi equnuie. OTINYAKOTCS OHU JIMIIB 10 YACTOTE BCTpedaemMocTH (P),
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ToyHee 3HadYeHHeM ko3dduumenra xoppensiunu (K,). Ho 3navenne K, s
OJHOTO M TOTO € BH/A B Pa3HbIX CTPATUIpadHUECKUX EIUHHUIIAX PA3HOE U KO-
nednercs ot 0,2 1o 2,2 1yis HyMMYJIMTOB M 10 3,0 [Uts IJIAHKTOHHBIX (hopaMH-
Hubep. be3ycnoBHO, JaHHBIH BUI UMEET KOPPEJISALHOHHOE 3HAYSHHE JTUIIb IS
TOH cTpaTurpaduyeckoil eaAMHUNBI, B KOTOpoi 3Havenne Ky = max,(KF* ).
C y4eTOM 3TOrO NMOJIOXKEHUS, B XapaKTEPHbIE KOMILIEKCHI MEXPErHOHAJILHOT O
YHHUBEPCAJILHOI O CTPATOTUNA OHOCTpaTUTpadHUYECKUX €QUHHII, KPATKO HAa3BaH-
Hble HAMH MOJEJISMH, BKJIFOYEHBI BUIbI, UMerome Ky = max (tab6xa. 2.2). Ta-
KHMM IIyTEM, BbIJIEJIAS P HYMMYJUTOB M NIJIAHKTOHHBIX (hpopaMuHU(eEp, BCTpe-
yarouuxcs B Cpeiu3eMHOMOPCKO#M IPOBUHIUH M COTIPEIENILHBIX TEPPUTOPHSIX,
HaMH CO3/aHbl MOJEJH, N0 KOTOPbIM BO3MOXHO MPOU3BECTH pAaCHJIEHECHUE
J000ro KOHKPETHOTO pa3pe3a NajeoreHOBLIX OTJIOKEHHH ITHX TEPPUTOPHA.

Hamu no ykazaHHOMY NpUHLMIY NPOU3BENEHO CTpaTUI padHyeckoe pacue-
HEHHUE CBBILIE CTa pa3pe30B U3 NAJIEOr€HOBBIX OTJIOXEHUH KOXKHOM BeTBH Tap-
po-KaBka3cko#i reoCHHKJIMHAIbHOH CUCTEMBI. B kadecTBe npumMepa npuBOIMT-
cs cTpaTurpaduyeckoe pacyjeHeHHe AMNHOILUI30pCKOTO pa3pesd, 3aCHATOrO
B paiioHe c. DpTHu OacceiiHa p. Apna roro-3anagHoi ApMeHuu. ITOT pa3pes
oTinyaeTcs 60O NOJHOTOW, OrpaHUYEHHBIMH MEpPEepPbIBAMH B OCaIKOHA-
KOIUIEHUH M ©OraTo NmpeacTaBJieH OCTATKAMH KPYIIHBIX U MEJIKHX (opaMHuHHU-
tdep (Tabn. 2.3.). ARanU3 JaHHBIX TAOJIMIBI TOKA3bIBAET, YTO U3 BhIJAEIEHHBIX
47 navyex mopoa HyMMYJHTOBYro dayHy comepxat 20. CremoBatesibHO, MO
BO3PACTHOM NPHHAIEKHOCTH ITHIX NA4€K MOXHO MPOU3BECTH CTpAaTUT padhu-
yeckoe pacuieHeHue paspesa. [lauku 1—8 HymMmynuTOBYyIO hayHy He couep-
xat. [Tauku 9—25 no xoMIIeKCy HYMMYJIMTOB IPUHAJIEKAT K HUXKHEN 4acTH

n=2-8 n

cpeaHero soueHa ¢y , = 1,10, Toraa xak 3HadeHue ¢ > m AUTS OTJIOXKEHHH

1=1

AHAJIOTHYHOI 0 BO3pacTa HAa MEXPETHOHAJIBHOM YHHUBEPCAJIBHOM CTPATOTHUIIE
n=10

(Moaenu) paBee™ ZM = 1,18. ITauku nmopoxn 28—40 no KOMIJIEKCY HYMMYJIH-
n=1-4
TOB NpPHHAIUIEKAT K CPEIHEH 4acTH CpeaHero soueHa ¢y , = 1,35, npn
n=>5
3HaueHnn Y = 0,84 Moxenn. [Tauku nopoa 41—43 o KOMILIEKCY HYMMY.JIH-
n=3-9
TOB NpPHHAUIEKAT K BepXHell 4acTH cpeaHero soueHa ¢y, = 0,68, npu

n=>5

> m = 0,82 Mozenn. Tauka 44 npHUHAUIEKUT K HIKHEN 4aCTH BEPXHETO 301IeHa

n=_8 n=3
¢ Y, =0,7,7, npu 3Havenun Y, = 0,9 mozmenn. [Tauka nopox 45 npuHaIEKHT
ne=S n=4

K Cpe/IHEH 4acTH BEpPXHEro j01eHa ¢ Y, = 0,77, npu 3HayeHHH Y = 0,7 Mote-

qu. ITadka nopon 46 mo BO3pacTy NMPUHAIUIEKHT K BEPXHEH YacTH BEPXHETO

n=35 n=2

301I€Ha C = 0,7 npu = 0,8 monenu. U, Hakonel, nayka nopona 47 mno
p p
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n=4
BO3pAacTy NPHHAUIEKHT K HHXKHEH M cpe/iHell yacTam osronena ¢y, = 0,67,
n=2
npu Y = 0,9 Mmozenn.

Takum o6pa3oM, CPaBHEHHE HYMMYJINTOB M3 MA4€K, BbIAEJICHHBIX HA KOH-
KpeTHOM AMOLUI30PCKOM pa3pe3e, ¢ KOMILIEKCAMH HYMMYJIMTOB MEXpPEruo-
HAJILHOTO YHMBEPCAJILHOTO CTPATOTHNA (MOJIENH) NO3BOJIAET ¢ 6OJIBLIIOA 10-
CTOBEPHOCTBIO TPOM3BECTH OMNpEIEJICHHE BO3PacTa MOPOJ Kax/OH Nayukw,
CrpyNIMPOBATh MX MO BO3PACTHOMY NPHHLMILY W YCTAHOBHTDH MX NPUHAIEK-
HOCTh K TOW WJIM JApYrod crpaturpaduyeckoil enunuue. B uesnom, rpaHuiibi
OTAeNbHBIX 6HOCTpaTUrpadUUecKuX eIMHHUIL OTOMBaroTCs YeTko. UcKioyenne
COCTaBJISET ONpeJIe/icHHe TPaHMIbl HHKHEN W CpeIHel YacTeil CpeHero Jole-
Ha, TA€ Mepexo/] NOCTeNeHHbIH.

Cpasuenue k03)ULUMEHTOB KOppeasuuH GuocTpaTurpaduyeckux eIuHHL

n
Aﬁouﬂ:}opcl(oro pa3pesa Z " CO 3HAYEHUAMH AHAJIOTHYHBIX CTpaTﬂrpa(bu-
i=1
YECKUX €IMHHUIl MECKPETMOHAJIBHOTO YHHBEPCAJIBHOTO CTpaTOoTHUNA IMOKa3bIBACT

n
HA HaJIMYME HEKOTOPBIX OTKJIOHEHHH 3HAYeHHH, noxonsmmx ' —0,13 + 0,25.
i=1
Takoe pacxoxJeHHE BbI3BAHO TeM, YTO KOMIUIEKC BHJIOB, BXOAAIIMX B OHO-
cTpaTurpaduyeckne eIMHHUIBI KOHKPETHOrO pa3pes3a, B ONpEJeNIeHHON Mepe
OTJIHYAETCA OT KOMILIEKca BUA0OB Mojesn. OTiM4aroTca u 3Ha4enus Ky Bu1oB.
Ecnu K BuaoB GuocTpaTurpaduuecKux eAMHUIL MOJIENH, KaK IPABUIIH, UMEIOT
MakcuManbHoe 3HaYenne (KF* ), To B 6nocTpaTHrpagpuyeckux eIMHULAX KOH-
kpeTHOro paspesa Ky xonebiercs B 3HaYMTE/IbHBIX NPE/ieax, COOTBETCTBYIO-
mmx Ky Buaa Toit GuoctpaTurpaduueckoi eMHMIIbI, B KOTOPO# OHM OOHApY-
xeHbl. [103TOMy 4eM 6osibliiee KOJIMYECTBO BHIOB BXOIUT B CcOCcTaB 6uocTpa-

n
THrpaduueckoil eIMHHIIBI KOHKpeTHOro paspesa (K,), TeM HiKe 3HauYeHHE )

i=1

n
1O CPaBHEHHMIO C ) ,. 3aCIyXHBAIOUMMH A0BEPUSA (NIPABOMOYHBIMH) MOKHO

CYHTATH Te GuocTpaTUrpaduieckue eAMHUIBI HA KOHKPETHBIX pa3pesax, koppe-
n n

NISIMH KOTOPBIX Konebmotes Y, < +0,25 Mo OTHOLIEHHIO K 3HAYEHHIO Y M

i=1 i=1

MEXPErHOHaJIbHOIO YHUBEPCAJIbHOIO CTPATOTHIIA. Taxkoe OrpaHru4Y¢Hue yCjioB-

n
HOe, HO MOXeT obecnieunth 75% TOYHOCTB, €CJIH YYECTh, YTO 3HAYCHHE ): e

n=1
GONIBIIMHCTBA CTPATHIpaPUIeCKUX eIMHHUI] MOJEITH TArOTeEeT K CANHMLE.
Onpe/enenne CTENEHH JOCTOBEPHOCTH (NMPaBOMOYHOCTH) GruocTpaTurpadu-
YEeCKMX €IWHMIl KOHKPETHBIX Pa3pe3oB, COJIEPXAINUX MeHbIee KOJHYECTBO
BH/IOB 110 CPABHEHHIO C TAKOBBIMH MEXPErHOHAJIbHOTO YHHBEPCAJILHOIO CTpa-
n
TOTHNA, HO O6JaaronHe GOMBIIMM 3HAYEHHEM ) ,, TAKKE BBI3HIBAET COMHE-

Hue. JIeHCTBUTEIBHO, 3a49aCTYIO, P MEHBIIEM KOJIMYECTBE BHUIOB K03ddu-
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n

HHEHT KOPpEJIslIMA 6HOCTpaTHrpa(bH‘lCCKOi‘i CAUHHIIBI Z 2 KOHKPETHOT O paspe-
1=1

34 BhIIIE TAKOBOH Ha MEXKPETHOHAJIBHOM YHUBEPCAJIBHOM CTpAaTOTHIIE. 3’!‘0

BbI3BAHO TEM, 4YTO TAKHE 6HOCTpaTHl—pa¢)H‘iCCKHC CAHUHHLB]I BBIACIAOTCA B OC~

HOBHOM 11O BUAY-HHECKCY C MAaKCHMaJILHBIM 3HA4YECHHUEM KK, PE3KO 3aBbilIAO~

n

MM KOIQQUIMEHT KOPpeNsiuMH ) , BBLICJIEHHOH GuOCTpaTUrpadudecKoit

=
CMHULBI B 1e0oM. 1Sl NOATBEPXKACHUS CKa3aHHOTO NPUBEIEM OJIMH NIPUMED.
Nummulites laevigatus (BRUG.) nmeer K§** = 2,2. CnenoBaTenbHo, ipu obHa-
PYXKEHHH 3TOr0 BH/Ia B KOHKPETHOM pa3spe3e 6e3 COOTBETCTBYIOIIErO KOMILIEK-
Ca BUJIOB MEXPErHOHAJILHOIO YHUBEPCAILHOTO CTPATOTHIA 1714 ,,30HbI N. lae-

n
vigatus“ HJIM UX OTPAHHYCHHOI O KOJIMYECTBA, 3HAYEHHE Z % BBIJIEJIEHHOM crpa-
i=1

Turpaquecxoﬁ €IHHHUIbI MOXET PE3KO BO3PACTATh 34 CYET KK BHOa UHIEKCA,
n

TATOTEA K 2,2, TOr[Aa KakK 3HAa4Ye€HHE Z M OTJIOKEHUH HHXHEH HYacTH CpEeaHEro
n=1
n=10

J0U€Ha MOMeNH cocTaBiser » y = 1,18. Cnenyet yuects, uto N. laevigatus

(BRUG.) obnanaer Ky = 2,2 TONbKO B yNOMsIHYTO#H Bbille 6uocTpaTturpadn-
yecko# eauuuue. Ho 3ToT BHA BeTpedaercs u B Apyrux 6GuoctpaTurpaduyec-
KHX eIMHMLAXx co 3HaveHueM Huxe (Ky > 1,0 < 2,2). INostomy ans onpenene-
HHUS CTENEHU IOCTOBEPHOCTH (MPaBOMOYHOCTH) BBIIEJIEHHOH cTpaTUrpaduyec-
KO eIMHHLbI CENYET B KOMIUIEKCE UMETH 110 MEHBIIEH Mepe CTOJIBKO BHAOB
AaHHOH TAKCOHOMHUYECKOH €IMHHIIbI, CKOJIBKO HX B MEXPETHOHAILHOM YHHBED-
CaJbHOM cTpatoTune. Ho KOMIIEKC BHIOB MOXET 3HAYUTEIBHO OTJIHYATHCS
OT KOMILIEKCA XapaKTePHbIX BHIOB, BXOAALIMX B MEXPErHOHAIbLHbIA yHHBED-
CajIbHbIA CTPATOTHII.

O6001mas BLIIIEH3IOKEHHOE, MOXHO NPUHTH K CJEAYIOIHM BbIBOIAM *

I. BeiaBHHYTBIE B pa3HOE BPeMsi CTPATOTHNLI NAJIEOTEHA [0 Mepe HAKOILIe-
HUS HOBO# MHGOpPMauuu 06HAPYKHBAKOT GOJbIINE HEMOCTATKH, YTO JIMIIACT
HX BO3MOXHOCTH JieYb B OCHOBY OHOCTpaTHrpadMueckoro pacuieHeHus
NaJIeOTeHOBBIX OTJIOKEHHI Pa3JIMYHBIX PErHOHOB.

2. Hambonee ynaunas GuocTpaTurpaduueckas cxema AejleHHs NasieoreHo-
BBIX OTJOXEHHH pa3paborana no dayHe miankToHHbIX dopamunndep (E.
K. lIvikAs, H. H. CYBBOTHHA, I'. M. BOJUIM 1 B. A. KPAUIEHUHHUKOB).
HecMoTps Ha pan MOI0KHTENBHBIX CTOPOH 3TO# CXEMBI, OHA HE MOXKET npume-
HATBCS MOBCEMECTHO, B YACTHOCTH JUIS PACYJICHEHHS HEKOTOPBIX OTJIOXEHHH
HEPHTOBOH U 1EeIbHOBOMH 30H, CTpaTHIpadus KOTOPHIX pa3paboTaHa B OCHOB-
HOM I10 OCcTaTKaM GEHTOHHOH (ayHBbI.

3. Pa3paloTka eqHHOTO MEXPErHOHAILHOTO YHHBEPCAIbHOIO CTPATOTHIIA
(Moze) no HCKoNaeMbIM OCTATKAM PA3IMYHBIX TPYIINL, C IPHMEHEHHEM MET O-
J10B MaTEMaTUYECKON CTATUCTUKH U BHIYMCIIUTENHHON TEXHHKH, IO BBIILEH3/10-
KEHHBIM NPUYHHAM CTAHOBU1CS HACYUIHOH 3aaavedl. Takyro MOAETb MOXKHO
€O3aTh MO NPEIOKEHHON HaMH METOIMKe, OasHpyrolIeics Ha OCHOBHBIX
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NpaBUjIax BbIAENEHUS PYKOBOJASIIMX BHIOB, BUOB-UHIEKCOB U XapaKTEPHBIX
KOMILJIEKCOB.

4. TlpuMeHeHne CTaTUCTUYECKOT O (BEPOSITHOCTHOTO) METO/A NPH PELIEHHUU
OuocTpaTurpaduveckux 3ajad MO3BOJISET BMECTO Ka4Ye€CTBEHHBIX KPUTEPHEB
ONIEHKH OMOoCTpaTHrpaduyeckoro 3Ha4eHus BHIOB U KOMIUIEKCOB (dayHbl pas-
paboTaTh KOJHYECTBEHHbIE KPUTEPHH HX OLIEHKH; CIOCOOCTBYET BbIJICJICHUIO
XapaKTEePHBIX KOMIUIEKCOB OObEKTUBHBIMH KPHUTEPHAMMU ; IPEJOCTABJISET BO3-
MOXHOCTb TIPH PACYJIEHEHHH M COTIOCTABJICHMH CTPAaTUTPapUYECKUX €OUHUI]
JIOBOJILCTBOBATHLCS OTPAHMYEHHBIM YMCJIOM BHAOB M AP.

5. PaspaboTaHHas METOAMKA, IPH BBIAEJIEHUH CTpAaTUIpadHYeCKUX eHHHI,
OCHOBHO# ynop AenaeT Ha HauboJiee pacnpoCcTpaHeHHbIe BUABLL. Buapl, nmero-
[{e CIIOpAagUYecKOe MJIM MaJioe pacnpocTpaHeHue H OOHapyXeHHbIE Ha €Iu-
HHYHBIX pa3pe3ax, T.€. Ha JIAHHOM YPOBHE YCTAaHOBJICHHOH MX TaHaTOCQephI,
JuIs 6uocTpaTurpaduu He UMEKOT perarolero 31ayenus. [loaTtomy ocHOBHOM
3a/ayueil MajJeoHTOJIOTHYECKHX UCCIIEJOBAHUN NOJKHO SBJIATLCA ONpENe/ICHUuE
.06BeMa BH/Ia ¥ Npeiesibl er0 BEPTHKAJIBHOTO M reorpaduyeckoro pacnpocrpa-
HeHHst — TaHaTocdepbl. B 3TO# CBA3H BO3HUKAET HEOOX0AUMOCTD J1ajIbHEHIIIe-
ro yTOYHEHUs CHHOHHMMKY BHU/IOB B LIEJISIX YCTAHOBJIEHHS CXOJICTBA M PA3JIMUMI
TOTIOTHINOB C roJioTHNaMu. Bonelnoe pa3apobieHue BHAOB Ha MYyTallMM, Ba-
PHETETHI, TONOTHUIBI ¥ MOABHALI yManseT GuocTpaTHrpaduyeckoe 3HaYeHHe
puaa. CreaoBaTeIbHO, U3yYeHHE CTPATHrpadUyecKoi IMOCJIeOBATEILHOCTH
OT/IEJIbHBIX BHIOB HCKOIIAEMBIX OCTATKOB OPraHW4ecKOro MMpa M JajbHeHInas
pa3paboTka HX QUIOTEHHH NMOMOXKET YCTAHOBJIEHHIO peasibHbIX I'paHull 6mo-
30H, T€AIL30H U 3MUO0Ib BUIOB, COAECHCTBYS 3TUM NPABUIBLHOMY OIpejese-
HHIO MX K03 dHIMEHTa KOPPETALUH.

6. CTpaToTHNHYECKHE, MEXPETHOHAJIbHBIE, pETHOHAJIbHBIE, TUTIOBBIE (OIIOP-
HBIE) ¥ CBOJHBIE pa3pe3bl TeM 6osbine OyayT CIyKUTh OCHOBOM 15l pacyJIeHe-
HUSl Pa3JIMYHBIX TOJIII, YeM GoJibllie KOMILIEKC OPraHHYeCKHX OCTaTKoB, 060-
CHYIOIIMX UX BO3PACT, COOTBETCTBYET KOMILIEKCY HCKONIAEMBIX OCTATKOB MEXK-
PETHOHAILHOTO YHUBEPCAJILHOTO CTpaToTHNa (MoJenu). B 3ToM cMBICIIE HEKO-
TOpbIE THIIOBbIE ¥ PErHOHAIbHBIE pa3pe3bl MaJIEOTEHOBLIX OTJIOXEHHH Maroro
KaBka3za MOryT CIIy’)XHThb OCHOBO# JUISl TIOATBEPXK/IECHHSA NIPABOMEPHOCTH pas-
paboTtaHHO! MeTOUKH O€3 MpeTeH3Hit Ha MOJIHOE HX COOTBETCTBHE C MO/JIE/IBIO.
CrpaTturpaduyeckas cxema, 3aj10)KeHHasi HAMH B OCHOBY PaCHJIECHEHHUSA OTJIOXKE-
HHif ApMEHHH ¥ COTIpeAebHBIX TEPPUTOPHIA F0xkHOI BeTBH TaBpo-Kaska3sckoi
TEOCHHKJIMHAJILHOM CHCTEMBI, SIBJISETCS HEKOTOPBIM TOJATBEPKICHUEM CKa3aH-
HOTO.

7. TIpe/ioXeHHbI HAMH KOJIMYECTBEHHBIH METO BblJEJICHHs OGHOCTpATH-
rpaduveckux eauHMI (MoJiesieil) BbIABUTAETCS BIEPBLIE, H, O€3yCI0BHO, MHO-
rHe BONPOCHI, CBA3aHHbIE C HUM, OCTAIOTCS HEPELUEHHBIMH MJIM HOCAT 3MIIMPH-
4eckuit xapaktep. Mpbl yOexIeHbl, YTO NpPH AaJbHEHIIEM €ro NMpUMEHEHHH
OyaeT Bo3pacTaTh 3HaueHHMe (pa3pelaeMas CloCOOHOCTb) METO/a B PELICHUH
HEKOTOPBIX 3a1a4 6uocrpaturpaduu. [lo-suaumomy, 1Jid NpaBHJIbHOTO OTIpeE-
JieNieHust TaHaTocepsl, yCTAHOBJIEHUS pybexei MakCHMaJIbHOTO pacnpocTpa-
HEHUsl, yTOYHEHHs1 OmocTpaTurpaduueckoro 3Havyenus (K,) Bunos u onpejele-
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HHA CONNOAYHHEHHOCTH BBIJAECJIEHHBIX 6uocrpamrpa¢nqccxnx €AUHHL, CIEayeT
IpOSABHTH CHCTEMHBIH NOJIX0/1 C NPUMEHEHHUEM COBPEMEHHBIX METOOB CUCTEM-
HOro aHajM3a, JIOTMYECKHE Ha4asla H HEKOTOPHIE 3JIEMEHThI KOTOpOro JIErJju
B OCHOBY NPE€AJIOXEHHOI0O HAMHU METOaA.

Ky Hanbosee 4acTo BCTPEHAIOLIMXCA HYMMYJTHTOB M TUTAHKTOHHBIX dhopamunundep naneoreHoBBIX
otnoxenui KOxno# BeTBu TaBpo-KaBka3ckoil reoCHHKJIHHANLHON CHCTEMBI
a) payna nymmyauros

Tabnuua 2.1.
Hauvenosanue sunos p  p  p p¥ pP pF P p  pl
1 2 3 4 5 6 7 8 9 10 11
1 N. anomalus DE LA HARPE 0,1 04 0,1 0,1 0,1
2 N. atacicus LEYM. 0,7 1.3 b2 1,0 0.1
3 N. aquitanicus BEN. 01 05 035 017
4 N. biarricensis D' ARCH. 0.7 0,5
5 N. bouillei DE LA HARPE 02 06 06 03
6 N. bolcensis MUN.—CHALM. 0,25 1,0
7 N. brongniarti D’ARCH. et
HAIME 025 04 05 04
8 N. burdigalensis
DE LA HARPE 05 07 09 06
9 N. chavannesi DE LA HARPE 0,12 1,0 1:1 1.1
10 N. distans (DESH.) 0,1 1.5 1.3 1,0 0.1
11 N. fabianii (PREV.) 0,1 0,83 091 075 0,18
12 N. fabianii retiatus Rov. 1.0
13 N. gallensis HAIME 04 04 05 0,17 008 0,08
14 N. garnieri DE LA HARPE o1 o1 03 02 0,1
15 N. globulus LEYM. 07 08 05 04 013 0,13 0,13
16 N. gizehensis (FORSK.) 05 10 L3 01
17 N. incrassatus DE LA HARPE 006 006 02 056 07 06 003
18 N. intermedius D’ ARCH. 0,1 0,1 0,4 1,1
19 N. irregularis (DESH.) 0,9 L3717 K12 1,12
20 N. laevigatus (BRUG.) 2.2 1.7 1.2
21 N. millecaput (Bous.) 03 06 0,7 04 015 0,15
22 N. murchisoni (RUT.) 045 1,5 1.25 0,75
23 N. partschi DE LA HARPE 0,9 1.1 1.1 0.9
24 N. perforatus (MONTE.) 06 1,1 1,1 04 0,17
25 N. praefabianii VAR. et
MENN. 0,26 0,12 0,12 0,12
26 N. praelucasi Douv. 0,17 - L17- 033
27 N. planulatus (LAM.) 0,17 22 0,17
28 N. subplanulatus HANTK. et
MAD. 1,0 0,17 0,17
29 N. striatus (BRUG.) 013 03 06 08 05 05 0.1
30 N. uroniensis HAIME 012 0, 04 04 035
31 N. variolarius (LAM.) 02 02 07 08 05
32 N. vascus JOLY et LEYM. 0,1 0,1 03 07
33 A. exponens (Sow.) 0,13 0,57 064 077 0,13 0,07 0,07




e = T

6) dayna niankTouHbx popamunnep

Tabnuua 2.1

Haumenosanue
BHJIOB

HanmeHnoanne GHocTpaTHrpaduuecknx 30H

30Ha Acarinina inconstans

30Ha Globorotalia angulata

30Ha Acarinina subsphaerica

30Ha Acarinina acarinata

30Ha Globorotalia subbotinae

30Ha Globor. marginodentata

30Ha Acarinina crassaeformis

Globigapsis semiinvoluta
zulensis

30Ha Hantkenina alabamensis
30Ha Globigerina turkmenica

30Ha Globorot. cerroa

2

w | 30Ha Globorotalia compressa

£

(%]

(=)

~

oo

o

S | 3oHa Globorotalia aragonensis

w | 30Ha Acarinina rotundimarg.

w | 30Ha

oy
=
=)

14
15
16
17

18

Globorotalia aequa
CuUsHM et RENZ
Globorotalia
angulata (WHITE)
Globorotalia
aragonensis NUTT.
Globorotalia
centralis CUSHM.
et BERM.
Globorotalia cerro-
azulensis (COLE)
Globorotalia
compressa PLUMM.
Globorotalia coni-
cotruncata (SUBB.)
Globoratalia
ehrenbergi BoLLI
Globorotalia
formosa BoLLi
Globorotalia mar-
ginodentata SuBB.
Globorotalia pseu-
dobulloides
PLumMm.
Globorotalia pseu-
domenardii BoLLI
Globorotalia
pusilla BoLLi
Globorotalia
subbotinae MOR.
Globorotalia velas-
coensis CUSHM.
Globigerina
corpulenta SUBB.
Globigerina
bulloides D’ORB.
Globigerina edita
Suss.

0.4

1,6 1,1

0,1

1,0 1,0

0,5 0,2

3,0

04
1,6

2,5

1.1

1,8

2,5

0,4

0,2

=2
>

»

0,2

0,4

2,6

1,2

0,2

1,0

0,1

0,2
0,2
0,2

0,2

0,1

2,8

0,2

2,0

0,1

0,2

23

1,2

0,1

0,2

0,6

0,8
0,7

0,1

0,7

0,2

0,1

2,6

0,8
0,2

0,1

0,3

0,2

0,6

0,2

0,2
0,2
0,1

0,1

0,1

0,2

0,1

0,1
0,1

02 04 04 05

02 0,7 1,0

04 06 02 0,5

02 03 03 08
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Tabauua 2.1

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
19  Globigerina

eocaena GUMB. 0,5 01 02 02 02 05 0,7 0,7 0,1
20 Globigerina

[frontosa SUBB. 02 1,5 1,3 02 02 0,2
21 Globigerina

higginsi (BOLLI) 02 02 08 03 0,2
22 Globigerina

pileata CHAL. 01 02 02 05 04 0,2
23 Globigerina pseu-

doeocaena SUBB. 04 04 06 06 05 05 0,2
24 Globigerina senni

(BECKM.) 0,1 08 1,6 0,1
25 Globigerina

turkmenica CHAL. 04 06 22 02 0,2

26 Globigerina trilo-
culinoides PLuMM. 1,0 1,2 1,3 0,5 03 03 02 02 0,1
27 Globigerina
trivialis SUBB. 2,725 20
28 Globigerina
varianta SUBB. 06 09 1,2 05 04 04 0,1
29 Globigerinoides

conglobatus BRODY 01 01 01 09 02 15
30 Globigerapsis semi-

involuta (KEIJZER) 1,2 1.2
31 Globigerapsis sub-

conglobatus BRODY 0,1 02 02 02 06 01 02
32 Pseudohastigerina

micra COLE 1.3 1.5 15 20 05 02

33 Truncorotaloides
rohri BRONN.
et BERM. 02 04 04 04 04 04
34  Truncorotaloides
topilensis CUSHM. 0,6 08 06
35 Acarinina
acarinata SUBB. 02 06 20 20
36 Acarinina broeder-
manni (CUSHM. et 08 06 06 04
BERM.)
37 Acarinina crassae-
formis GALL. et o1 01 1,0 28 14 08
Wiss.
38 Acarinina
inconstans SUBB. 0,2 2.2 4,7
39 Acarinina penta-
camerata (SUBB.) 03 06 1.8 05 05
40  Acarinina rotundi-
marginata (SUBB.) 01 01 01 04 10 09 04
41  Acarinina
subsphaerica SUBB. 02z 22 18 10
42 Acarinina tadjiki-
stanensis SCHUTZ 1,0 1,5 0,2
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Tabnuua 2.1

1 2 11 12 13 14 15 16
43 Acarinina triplex
Suss. 0,1
44 Acarinina
uncinata (BoLL1)
45 Hantkenina
alabamensis 0,1 04 09 05 0,1 0,1
CUSHM.
46 Hantkenina
aragonensis NUTT. 04 0,1 0,1 0,1
47 Hantkenina dumb-
lei VEINZ. et APPL. 0,1 01 06 04 02 0,2
48 Hantkenina
liebusi SUBB. 0,1 0,1 06 04 02 0,2

XapakTepHble KOMILIEKCH (POPaMHHH(DED MEXPETHOHAILHOTO

YHHBEPCAJILHOIO CTPaTOTHNA

(Monenu)
Tabnuua 2.2.
I n
HAHMEHOBAHHE BH/IOB K, - Y Ky
ni=
1 s 3
a) no ¢gayue HyMMY.IHTOB
HuxHuit 301eH (BepXHAA 4acTh)
N. bolcensis MUN.—CHALM. 1,0
N. planulatus (LAM.) 29 o
N. praelucasi Douv. 1.2 ZM =135
N. subplanulatus (LAM.) 1,0
Cpennuii 30ueH (HUXHAA YaCTh)
N. anomalus DE LA HARPE 0,4
N. atacicus LEYM. 1,3
N. aquitanices BEN. 0,5
N. distans (DESH.) 1.5
N. globulus LEYM. 0,8
N. laevigatus (BRUG). 2,2
N. irregularis (DESH.) 1,4
N. murchisoni (RUT.) 1,5
N. partschi bE LA HARPE L1 n=10
0,4 Z = 1,11
CpenHuii 301€eH (CPeAHAA YaCTh) "
N. biaricensis D’ ARCH 0,7
N. burdigalensis DE LA HARPE 0,7
N. partschi DE LA HARPE L1
N. uroniensis HAIME 0,4

N. perforatus (MONTF.)
Assilina exponens (SOuv.)

n=6

ZM =0,78
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Tab. 2.2 — npoaomxk.

1 2 3

Cpennuil 20ueH (BEepXHAA 4acThb)

N. brongniarti D’ARCH. et HAIME 0,5

N. gallensis HAIME 0,5

N. gizehensis (FORSK.) 1,3

N. millecaput BOUB. 0,7 —

N. perforatus (MONTF.) 151 = 0,87

BepxHuii 201eH (HHKHAA 4aCTh)

N. chavannesi DE LA HARPE 11

N. fabianii (PREV.) 0,9 o

N. striatus (BRUG.) 0,8 ZM =093

BepxHHii 301eH (CpeAHAA 4aCTh)

N. bouillei DE LA HARPE 0,6

N. fabianii (PREV.) 09

N. incrassatus DE LA HARPE 0,7 i

N. variolarius LAM. 0,8 = 0,70

BepxHuil 20ueH (BEPpXHAA HacTh)

N. bouillei DE LA HARPE 0.6 wwd

N. fabianii retiatus ROV. 1,0 = 0,80

HuxHuuii-cpeauni(?) onuronen

N. intermedius D’ ARCH 18| wip

N. vascus JELY et LEYM. 0.7 Y =09
M

6) no ¢ayne nraukToHHbIX GopamunHpep

1. 3ona Globoratalia compressa

Globorotalia compressa PLUMM. 1,6

Globorotalia pseudobulloides PLUMM. 1,0

Globigerina edita SUBB. 0.5

Globogerina triloculinoides PLUMM. 1,0

Globigerina trivialis SUBB. 2,7 -

Globogerina varianta SUBB. 0,6 ZM = 1,23

2. 3oHa Acarinina inconstans

Acarinina inconstans SUBB. 2,2

Globorotalia compressa PLUMM. 1,1

Globorotalia pseudobulloides PLUMM. 1,0

Globigerina edita SUBB. 0,5

Globigerina triloculinoides PLUMM. 1,0

Globigerina trivialis SUBB. 2,5

Globigerina varianta SUBB. 0,6 ad

Acarinina uncinata BOLLI 1,0 ZM = 1,24

3. 3ona Globorotalia angulata

Globorotalia angulata WHITE 30

Globorotalia conicotruncata (SUBB.) 1,6

Globorotalia pseudobulloides PLUMM. 1,1

Globorotalia pseudomenardii (BOLLI) 1,8

Globorotalia pusilla BOLLI 2.5
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Tab. 2.2 — nponoax.

1 2 3
Globigerina ehrenbergi BOLLI 2,5
Globigerina triloculinoides PLUMM. 1,3
Globigerina trivialis SUBB. 2,0
Globigerina varianta SUBB. 1.2
Acarinina inconstans SUBB. 0,7 Eme
Acarinina tadjikistanensis SCHUTZ 1,0 ZM = 1,70
4. 3oua Acarinina subsphaerica
Globorotalia angulata WHITE 1,4
Globorotalia pseudobulloides PLUMM. 1,1
Globorotalia pseudomenardii BoLLI 2,6
Globorotalia pusilla BOLL1 1,2
Globorotalia velascoensis CUSHM. 1.5
Globigerina ehrenbergi BOLLI 1,5
Globigerina varianta SUBB. 0,5
Globigerina triloculinoides PLUMM. 0,5
Acarinina acarinata SUBB. 0,6 it
Acarinina subsphaerica SUBB. 22 Yy =126
Acarinina tadjikistanensis SCHUTZ 1,5 3
5. 3oubl Acarinina acarinata
Globorotalia aequa CUSHM. et BERM. 1,6
Globorotalia angulata WHITE 1,0
Globorotalia pseudomenardii BOLLI 1,0
Globorotalia velascoensis CUSHM. 1,6
Acarinina acarinata SUBB. 2,0 n=6
Acarinina subsphaerica SUBB. 1,8 ZM = 1,50
6. 3ounl Globorotalia subbotinae
Globorotalia aequa CUSHM. et BERM. 2,8
Globorotalia formosa BOLLI 2,0
Globorotalia marginodentata SUBB. 1,9
Globorotalia subbotinae MOR. 2,3
Globorotalia velascoensis CUSHM. 1.2
Globigerina eocaena GUMB. 0,5
Globigerina pileata CHAL. 0,5
Acarinina acarinata SUBB. 2,0
Acarinina broedermani CUSHM. et BERM. 0,8
Acarinina subsphaerica SUBB. 1,0 sl
Acarinina triplex SUBB. 2,0 ZM =132
7. 3oub1 Globorotalia marginodentata
Globorotalia broedermani CUSHM. et BERM. 0,6
Globorotalia formosa BOLL1 0.8
Globorotalia marginodentata SUBB. 0,7
Globorotalia subbotinae MOR. 0,7 n=5
Acarinina pentacamerata SUBB. 0,8 ZM = 0,70
8. 3ousI Globorotalia aragonensis
Globorotalia aragonensis NUTT. 2,6
Globorotalia broedermani CUSHM. et BERM. 0,2
Globorotalia formosa BOLLI 0,8
Globigerina pseudoeocaena SUBB. 0,6
Globigerina senni (BECKM.) 0,8
Pseudohastigerina micra COLE 0,2
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Tab. 2.2 — npomonx.

1 2 3

Acarinina crassaeformis GALL. et WIsS 1,0

Acarinina pentacamerata SUBB. 1.8 n=9
Acarinina triplex SUBB. 1.2 ZM = 1,12
9. 3oHBI Acarinina crassaeformis

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 micra COLE 1.5

Acarinina crassaeformis GALL. et Wiss 2,8 n=8§
Acarinina pentacamerata SUBB. 0,5 ZM = 1,12
10. 30Hb!I Acarinina rotundimarginata

Globogerina frontosa SUBB. 1.5

Globigerina pseudoeocaena SUBB. 0,5

Truncorotaloides topilensis CUSHM. 0,8
Pseudohastigerina micra COLE 1,5

Acarinina pentacamerata SUBB. 0,5

Acarinina rotundimerginata SUBB. 1,0

Hantkenina dumblei VEINZ. et APPL. 0,6 o
Hantkenina liebusi SCHOKH. 0,6 = 0,64
11. 30wl Hantkenina alabamensis

Globigerina eocaena GUMB. 0,5

Globigerina frontosa SUBB. 1,3

Globigerina pseudoeocaena SUBB. 0,5

Globigerina turkmenica CHUL. 0,6

Truncorotaloides topilensis CUSHM. 0,6
Pseudohastigerina micra COLE 1.5

Acarinina crassaeformis GALL. et Wiss. 0,8

Acarinina rotundimarginata SUBB. 0,9 el
Hantkenina alabamensis CUSHM. 0,9 = 0,84
12. 3oubl Globigerina turkmenica

Globigerina bulloides D’ORB. 0,6

Globigerina eocaena GUMB. 0,7

Globigerina turkmenica CHAL. 2.2

Globigerina semiinvoluta (KEIJZER) 0,5

Globigerapsis subconglobatus BRADY 0,6
Pseudohastigerina micra COLE 2,0 -
Hantkenina alabamensis CUSHM. 0,5 EM = 1,10
13. 3o0uwl Globigerapsis semiinvoluta

Globorotalia cerroazulensis (COLE) 0,75 p=2
Globigerapsis semiinvoluta CUSHM. 1,25 ZM = 1,0
14. 3ous! Globorotalia cerroazulensis

Globorotalia cerroazulensis (COLE) 1,0

Globigerina bulloides D’ORB. 0,5

Globigerina corpulenta SUBB. 0,8 a7
Globigerapsis semiinvoluta (KEIJZER) 1,2 EM = 0,86
Globigerinoides conglobatus BRADY 1.5
Pseudohastigerina micra COLE 0,5

Truncorotaloides centralis CUSHM. et BERM. 0,5
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BuocTpaTurpaduyeckoe paciieHeHHe AHowa3opckoro (a) paspesa no GayHe HyMMYJIHTOB
Ta6nuua 2.3

NoNe K, BHIOB 1O BO3PAacTy OTJIOXEHH

HaumeHoBaHKuE BUOOB

e py p¥ P P P P P’ P P

1 2 3 4 5 6 7 8 9 10 11

1 HymMyHTh

He oGHapyxXeHbI — — - — — — — — —
2 HyMMyauThl

He oOHapyXKeHbI — — — — - — — — —
3  HymmyauTthbl

He OOHapyXeHBI — —- — — - — —_ — —_
4 Nummulites exilis DOUV. K, He noacyuTaHbl
S  Hymmyautsl

He OOHapyXeHBI
6  HyMmyauTs

He oO6HapyXeHBI — — — - — — — — —
7  HymMMyauTsl

He 0OHApYXEHBI — — — — - - — — —
8  Hymmynutbl

He OOHapyXeHbI — — — — - — — e —
9  Nummulites atacicus

(LEYM.) 07 1,3 1,2 1,0 01

Nummulites globulus

LEM. 07 08 05 04 013 0,13 0,13

Nummulites laevigatus

(BRUG.) 22 LI 12

Nummulites uroniensis

(HAIME) 0,02 0,1 04 04 03

Yy 002 037 1,17 095 095 005 — =

10 HymMmyauTbl

He O0HapyXeHBI — — — — — — — — —
11 Nummulites atacicus

LEYM. 0,7 1,3 1.2 1,0 0,1

Nummulites globulus

LEYM. 07 08 05 04 013 0,13 0,13

Nummulites laevigatus

(BrRUG.) 2.2 1.7 1,2

Nummulites uroniensis

(HAIME) 002 o1 04 04 03

Assilina exponens (SOW.) 0,13 0,57 064 087 0,13 0.07 0,07

n=5
b 032 106 088 076 007 — —
12 HymMyauTbl
He oOHapyXeHbI
13 HymmyauTsl
He OOHapyXeHBI
14  HymmyadTsl
He OOHapyXeHbI
15 HymMmyauTsl
He oOHapyXeHbI
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Tab. 2.3 — npomonx.

2

9 10 11

24

25

26

27

108

HymMyuTh

He o6HapyxeHbI
Nummulites atacicus
LEYM.

Nummulites globulus
LEYM.

Nummulites laevigatus
(BrUG.)

Nummulites lorioli

DE LA HARPE
Nummulites uroniensis
HAIME

Assilina exponens
(Sow.)

Hymmymuts

He 0OHapyXeHBI
Hymmymuts

He 06HapyXeHbI
HymmyauTsr

He o6HapyXeHb
Hymmymutsi

He o6HapykeHbI
Hymmynuts

He oOHapy)eHbl
Nummulites atacicus
LEYM.

Nummulites lorioli
DE LA HARPE
Nummulites uroniensis
HAIME

Hymmynutsr

He 0OHapyXeHsI
Nummulites brongniarti
DE ARCH. et HAIME
Nummulites laevigatus
(BruG.)

HymMmyauTel
He OOHapyXeHbI
HyMMymHTHI
He 0GHapyXeHbI

n=35

n=2

0,02

0,7

0,7

0,13

13 12 10 0l
08 05 04
22 17 12

K, He noacyuTaHsl
04 04 03

0,57 0,64 0,87

0,13

0,13

0,13 0,13

0,07 0,07

0,02

0,32

1,06 0,88 0,76

1,3 1,2 1,0 0,1
K, He noacuuransl

04 04 03

0,07 — s

085 08 065 —

0,25
22 L7 .12

1,22 1,05



Tab. 2.3 — npononx.

1 2 4 5 6 7 8 9 10 11
28  Nummulites perforatus
(MONTF.) 06 1,1 1,1 04 0,17
Nummulites uroniensis
HAIME 0,02 0,1 04 04 03
n=2
y 25 0,75 0,7
29  Nummulites brongniarti
DE ARCH. et HAIME 02 04 05
Nummulites laevigatus
(BRUG.) 2,2 1.7 1,2
Nummulites perforatus
(MONTEF.) 0,6 1,1 1,1 04
Nummulites uroniensis
HAIME 002 10 04 04 03
Assilina exponens
(Sow.) 0,13 05 06 07
n=35
Y 0,12 0,72 0,84 0,78 0,35
30  Nummulites atacicus
LEYM. 0,7 13 1,2 1,0
Nummulites uroniensis
HAIME 002 01 04 04 03
M=2
036 07 08 07 0,15
31  Hymmynurs
He oGHapyXeHbl
32  Nummulites atacicus
LEYM. 0,7 1,3 1.2 1,0
33 Hymmynutsl
HE OOHapyXeHb!
34  Nummulites atacicus
LEYM. 07 13 1,2 1,0 —
Nummulites laevigatus
BruG. 2.2 1,7 1,2
Assilina exponens (SOw.) 0,13 05 06 0,7
n=73
b3 04 13 12 096 —
35  Nummulites atacicus
LEYMm. 07 13 12 1,0
Nummulites perforatus
(MONTE.) 06 1,1 1,1 0,4
Nummulites uroniensis
HAIME 002 01 04 04 03
n=3
036 067 09 08 0,35
36 HymmymuTsl
He OOHapyXeHb
37 Hymmynursl

He OOHapyXeHbl
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Tab. 2.3 — nponosk.

1 2 3 4 5 6 T 8 9 10 11
38  Nummulites globulus
LEYM. 07 08 05 04 0,13
Nummulites lorioli
DE LA HARPE K, He noacyuTausl
Nummulites laevigatus
BRUG. 22 17 1,2
Nummulites perforatus
(MONTF.) 0,6 1,1 1,1 0,4
Nummulites uroniensis
HAIME 0,02 0,1 0,4 04 03
n=4
b 07 09 087 077 03 03
39 Nummulites lorioli K, He noacuyuTaHsl
Nummulites atacicus
LEYM. 0,7 1,3 1,2 1,0 0,1
Nummulites anamalus
DE LA HARPE 0,1 L3 0,1 0,1
Nummulites brongniarti
DE ARCH. et HAIME 02 04 05 04
Nummulites laevigatus
(BRUG.) 2.2 1,7 1.2
Nummulites perforatus
(MONTF.) 06 1,1 11 0,4
Nummulites uroniensis
HAIME 0,02 01 04 04 03
Assiliana exponens
(Sow.) 0,13 05 06 07
ne=7
b3 0.23 0,88 080 0,71 0,27
a
40  Nummulites atacicus
LEYM. 1,3 1,2 1,0 1,0
Nummulites anomalus
DE LAHARPE L3 01 0,
Nummulites brongniarti
DE ARCH. et HAIME 025 04 05 04
Nummulites perforatus
(MONTF.) 0,6 1,1 1,1 04 02
Nummulites uroniensis
HAIME 002 01 04 04 03
Assilina exponens (Sow.) 0,5 06 0,7
n==6
b 0,66 061 063 0,5
a
41  Nummulites anomalus
DE LA HARPE 1.3. 0,1 0,1

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

02 04 05 04
0,1 1,0 1,0

05 10 13



Tab. 2.3 — npomonxk.

1 2 5 6 7 8 9 10 11
Nummulites millecaput
Bous. 03 05 07 04 015
Nummulites paradas-
chensis BAGM. 1,0
Assilina exponens(Sow.] 0,5 0,6 0,7
Nummulites puschi
D. ARCH. 0,25
Nummulites perforatus
(MONTFE.) 0,6 1,1 10 04 02
n=9
¥y 0,58 0,62 064 055 04
42 Nummulites anomalus
DE LA HARPE 1.3 0,1 0,1
Nummulites brongniarti
DE ARCH. et HAIME 0,2 04 05 0,4
Nummulites incrassatus
DE LA HARPE 0,06 006 02 0,5
Nummulites gizehensis
(FORsK.) 0,5 1,0 1,3
Nummulites perforatus
(MONTF.) 0,6 1,1 1,1 04 0,2
Nummulites paradas-
chensis BAGM. 1,0
Nummulites praefabianii
VAR. et MENN. 0,25 0,12 0,12
Nummulites striatus
BRrUG. 0,13 03 06 08 05
Assilina exponens (Sow.) 0,5 06 07
n=9
0,46 0,51 0,71 044 0,24
a
43 Nummulites incrassatus
DE LA HARPE 006 02 05 07 06
Nummulites perforatus
(MONTF.) 0,6 1.1 1,1 04 0,17
Nummulites striatus
(BRUG.) 03 06 08 05 05
n=3
b D 033 063 08 052 042
44 Nummulites brongniarti
DE ARCH. et HAIME 04 05 0.4
Nummulites chavannesi
DE LA HARPE 0,12 1,0 1,0 1.1
Nummulites incrassatuus
DE LA HARPE 006 02 05 07 06
Nummulites fabianii
(PREV.) 008 08 09 07
Nummulites millecaput
Bous. 05 07 04
Nummulites perforatus
(MONTE.) 0,6 1,1 1,1 04 0,17
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Tab. 2.3 — npoaoK.

1 2 3 4 5 6 7 8 9 10 11
Nummulites praefabianii
VAR. et MENN. 0,25 0,12 0,02 0,12 0,12
Nummulites striatus
(BRUG.) 03 06 08
n=8
Z 044 044 062 058 0,6
45 Nummulites chavannesi
DE LA HARPE 0,12 1,0 1,0 1,1
Nummulites incrassatus
DE LA HARPE 0,06 0,2 0,5 0,7 06
Nummulites fabianii
(PREV.) 008 08 09 07
Nummulites garnieri
DE LA HARPE 0,1 0,1 03 03 0,1
Nummulites striatus
(BRUG.) 03 06 08
n=35
0,17 022 068 072 0,6
46 Nummulites bouillei
DE LA HARPE 02 06 06
Nummulites incrassatus
DE LA HARPE 006 02 05 07 06
Nummulites intermedius
DE LA HARPE 0,1 0,1 0,4
Nummulites vascus
JoLy et LEYM. 0,3 0,7
Nummulites retiatus Rov. 1,0
n=6
0,23 0,46 0,54
47 Nummulites bouillei
DE LA HARPE 02 06 06
Nummulites incrassatus
DE LA HARPE 05 07 06
Nummulites intermedius
DE LA HARPE 0,1 0,1 0,4
Nummulites vascus
JoLy et LEYM. 03 0,5 07
n=4
z 0,36 0,47 0,57
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Korelacia stratigrafickej schémy ¢lenenia paleogénnych vrstiev

Resume

V ¢lanku sa poukazuje na tazkosti, ktoré vyplyvaju z interregionalnej korelacie, najma so stratotyp-
mi. Autor sa priklana k nazoru, Ze v paleogéne neexistuje Ziadna ,,univerzalna* skupina fosilnych
organizmov, na zaklade ktorej by bolo moZné bezvyhradne stanovit taku sukcesivnu biostratigrafic-
kua schému, ktora by mala celosvetovi platnost. Na druhej strane vSak odliduje statigraficka
hierarchiu fosilnych organizmov v paleogéne. Najviaési vyznam v sucasnej dobe pripisuje plankto-
nickym mikrofosiliam (foraminifery, nanoplankton), pricom zdoraziiuje komplexné zhodnotenie
asociacii komparativnou metodou a metodou matematickej Statistiky, ktorym venuje osobitnui
pozornost. Na zaklade asi 500 profil.iv z rozliénych $trutkurno-formaénych oblasti vyvodzuje
vieobecné zakony, ktoré matematicky cefinuje. Vysledkom su tzv. indexové taxony s intraregional-
nou platnostou.
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Ladislava Ozvoldova — Maria Peter¢akova

Biostratigraphic research of Upper Jurassic limestones of the
Cachtice Carpathians (locality Bzince pod Javorinou)

7 fotogr. tab. (XXXIII—XXXVI), slovenské resumé

Abstract: 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. HANACEK 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. HANACEK 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 1st 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
Hrusové Group (J. HANACEK 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 Otscher nappe.

RNDr. L. Ozvoldova, Katedra geolégie a paleontologie, Prirodovedecka fakulta Univerzity
Komenského, Mlynska dolina, pavilon B-2, 845 15 Bratislava.

RNDr. M. Peter¢akova, Geologicky dstav Slovenskej Akadémie vied, Dubravska cesta 9,
814 73 Bratislava.
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The territory seems to have undergone intensive tectonics, especially in a fault
— reverse fault zone 2 km wide. The units present in the area have a sliced
structure with strips of various thickness and length. Some slices are perpen-
dicular at one another or folded together. Such a structure can be seen in the
researched locality, too.

Lithological characteristics and micropaleontological
evaluation of the examined rocks

Samples of Dogger — Malm limestones were taken in the right side of the
quarry (see Pl. XXX). To the right of this part, in the 1st 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 separate 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 suboblongus (Y AO)

Angulobracchia purisimaensis (PESSAGNO)

Andromeda podbielensis (OZVOLDOVA)

Emiluvia orea BAUMGARTNER,

Higumastra imbricata (OZVOLDOVA)

Hsuum brevicostatum (OZVOLDOVA)

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 data of the latest biostratigraphic
zoning of the Upper Jurassic (P. O. BAUMGARTNER, 1984), on the basis of the
presence of the species Higumastra imbricata (OZVvOLDOVA) and Emiluvia orea
BAUMGARTNER.

3. rusty-red limestones interlaced with light-coloured calcite veinlets.
Pseudocherts of a green — gray material 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 hipposidericus (FOREMAN)

Parvicingula boesii (PARONA)

Podobursa triacantha (FISCHLI)

Sethocapsa cetia FOREMAN

Podocapsa amphitreptera FOREMAN

Triactoma tithonianum RUST

Tripocyclia trigonum RUST.

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 mineral content. Of organic remains, sponge spines, fragments
of bivalves, more rarely calcified radiolarians and Globochaete alpina LOMBART,
are present. We failed to separate 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 F ILIPESCU), whose occurrence begins in
the lower part of the Upper Tithonian. We failed to separate 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 material.
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 it 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 past found in
Lower Cretaceous sediments (Paronaella sp. A. SCHAAF 1981, Tritrabs sp. — L.
0ZVOLDOVA—M. SYKORA 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

Pl XXXI, fig. 1

Stratigraphic range: Upper Kelloway-Hauterivian
Acanthocircus suboblongus (Y o, 1972)

PL. XXXI, fig. 3

Stratigraphic range: Bathonian — Tithonian
Acanthocircus dicranacanthos (SquinasoL, 1914)

PL. XXXI, fig. 2

Stratigraphic range: Upper Kimmeridgian — Hauterivian
Andromeda podbielensis (OzvorLbovi, 1979)

Pl XXXI, fig. 4, 5

Stratigraphic range: Kelloway — Lower Kimmeridgian
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Angulobracchia purisimaensis (Pessacno, 1977)
PL. XXXI, fig. 6, 7

Stratigraphic range: Upper Kelloway — Lower Tithonian

Emiluvia chica Foreman, 1973
PL. XXXII, fig. 3, 4

~Stratigraphic range: Upper Kelloway — Hauterivian

Emiluvia hopsoni Pessacno, 1977
PL. XXXIL, fig. 5, 7

Stratigraphic range: Upper Kelloway — Lower Berriasian

Emiluvia orea Baumcarter, 1980
PL. XXXIIL, fig. 1, 2

Stratigraphic range: Upper Oxfordian — Middle Tithonian

Higumastra imbricata (OzvoLpovi, 1979)
Pl. XXXII, fig. 6, 8

Stratigraphic range: Kelloway — Lower Oxfordian

Hsuum brevicostatum (OzvoLoovi, 1975)
Pl. XXXIII, fig. 3

Stratigraphic range: Kelloway — Middle Tithonian

Mirifusus guadalupensis Pessacno, 1977
Pl. XXXIII, fig. 4, 5

Stratigraphic range: Kelloway — Lower Kimmeridgian

Obesacapsula morroensis Pessacno, 1977
PL. XXXIII, fig. 6, 7

Stratigraphic range: Upper Kimmeridgian — Upper Valanginian
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Pantanellium ex gr. lanceola (Parona, 1890)
Pl. XXXIV, fig. 1

Stratigraphic range: Upper Jurassic — Albian

Foremanella hipposidericus (Foreman, 1975)
Pl. XXXI1V, fig. 2, 3

Stratigraphic range: Upper Oxfordian — Hauterivian

Paronaella kotura Baumcartner, 1980
Pl. XXXI1V, fig. 7, 9

Stratigraphic range: Upper Kelloway — Lower Tithonian

Parvicingula boesii (Parona, 1890)
PL. XXXIV, fig. 4

Stratigraphic range: Kelloway — Hauterivian

Podobursa triacantha (Fiscuui, 1916)
PL. XXXIV, fig. 5

Stratigraphic range: Kelloway — Lower Cretaceous

Podocapsa amphitreptera Foreman, 1973
Pl XXXIV, fig. 8

Stratigraphic range: Upper Oxfordian — Lower Berriasian

Sethocapsa cetia Foreman, 1973
Pl. XXXIV, fig. 6

Stratigraphic range: Upper Kimmeridgian — Hauterivian

Sethocapsa leiostraca Foreman, 1973
PL XXXV, fig. 2

Stratigraphic range: Kelloway — Hauterivian
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Tetraditryma pseudoplena Baumcartner, 1980
PL. XXXV, fig. 4

Stratigraphic range: Bathonian — Middle Tithonian

Triactoma blakei (Pessacno, 1977)
Pl XXXV, fig. 5

Stratigraphic range: Kelloway — Middle Tithonian

Triactoma tithonianum Rust, 1885
Pl. XXXV, fig. 6, 7

- Stratigraphic range: Kelloway — Hauterivian

Tripocyclia trigonum RUST, 1885
Pl. XXXVI, fig. 5

Stratigraphic range: E. A. PESSAGNO (1977) gives range Upper Kim-
meridgian — Lower Tithonian. In our region this species was reported from
limestones ranked to the Lower Berriasian of the locality Sipkovsky Haj in the
Cachtické Karpaty Mts. (L. OZVOLDOVA — M. SYKORA 1984).

Note: Specimens from the locality Sipkovsky Haj in the Cachtické 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 have the same
features with the exception of the splitting, which is less distinct.

Tritrabs hayi (PESSAGNO, 1977)
PL. XXXVI, fig. 3

Stratigraphic range: Upper Bathonian — Lower Tithonian
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Sethocapsa cf. trachyostraca FOREMAN, 1973
Pl. XXXV, fig. 3

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

Stratigraphic range: Kelloway — Upper Cretaceous

Tritrabs sp. aff. Tritrabs exotica (PESSAGNO, 1977)
PL XXXV, fig. 2, 4

Note: Our specimens differed from Tritrabs exotica (PESSAGNO) by poss-
essing polygonal meshwork of the central 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 Cerveny
Kamern near Podbiel (the Kelloway — Oxfordian), (L. OZVOLDOVA 1975, 1979).

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

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

Paronaella sp.
Pl. XXXV, fig. |

Note: A three — rayed test with concentric arrangement of pore frames
in central 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, pl. 8, fig. 7).

Tritrabs sp.
PL. XXXVI, fig. 1

Note: Relatively small specimen composed of three short rays of unequal
length. Ray tips are bulbously inflated with one central and six lateral spines.
These specimens also occur in the radiolarian assemblage from Cachtické
Karpaty Mts. limestones of the locality Sipkovsky Haj. Assemblage is ranked
to the Berriasian (L. OZVOLDOVA — M. SYKORA 1984).
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L. Ozvoldova — M. Peteréakova

Biostratigraficky vyskum vrchnojurskych vapencov z Cachtickych Karpat
(lok. Bzince pod Javorinou)

Resumé

V ramci systematického vyskumu radiolariovych spolocenstiev jury a kriedy na izemi Zapadnych
Karpat boli odobraté vzorky z doger — malmskych vapencov v kamefiolome pri Bzinciach pod
Javorinou, ktoré su zaradované k nedzovskému prikrovu, a to k tzv. hrusovskej skupine (J. HANA-
CEK a kol. 1982). Ide o svetlé jemnozrné alebo hrdzavohnedé vapence s éervenohnedymi polohami
rohovcov. Z organickych zvy$kov obsahovali prevazne radiolarie a zriedkavo aj tintinoidné orga-
nizmy.

Na zaklade rozboru radiolariovej mikrofauny a ¢iastoéne aj na zaklade pritomnosti tintinoid-
nych organizmov bol preukazany vek oxford-titon.

Explanations to Plates XXX—XXXVI

Plate XXX

1 Right side of quarry. Marked places denote sections of sampling on the lower — 1st level and
the upper 2nd level.

2 Detailed view of the wall from the 1st level.

Plate XXXI

1 Acaeniotyle diaphorogona FOREMAN, 5122, x 170, No. 3.

2 Acanthocircus dicranacanthos (SQUINABOL), 3547, x 70, No. 3.
3 Acanthocircus suboblongus (Y A0), 5073, x 110, No. 25.

4 Andromeda podbielensis (OZvoLDOVA), 5092, x 130, No. 25.

5 Andromeda podbielensis (OZvoLDOVA), 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 (OZVOLDOVA), 5085, x 150, No. 25.
7 Emiluvia hopsoni PESSAGNO, 3549, x 125, No. 3.

8 Higumastra imbricata (OzvoLpovA), 5084, x 150, No. 25.

Plate XXXIIT

1 Emiluvia orea BAUMGARTNER, 5092, x 90, No. 25.

2 Emiluvia orea BAUMGARTNER, 3065, x 70, No. 25.

3 Hsuum brevicostatum (OZvOLDOVA), 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 Foremanella hipposidericus (FOREMAN), 3223, x 170, No.
4 Parvicingula boesii (PARONA), 5121, x 250, No. 3.

5 Podobursa triacantha (FiscHLI), 3237, x 140, No. 3.

6 Sethocapsa cetia FOREMAN, 3243, x 110, No. 3.

7 Paronaella 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.

W

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 RUsT, 3553, x 80, No. 3.

7 Triactoma tithonianum RUST, 5119, x 100, No. 3.

Plate XXXVI

1 Tritrabs sp. 2622, x 130, No. 10.

2 Tritrabs sp. aff. 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 RUST, 3218, x 140, No. 3.
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Miroslav Pli¢ka

Fossil Traces in the Inner-Carpathian Paleogene
of Slovakia, Czechoslovakia

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

Abstract. 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 have 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 have been determined.

Introduction

In the course of geological field work done in the region 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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Fig. 2 — Fossil traces in the Inner Carpathian Paleogene in Slovakia
(Czechoslovakia). Schematic map constructed on the basis of the geolo-
gical general maps of the sheets: M-34-XX Trstena (Z. RoTH, 1960),
M-34-XXVI Banska Bystrica (M. MAHEL, 1964), M-34-XXVII Vysoké ¢
Tatry (O. FusAN, 1964), M-34-XXI Spisska Stara Ves (A. MATEIKA,

1960), and M-34-XXVIII Kosice, M-34-XXII Zborov (A. MATEIKA,

1964).



Fig. 3 — Explanations: 1 — Neogene. Inner Carpathian Paleogene; 2 — sandston
sequence (the sandstone absolutely dominating over the claystones); 3 — transition:
sandstone sequence (the sandstones dominating over the claystones); 4 — conglomerati
and sandstone beds of the Zipov — Radadov zone; 5 — claystone sequence of th
northern and southern facies (the claystones dominating over the sandstones); 6 —
menilite-type beds (claystones, sandstones, rarely cherts); 7 — Sambrén Beds (sand
stones, claystones with intercalations of conglomerates and breccia); 8 — claystone-sand
stone sequence (the claystones dominating over or in equilibrium with the sandstones)
9 — basal carbonate sequence (conglomerates, brecciae, sandstones, subordinate sand
limestones); 10 — basal scquence — other than calcareous facies (conglomerates, sand
stones). 11 — Outer Carpathian flysch — Magura group of nappes. 12 — Crystallin
complex, Mesozoic of the Central Carpathians and the encasing series; 13 — faults; 1
— locality lacking fossil traces: 15 — locality with fossil traces; 16 — area where R
RONIEWICZ and G. PIENKOWSKI (1977) studied fossil traces; 17 — Frontier line. Th
squares denoted by “t” (southeast of Levoca) are travertine occurrences.
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List of localities

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 — Dolny Kubin, 5 — Dolny Kubin, 6
— Dolny Kubin, 8 — Jasenova, 17 — Osadka, 20 — Pribis, 28 — Huty, 31 — Oravsky Biely Potok
(P), 32 — Habovka, 41 — Vitanova, 43 — Vitanova, 4 — Vitanova, 49 — Likavka, 51 — Konska,
56 — Besefiova, 57 — Liptovska Mara, 58 — Liptovska Mara, 60 — Pavlova Ves, 61 — Poprad,
65 — Zavazna Poruba, 67 — Liptovsky Mikula§, 68 — Smrecany, 69 — Liptovsky Mikulas, 71
— VitaliSovce, 73 — Jamnik, 74 — Liptovsky Ondrej, 75 — Jakubovany, 78 — Dovalovo, 76
— Jakubovany, 79 — Hybe (P), 80 — Hybe, 81 — Liptovsky Peter, 82 — Dovalovo, 83 —
Podbanské (P), 84 — Liptovska Kokava, 85 — Dovalovo, 86 — Vychodna, 87 — Vazec, 88 —
Vazec, 89 — Vazec, 90 — VaZec, 91 — Vazec, 92 — VazZec, 93 — Tatranska Strba, 97 — Poprad,
98 — Batizovce, 99 — Poprad, 100 — Batizovce, 101 — Nova Lesna, 103 — Poprad, 106 — Poprad,
109 — Podspady, 115 — Bachledova, 116 — Bachledova, 117 — Osturia, 118 — Osturiia, 119
— Osturna, 120 — Velka Frankova, 135 — Podolinec (P), 137 — Kezmarok, 140 — Hrabusice, 141
— Dravce (P), 146 — Levoéa (P), 149 — Zavada, 157 — Olsavica, 158 — Ol3avica, 172 — Spisské
Vlachy, 173 — Nova Luboviia, 174 — Jakubovany, 175 — Tichy Potok, 177 — Sarisské Dravce,
180 — Lipany, 181 — Lipany, 185 — Kvacany, 186 — Bajerov, 192 — Bzenov, 196 — Mernik, 198
— Myslina, 203 — Liptovské Kla¢any, 205 — Relov, 211 — Poprad (P), 212 — Rakusy, 215
— Tatranska Lomnica, 217 — Mernik, 218 — Zuberec.

Localities With the absence of fossil traces (P = presence of coalified plant remains): 1 —
Zaskov, 2 — Veli¢na, 3 — Oravska Poruba, 7 — Mokrad, 9 — Sriiacie, 10 — Pucov, 11 — Pucov,
12 — Pucov, 13 — Pucov, 14 — Pucov, 15 — Pucov, 16 — Pucov, 18 — Malatina, 19 — Pribis,
21 — Pribi§, 22 — Chlebnice, 23 — Chlebnice, 24 — Huty, 25 — Huty, 26 — Huty, 27 — Huty,
29 — Malé Borové, 30 — Oravsky Biely Potok, 33 — Zuberec, 35 — Liesck, 36 — Habovka, 37
— Zabiedovo, 38 — Zabiedovo, 39 — Breznica, 40 — Liesek, 42 — Vitanova, 45 — Vitanova, 46
— Vitanova, 47 — Vitanova, 48 — Vitanova, 50 — RuZomberok, 52 — Vychodna, 53 — Vychodna,
54 — Liskova, 55 — Liptovska Tepla, 59 — Prosiek, 62 — Galovany, 63 — ITanovo, 64 — ITanovo,
66 — Trstené, 70 — Liptovsky Mikulas, 72 — Benadikova, 77 — Dovalovo, 95 — Tatranska Strba,
96 — Tatranska Strba, 102 — Vel. Slavkov, 104 — Vikartovce, 105 — Vikartovce, 107 — Javorina,
108 — Podspady, 110 — Podspady, 111 — Podspady, 112 — Podspady, 113 — Zdiar, 114 — Zdiar,
121 — Velka Frankova, 122 — Velka Frankova, 123 — Velka Frankova, 124 — Mala Frankova,
125 — Haligovce, 126 — Velka Lesna, 127 — Velka Lesna, 128 — Velka Lesna, 129 — Velka Lesna,
130 — Velka Lesna, 131 — Velka Lesna, 133 — Hniezdne, 134 — Nizné Ruzbachy (P), 136 —
Busovce, 138 — Kezmarok, 139 — Kezmarok, 142 — Dravce, 143 — Levoca, 144 — Levoca, 145
— Levoéa, 147 — Levoéa, 148 — Levoéska Dolina, 150 — Zavada, 151 — Zavada, 152 — Uloza,
153 — Uloza, 154 — Uloza, 155 — Vys$né Repase, 156 — Nizné Repase, 159 — Brutovce, 160
— Brutovce, 162 — Vy3ny Slavkov, 163 — Vy$ny Slavkov, 164 — Vy3ny Slavkov, 165 — Vy3ny
Slavkov, 166 — Bijacovce, 167 — Spissky Hrhov, 168 — Jablofiov, 169 — Markusovce, 170 —
Chrast n. Hor., 171 — Vitkovice, 176 — Sariéské Dravce, 178 — Sarisské Dravce, 179 — Lipany,
182 — Vysoka, 183 — Vitaz, 184 — Zipov, 187 — Sedlice, 188 — Sedlice, 189 — Sucha Dolina,
190 — Lubovec, 191 — Lubovec, 194 — Predov, 195 — Presov, 197 — Topolovka, 199 — Humenné,
200 — Jasenov, 201 — Chlumec, 202 — Partizanska Lupéa, 204 — Relov, 206 — Relov, 207
— Nova Luboviia, 208 — Spissky Stvrtok, 209 — Zipov, 210 — Topolovka, 213 — Strane pod
Tatrami, 214 — Maly Slavkov, 216 — Liskova.

have been published already (M. PLICKA 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 region.
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Fig. 4 — Lithological profiles of the localities investigated — claystone-sandstone facies (CS)
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Fig. 5 — Lithological profiles of the localities investigated — claystone (C), sandstone (S), claystonesandstone (CS) facies 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. Star Geological Survey, Bratislava, in the
period 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 region (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. Pribis locality (19), about 70 m of the stratigraphic sequence) or
along the strike of the beds (e.g. Malatina locality (18), an about 1.5 km long
section along excavations). Such was the case also elsewhere in the region under
study.

The boundary of the area in question is set by the klippen belt on the
northwest and northeast and by the frontier line 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.
PIENKOWSKI (1977) who, recently, have also studied fossil traces there. The
geological general map sheets of Trstena (Z. ROTH 1960), Banska Bystrica (M.
MAHEL’ 1964), Vysoké Tatry (O. FUSAN 1964), Spisska Stara Ves (A. MATEJKA
1960), and KoSice-Zborov (A. MATEIKA 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 general 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. KSIAZ-

-

Figs 4 and 5 — Explanations: 1 — claystones, 2 — fine-to medium grained sandstones, 3 —
medium-to coarse grained sandstones; 4 — very coarse-grained to fine conglomeratic sandstone; 5
— conglomerate; 6 — sandstone with rough lower bedding plane; 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 plant
remains in the sandstone; 13 — fossil trace of Calixichnium hdntzscheli on the upper bedding plane
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 schema, 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 general part of his book the author specifies, in a very detailed way, the
data on the relations of fossil traces to lithology and to the depth of the area of
sedimentation, data on their position in the deposited beds, etc. For this reason,
I abstain from repeating these data 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 data. The list of
fossil traces also includes, for completion, two problematic “Body fossil” traces,
namely Carpatia tubiformis (M. PLICKA 1986), determined earlier in the Outer
Carpathian flysch of the Solan Beds (Paleogene) of the Ra¢a Unit of the Magura
nappe group in Moravia, and Eulalites 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 take a different view on its origin (M.
PLICKA 1968, 1969, 1970, 1974; W. HANTZSCHEL 1975).
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Descriptive part

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

I. Circular and elliptical structures

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

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

Diagnosis: Traces of circular, singularly of elliptical shape, of 1 to 6 mm
size, forming a negative epirelief or a positive hyporelief.

Remark: No name has been used in the literature up to now for traces
of this species; in general, they are denoted as ““tubercules” (see M. KSIAZ-
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 must be distinguished. Two species were determined
in compliance with their size. The different sizes of the punctures (puncture
depth, surface diameter) can point to the fact that the punctures were produced
by various marine animals (text-fig. 6).

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

Holotype: Sample No 140 (the Moravian Museum in Brno).

Type locality: HrabuSice (140), trench excavated for a gas pipeline
south of the village.

Type level: Claystone development, Inner-Carpathian Paleogene, Eo-
cene.

Denomination: In compliance with its small size, from the latin
“parvus” = small.

Material: A great number of samples from the Inner-Carpathian Paleo-
gene and the Outer-Carpathian flysch.

Diagnosis: The individual traces are of circular, singularly of elliptical
shape, 1 to 3 mm in diameter, forming negative epireliefs or positive hyporeliefs.

Description: 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
nature, such 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 fine-micaceous, tabularly fissile sandstone; sample thickness 1.5
to 1.7 mm. It is slightly curly bedded at the upper bedding plane.
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Association: 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.).

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

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

Holotype: Sample No 58/12, Moravian Museum in Brno.

Type locality: Liptovska Mara water storage basin (58), slope and ex-
cavations northwest of the inundated church.

Type level: Claystone-sandstone development of the Inner-Carpathian
Paleogene, Eocene.

Denomination: In compliance with the size, from the latin
“medius” = medium.

Material: 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 plane, 2Ab lower bedding plane. Punctumichnium medium n.
ichnosp. View on the upper (B) and the lower (B,) bedding planes; cross section of the bed: 2Ba
— upper bedding plane, 2Bb — lower bedding plane.
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Diagnosis: Single traces of circular, sparsely elliptical shape, 4 to 6 mm
in diameter, forming negative epireliefs or positive hyporeliefs.

Description: Circular, singly elliptical traces, 4 to 6 mm in diameter,
frequently associated with other fossil traces. The height of the epi- or the
hyporeliefis 1 to 3 mm. The traces are often disturbed by traces of other nature.

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.

Association: The holotype sample displays traces of Planolites sp. and
Belorhaphe zickzack (HEER, 1876). The following traces were also found at the
site: Popradichnium minutum, Taprhelminthopsis auricularis, and Gordia sp.

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

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

Ichnogenus Cumulusichnium PLICKA, 1984
Type specimen: Cumulusichnium incertum PLICKA, 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 animal’s extremities in a close circle around the place of its
temporary dwelling.

Cumulusichnium incertum PLICKA, 1984
Plate XXXVII, Fig. 8

Material: A sample of laminated sandstone, of 45 x 20 x 3 cm size, Lip-
tovsky Ondrej locality (74), sample No 74/9.

Description: Distinct accumulated projections with fine hill-like inner
dissection are present on the entire undersurface of the sandstone. They are
arranged roughly arc-like. The sizes of the projections range from 0.5 to 6 mm,
the arc diameter including projection is 3 to 4 cm. Outside the arcs the projec-
tions are isolated, arranged irregularly.

Remark: Liptovsky Ondrej locality (74), outcrops in the village creek.
The locality is extremely rich in fossil traces. The conditions for the development
and the activity of sea organisms on the sea-bottom were extremely favourable
in the area comprising the fossil traces under study, as indicated by large
accumulations and varied assemblages. They are indicative of shallow-
-water environment.
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Sediment: Green-grey, very fine-grained, calcareous, partly micaceous,
slightly convolute sandstone. The lower surface with the new-described traces is
light greyish.

Association: 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 animal’s
extremities in a close circle around its temporary dwelling place.

Occurrence: Eocene, ICP in the sandstone to claystone-sandstone fa-
cies; Liptovsky Ondrej locality (74).

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

Denomination: In compliance with the place of occurrence — the Lip-
tov area near the High Tatra Mountains in Central Slovakia.

Diagnosis: Projections at the lower surface of the sandstone, 3 to
20 mm wide, 0.5 to 3 mm high (positive hyporelief) with pronounced pits
(negative hyporelief), 0.5 to 2 mm in diameter and 0.25 to 1 mm deep. About 5
pits are situated near the smaller projections (text-fig. 7).

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

Holotype: Sample No 69/24, in the Moravian Museum, Brno.

Type locality: Liptovsky Mikulas (69), brickworks.

Type level: CS, ICP, (Eocene).

Denomination: In compliance with its problematic origin, from the

Latin “dubius” — doubtful, questionable.

Material: 6 samples.

Diagnosis: Projections on the lower surface of the sandstone (positive
hyporelief), 3 to 20 mm wide, 0. 5 to 3 mm high, with pronounced pits (negative
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 clear-cut.

Description: Projections with pits of nearly circular or elliptical shape
forming a positive hyporelief can be found on fragmental fine-grained 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 plane
atan angle of 30 to 50° have also been found (e.g. samples No 69/24 and 69/58).

Sample No 69/3 displays a less pronounced elevation of about 2 c¢m 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 medium n. sp., but they differ from the latter by the presence
of pits that are of the nature of a negative hyporelief.

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

Association: 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. medium, Protopaleodictyon submontanum,
Megagrapton irregulare, M. tenue.

Origin: The projections at the lower sandstone surface may have 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 have been produced by a denticulate suction ap-
paratus. Marine leeches (Hirudinea) or marine fishes such 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

e ba
s 20 O
QS .. @G

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

II. Simple structures

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, such 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 PLICKA, Agrichnium PFEIE-
FER, Merostomichnites PACKARD.

Ichnogenus Planolites NICHOLSON, 1873
Type specimen: Planolites vulgaris NICHOLSON and HINDE (W. HANTZSCHEL,

1975).

Remark: As reported by M. KSIAZKIEWICZ (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 animal’s 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 horizontal
to subhorizontal or diagonal to the bedding plane in their courses. The courses
and directions of the burrows are irregular, with crossings of the burrows
(W. HANTZSCHEL 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; Pl. XXXVIII, Figs 1—5; text-fig. 8, 9

Material: 108 samples
Description: Burrows of tubular shape up to 12 mm wide (sample
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No 140/2, Hrabusice 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 case, the course of the initially cylindrical trace
is somewhat compressed. Sample No 79/1 (Hybe locality) displays a cylindrical
trace of 9 x S mm size (the smaller dimension representing the vertical direc-
tion). Singularly, the cylindrical trace exhibits segmentation, as, for instance, at
Liptovska Mara site (58) where 6 segments per 5mm 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 have already been reported (M. PLICKA 1978).

It 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, suddenly turns upwards into the sandstone at a certain distance. 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 (Mernik locality) is also of interest
because it runs parallel to the lower bedding surface at about 0.5 cm distance.

Remark: When evaluating the origin of these cylindrical traces that tun-
nel through the sediments to considerable distance and in all directions, we note
a striking agreement with recent continental annelid worms such as Lumbricus
terrestris which the marine annelid worms closely resemble by the manner of
their locomotion (M. PLICKA 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
sea-bottom, producing there a trace of the negative epirelief type, was buried
under suddenly falling-in, rapidly depositing sandy material. The worm tried to
work its way upwards from the place where it had been buried (text-fig. 9A). At
Hrabusice (140) and Jakubovany (174) localities, the depression produced by
the worm trace was filled with coarse sandy material that was preserved and
graded there during the depositional process (text-fig. 9B). The studies of Pla-
nolites traces from the area of the Outer Carpathian flysch supplied much
sedimentological information from the Godula Beds of the Silesian nappe
(Cretaceous) at Staré Hamry-1A pilot borehole (M. PLICKA 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,
much 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 material. At Lip-
tovské Kla¢any locality (203), for instance, a burrow of Planolites sp. 1cm in
diameter was determined in the relatively very coarse-grained sediment with
grain sizes up to Smm. 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.

Association: 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 region.

Origin: The traces of the genus Planolites NICHOLSON, 1873, were
produced by marine annelid worms (Annelida, Polychaeta).

Occurrence: 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

Description: Trails of large size, undulating, slender, rounded furrows
marked transversely by nearly straight, subparallel and subequidistant grooves
(W. HANTZSCHEL 1975).

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

Material: 4 samples

Description: Tubular shapes in the sediment, 4 to 10mm in diameter,
with pronounced transversal segmentation. About 4 segments per 5mm of the
groove length (e.g. sample No 212/2).

Remark: In the region of the ICP, traces with distinct segmentation
found at Myslina (sample No 198/1), Rakusy (sample No 212/2, 1), Jamnik
(sample No 73/1), and Liptovsky Ondrej (sample No 73/13) localities core-
spond to the fossil trace reported by W. HANTZSCHEL (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 10mm 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 Smm of the trace length).
The samples from Myslina locality have been assigned to the same facies. There,

—~

Fig. 8 — Planolites sp. Figs 1—12: 1 — Bzenov (192) CS, 192/1; 2 — Poprad (103), C, 103/25; 3
— Relov (205), C, 205/1; 4 — Liptovsky Mikulas (69), CS, 69/32; 5 — the same, 69/37; 6 — the
same, 69/32; 7 — the same, 69/6; 8 — the same, 69/27; 9 — the same, 69/38; 10 — Ol3avica (158),
S 158/5; 11 — Liptovsky Mikulas (69), CS, 69/44; 12 — Vazec (90), BCS, 90/1.
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two Gyrichnites traces following the stratification plane, 6 mm wide and over
10 cm long, were found on the sandstone sample. Fossil traces of this nature are
widely distributed within the Inner Carpathian flysch in Moravia and also in
eastern Slovakia.

Sediment: Fine- to medium-grained sandstones.

Origin: 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 have been
obliterated if the worm had continued moving.

Occurrence: C, CS, ICP (Eocene), Outer Carpathian flysch (Cretaceous
— Paleogene).

Fig. 9 — Schematiic drawings of the data on the fossil trace Planolites sp. related to the sediment.
A — the Planolites sp. trace, often developed as a positive hyporelief, suddenly turns into the
overlying bed (in the animal’s effort to escape upwards after the sudden deposition of sandy material
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. Hrabusice (140) and Jakubovany (17) localities]; C — in coarse-grained
sediments (BCS), the worm when tunnelling in the sediment pushes large flat particles into the host
rock forming thus a tubular gallery [e.g. Liptovské Kladany locality (203) where the grains of the
sediment were up to 5 mm in size or even larger at some points.] Explanations: P — Planolites, v
— bedding plane.
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Ichnogenus Arenicolites SALTER, 1857

Description: Simple U-tubes without spreite, perpendicular to the bed-
ding plane; varying in size, tube diameter, distance 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. HANTZSCHEL, 1975).

Remark: The literature 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 literature and, for this reason, I have not used the
species name for our discovery.

Arenicolites sp.
Plate XXXIX, Fig. 6

Material: 3 sandstone fragments

Description: U-shaped fossil trace. Two tubular worm trails having up
to 2cm in diameter run perpendicularly to the bedding plane in the mutual
distance of 4.5cm (M. PLICKA, 1984, Fig. 3 p. 186; PI. II). The depth of the
U-shaped burrow could not be determined.

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

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

Association: Dark remains of marine worms (“Body Fossil”) Eulalites
obscurus PLICKA 1984 were found near the trace of Arenicolites sp. at VazZec

Fig. 10 — Gyrichnites gaspensis WHI- #ig = 8

TEAVES in the fine- to medium -grained y X 1
calcareous sandstone at Jamnik local-
ity (73), C, sample No 73/1.
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locality (89) and the fossil trace of Calixichnium héntzscheli PLICKA 1981 at
Podolinec site (135).

Origin: The trace was certainly produced by a worm or worm-like ani-
mals.

Occurrence: ICP (Eocene), in the vicinity of the BCS facies. Localities:
Vazec (89), Bajerov (186), and Podolinec (135).

Ichnogenus Popradichnium PLICKA, 1983
Type specimen: Popradichnium erraticum PLICKA

Remark: Straight or slightly bent minute tubular traces on the lower
bedding plane of the sandstone, 1.5 to 3mm wide and 0.5 to 8cm long (Po-
pradichnium erraticum PLICKA, 1983) or 0.5 to ] mm in width and 3 to 30 mm
in length (Popradichnium minutum n. ichnosp., in press).

Popradichnium erraticum PLICKA, 1984
Plate XXXIX, Figs 1, 2; Text-figs 11, 12

Material: 53 specimens

Description: The lower bedding plane 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 plane of the
sandstone when penetrating into the original underlying clayey sediment. Loc-
ally the traces form dense clusters on the lower bedding plane of the sandstone,
as is obvious, for instance, from sample 103/1 (Holotype Pl. XXXIX, Figs 1,
2; text-figure 12).

Remark: With its tubular shape, the fossil trace Popradichnium erraticum
slightly resembles that of the genus Planolites NICHOLSON, 1873 (W. HANTZ-
SCHEL, 1975). In general, 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 plane.
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. HANTZSCHEL 1975,
Fig. 37/5, p. W. 59, 64).

Sediment: Fine-grained calcareous sandstones of thin-shaly fissility and
varying from 5 to 15c¢m in thickness.
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Association: Planolites sp., Popradichnium minutum, Punctumichnium
parvum n.ichnosp., P. medium n.ichnosp., Aulichnites parkensis, Merostomich-
nites beecheri, Scolicia prisca, S. plana, Taprhelminthopsis auricularis, Mega-
grapton tenue.

> 77

Fig. 11— Popradichnium err-aticum PLICKA 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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Occurrence: ICP, C, CS, S (Paleogene). Traces of this nature were also
found in the sandstones near the basal clastic sediments at Vazec (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 have been found, recently, in the Upper
Devonian sediments in Libya at Fezzan near Sebha (M. PLICKA, 1983).

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

Material: 26 specimens

Description: Straight or slightly bent minute tubular traces on the low-
er bedding plane of the sandstone, 0.3 to 0.8 mm in width and 2 to 15mm 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 miniature form
of the fossil trace of Popradichnium erraticum. Due to its minute dimensions it
easily escapes the geologist’s 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 PLICKA, Poprad locality (103), C, h olotype, sample No YA 1475
(M. PLICKA, 1983, PL. I). P — Planoi tes.
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Sediment: Fine-grained, calcareous tabular sandstones, 3 to 15cm thick.

Association: Planolites sp., Popradichnium erraticum, Punctumichnium
medium, P. parvum, Eulalites obscurus, Arenicolites sp., Aulichnites parkensis,
Paleodictyon regulare, P. minimum, P. intermedium, Gordia molassica, Godu-
laichnium tenue, Scolicia prisca, S. plana, Merostomichnites beecheri, Sub-
phyllocorda laevis, Taprhelminthopsis auricularis, Helminthoida miocenica,
Agrichnium incompositum, Cumulusichnium incertum.

Origin: The tubular traces are thought to be due to the activity of ma-
rine worms of minor dimensions.

Occurrence: 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. HANTZSCHEL 1975)

Remark: Small cylindrical traces following subparallel (Agrichnium fim-
briatum (LUDWIG)) or various directions and crossing one another (Agrichnium

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

Agrichnium incompositum PLICKA, 1984
Plate XXXIX, Fig. 3; Text-fig. 13

Material: 8 specimens

Description: Fine thread-sized 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 horizontal
movement on the clayey surface of the sea-bottom 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.

Remark: 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, PL II1, Figs 4, 5).

Sediment: Green-grey, non-calcareous, fine-grained sandstone with Fe,
Mn coating on the cleavage planes. The sandstone undersurface with the newly
found traces is greyish in colour.

Association: Cumulusichnium incertum, Belorhaphe zickzack, Planolites
sp.
Origin: Fine vermicular forms are likely to originate from sea worms
moving on the surface of the muddy sea-bottom and slightly pressing into the
floor. In places of larger accumulations of fine cylindrical forms remnants of
extinct worms may also be present.

147



— /// ¢ 47 ////
A1 J%//’L”/// P
& A hl \
o A e S OV F SN sk

x 0,5

Fig. 13 — Agrichnium incompositum PLICKA, schema of the courses of the traces on sample No 74/1
from Liptovsky Ondrej locality (74), C (M. PLICKA 1984, Pl. LXXXIX, Fig. 2).

Occurrence: ICP, C, CS (Eocene). Liptovsky Ondrej locality (74), 6 km
NE of Liptovsky Mikulas. Some of the traces described were also found in the
Godula Beds (Cretaceous) in the Silesian nappe in Moravia (Outer Carpathian
flysch).

Ichnogenus Merostomichnites PACKARD, 1900
Type specimen: Merostomichnites beecheri PACKARD, 1900 (W. HANTZ-
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 have been produced by the same
animal (A. SEILACHER, 1961, p. 88).

Occurrence: Cambrian — L. Triassic (Europe — Asia, N. America),
Paleogene (Inner Carpathian Paleogene).

Merostomichnites beecheri PACKARD, 1900
Plate XL, Fig. 1; Text-Fig. 14

Material: 1 specimen (positive, negative), 85/11a, 85/11b
Description: 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. HANTZSCHEL, 1975).

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

Sediment: Light grey, fine-grained calcareous sandstone.

Association: Scolicia prisca, Planolites sp., Paleodictyon majus, Mega-
grapton tenue.

Origin: Merostomichnites forms that may be attributed to euripterids or
to phyllopods (W. HANTZSCHEL, 1975).
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Fig. 14 — Merostomichnites beecheri PACKARD, O 7
lower bedding plane of the tabular sandstone ex- %%
hibiting a trace. Dovalovo locality (85), C, 85/11.

III. Branched structures

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. All types
branch horizontally or subhorizontally. Within the Inner Carpathian Paleo-
gene, this group of fossil traces includes six ichnogenera: Calixichnium PLICKA,
Saportia SQUINABOL, Buthotrephis HALL, Chondrites STERNBERG, Thalassi-
noides EHRENBERG, and Godulaichnium PLICKA.

Ichnogenus Calixichnium PLICKA, 1981
Type specimen: Calixichnium héntzscheli PLICKA

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.
HANTZSCHEL 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 plane. Contrary to Cylindricum LINCK, 1949 forming a convex hypo-
relief perpendicular to bedding, the trace fossil Calixichnium héntzscheli can be
seen as an epichnium — endichnium at the upper bedding plane, 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 plane.

Calixichnium hintzscheli PLICKA, 1981
Plate XL, Figs 2, 3; Text-fig. 15

Material: 2 specimens

Description: 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 17mm. 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 plane.

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

Association: Planolites sp., Taprhelminthopsis sp., locality No 135, and
Thalassinoides sp., Planolites sp. locality No 79.

Origin: This calicular trace was probably produced by marine 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 hdntzscheli
PLICKA on the upper bedding plane of
the sandstone from Podolinec locality
(135), SC, (M. PLicka, 1981, PL I,
Fig. 1).
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Occurrence: Upper Eocene, claystone-sandstone sequence of the Inner
Carpathian Paleogene. Podolinec (135) and Hybe (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. HANTZSCHEL, 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. HANTZSCHEL (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

Material: 3 specimens

Description: A tubular trace 7 mm in diameter, dichotomously bran-
ching (sample 69/59) or a central 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 2cm was observed for the first sample (69/59).

Fig. 16 — Saportia striata (SQUINABOL), Liptovsky Mikulas (69), CS. 1 — 69/59, 2 — 69/60.

151



Remark: The samples from the Eocene flysch in Slovakia are smaller
(only 7mm 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.

Association: 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.

Occurrence: CS, ICP, Eocene. Liptovsky Mikulas, brickworks (69) and
Osturna (117).

Ichnogenus Buthotrephis HALL, 1847
Type specimen: Buthotrepsis palmata HALL

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

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

Buthotrephis sp. indet.
Plate XL, Fig. 6

Material: 1 specimen (sample 69/57)

Description: The trace is 2 to 2.5 mm wide and branched. The branches
protrude from the “stem” at various angles. Stem and branches are of about the
same width, straight, slightly bent.

Sediment: Greenish-grey, fine-grained, fine-micaceous sandstone of tabu-
lar fissility.

Association: 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 have produced
these feeding burrows (M. KSIAZKIEWICZ, 1977, p. 73—74).

Occurrence: Claystone-sandstone facies of the Inner Carpathian Paleo-
gene Eocene, brickworks at Liptovsky Mikulas (69).
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Ichnogenus Chondrites STERNBERG 1833
Type specimen: Chondrites targonii (BRONGNIART) (H. N. ANDREWS, 1955)

Remark: As reported by M. KSIAZKIEWICZ (1977), the classification is
based on branch width and the mode 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 animal’s behaviour
controlled by the distribution of food in the sediment.

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

Material: 1 specimen (sample 8/1)

Description: The bedding plane of the sandstone exhibits small bran-
ched burrows 0.7 to 1 mm in diameter. The main burrow up to 6cm long
diverges, at both sides, into shorter branches of only 1-—2c¢m length that run
obliquely or almost perpendicularly to the main branch. The trace represents a
negative epirelief, the burrows in the sandstone are free of filling material.

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

Sediment: Yellowish-grey, fine-grained, thin-shaly, fine micaceous, parti-
ally laminated sandstone.

Association: Popradichnium minutum, Planolites sp., Punctumichnium
parvum n. sp.

Origin: The nature 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. HAMTZSCHEL, 1975, p. W. 50).

Occurrence: CS, ICP, Eocene, Jasenova locality (8).

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

Remark: Cylindrical burrows forming threedimensional branching sys-
tems consisting of horizontal networks connected to surface by more or less
vertical shafts; burrows 1 to about 20cm in diameter (typically 10—15mm);
regularly branching, Y-shaped bifurcations, forming polygons in horizontal
systems. Undoubtedly feeding and dwelling burrows of crustaceans, sometimes
associated with actual remains of callianassids (W. HANTZSCHEL, 1975). Re-
cently, R. W. FREY and S. G. PEMBERTON (1985) have reported fossil traces of
Thalassinoides in compliance with their position in the sediment and the mode
of branching (Text-fig. 17).
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Fig. 17 — Differences in the configuration of the dwelling structure Thalassinoides. A, three-dimen-
sional boxwork structures exhibiting mostly T-shaped branches: T. paradoxicus. B, essentially
planar burrow systems mainly displaying Y-shaped bifurcations: 7. suevicus (R. W. FREY — S. G.
PEMBERTON, 1985, p. 89, Fig. 23).

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

Material: 13 specimens

Description: The burrows determined in Eocene sandstones (ICP) pass
through the rock in three dimensions. They branch and their width varies from
1 to 3.5cm. If following the bedding plane, they are somewhat flattened in
vertical direction. In sample 79/10, for instance, the cylindrical sandstone filling
material in the burrow is 1 cm high and 2 cm wide (in the horizontal direction).
The burrows follow horizontal 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 2cm 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

<05

Fig. 18 — Thalassinoides sp.: 1 — Hybe (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.
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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.

Association: Planolites sp., Calixichnium héntzscheli, Megagrapton irr-
egulare.

Origin: Formerly interpreted as algae or horny 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. MULLER, 1970), described with
Glyphea crustacean inside burrow (B. W. SELLWOOD, 1971).

Occurrence: BSC, ICP, (Paleogene), localities: quarry near the village
of Hybe (79) and excavation dumps near the village of Bzenov (193).

Ichnogenus Godulaichnium PLICKA, 1986
Type specimen: Godulaichnium tenue PLICKA

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. PLICKA, 1986). The trace is a positive hy-
porelief. By its appearance, the fossil trace slightly resembles that of the genus
Subphyllochorda GOTZINGER and BECKER, 1932, however, it markedly differs
from the latter mainly by its size and the centrally located longitudinal groove.

Godulaichnium tenue PLICKA, 1986
Plate XLI, Fig. 4; Text-fig. 19

Material: 5 specimens

Description: The lower bedding plane 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
median part. The course of the trace is slightly undulated with respect to the
bedding plane and thins out in places. This waning-out is particularly obvious
for the specimens from the godula Beds of the Silesian nappe (M. PLICKA, 1986).

Sediment: Greenish-grey, fine-grained, calcareous sandstone.

Association: Popradichnium minutum, n.sp., Planolites sp., Punctumich-
nium parvum n.sp., P. medium 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 sea-bottom.

Occurrence: ICP, C, CS (Eocene). Localities: VitaliSovce (71), Liptov-
sky Ondrej (74), and Vazec (88).
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Fig. 19 — Godulaichnium tenue PLICKA: 1 — Podbanské (83), C, 83/3; 2 — VitaliSovce (71), CS,
71/2; 3 — Liptovsky Ondrej (74), C, 74/20.

IV. Rosetted structures

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 VIALOV.,

Ichnogenus Capodistria VIALOV, 1968
Type specimen: Capodistria vettersi VIALOV, 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. KSIAZKIEWICZ, 1977).

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

Material: 1 specimen (sample No 88/5)

Description: The central knob of 2mm size is encircled, at about 1—
4 mm distance, by 9 ribs 1 to 1.5 mm wide, mostly elongated and pointed toward
the centre.

Fig. 20 — Capodistria vettersi ViaLoV: Vazec locality (88), CS, 88/5. The trace
occurs on the lower bedding plane 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.

Association: Aulichnites parkensis, Punctumichnium parvum n. ichnosp.,
Popradichnium minutum n. ichnosp.

Origin: 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
central knob may mark the outlet of the habitation hole of the animal (polych-
aete?) working below the sand (M. KSIAZKIEWICZ, 1977, p. 100).

Occurrence: CS, ICP (Eocene), in close vicinity to the basal clastic sedi-
ments, VazZec locality (88).

V. Spreiten structures

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

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

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

Origin: The origin of Zoophycos has frequently been discussed in the
literature all over the world. Initially, vegetable origin was assumed (A. MASSA-
LONGO, 1851, 1855, later e.g. L. BARSANTI, 1902; S. VENZzO, 1951, 1952; A.
MCGUGAN, 1964). Later their origin was ascribed to fossil traces (O. ABEL,
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. PLICKA, 1951, 1968, 1970; G. R.
STEVENS, 1968; O. GIROTTI, 1970).

Zoophycos circinnatus (BRONGNIART)
Plate XLII, Fig. 2

Material: 2 specimens (sample No 218/1)

Description: 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 literature 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.
HANTZSCHEL (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-
T1, 1970. (E. pauciradiata GIROTTI, 1970; O. GIROTTI, 1970). This classification
of Fig. li seems to have been made inadvertently after prof. HANTZSCHEL'S
death, when his work was brought to a close by other research workers who
added the photographs that I had sent to prof. HANTZSCHEL in 1970. For this
reason, the latest finds of enormous forms that displayed spiral diameters up to
1.4m 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) have 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 original Zoophycos specimens from
northern Italy exhibiting a single axis of the spiral (A. MASSALONGO 1851, 1855;
L. BARSANTI, 1902, S. VENZzO, 1951, 1954) that are also abundant in the
Carpathian flysch of Czechoslovakia (M. PLICKA, 1968, 1970), substantially
differs from other forms. The Zoophycos schema exhibits two peaks. The
schema represents the actual fossil trace that was produced by the activity of
marine worms. In its nature and form, the schema approximates the fossil traces
that resemble U-shaped 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 shallow-water environment
may be involved (Rhizocorallium).

Sediment: Greenish-grey, very fine-grained, calcareous, alterably mica-
ceous, thin-tabular sandstone with convolute lamination.

Association: Planolites sp.

Occurrence: ICP (Paleogene), CS (Zuberec 218), BCS (Spisske
Vlachy 172) (K. KALCHBRENNER 1873), (Lipany 181). Abundant in Cretaceous
and Paleogene sediments within the Inner Carpathian flysch region (Czecho-
slovakia, Poland, Austria).

VI. Winding structures

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 have been assigned to this group: Aulichnites FENTON and
FENTON, Scolicia DE QUATREFAGES, Subphyllochorda GOTZINGER and BECK-
ER, Taprhelminthopsis SACCO.

159



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

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

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

Material: 4 samples

Description: Dichotomous trace, 5.5 and 6 mm wide, slightly curved, in
places intersecting at an angle of about 90° (sample 88/6), with a longitudinal
sharp median 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 negative 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.

Association: Planolites sp.

Origin: Crawling and/or grazing trail, most probably made by a gas-
tropod (W. HANTZSCHEL, 1975).

Occurrence: BCS, ICP (Paleogene), Vazec locality (88, 89).

Sem
J

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

Remark: Horizontal 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. HANTZSCHEL
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; PL. XLIII, Figs. 1, 2; Text-fig. 22

Material: 3 specimens

Description: Epichnial trilobate furrow. The width of the trace varies
from 10 to 20 mm. The median 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 IDE QUATREFAGES (la, 1b, 2a) and Scolicia plana KSIAZKIEWICZ (26, 3a
—d).



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

Sediment: Yellowish-grey and greenish-grey, fine-grained, calcareous,
fine-micaceous sandstone.

Association: Subphyllochorda laevis, Planolites sp., Punctumichnium par-
vum n.sp., Popradichnium erraticum, Taprhelminthopsis auricularis, Paleo-
dictyon majus.

Origin: G. H. GOTZINGER — 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 (Polychaeta).

Occurrence: C, S. ICP (Eocene), Levoc¢a (146) and Dovalovo (85) lo-
calities.

Scolicia plana KSIAZKIEWICZ, 1970
Plate XLII. Figs 5. 6; Text-Fig. 22

Material: 5 specimens

Description: Epichnial trilobate furrow. The width of the trace varies
from 10 to 17 mm. The median 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
(Text-fig. 22, 3a, 3b). In one instance, the median 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 median
lobe.

Sediment: Yellowish-grey and greenish-grey, fine-grained, calcareous,
fine-micaceous sandstone.

Association: Identical as with the species Scolicia prisca.

Occurrence: C, S, ICP (Eocene), Levoéa (146) and Dovalovo (85) lo-
calities.

Ichnogenus Subphyllocorda GOTZINGER and BECKER, 1932
Type specimen: Subphyllochorda granulata KSIAZKIEWICZ, 1970

Remark: The sculpture of the ventral side is quite different from that of
Scolicia. The dorsal side is alsu unlike the Scolicia full burrow. The dorsal side
of Subphyllochorda is seldom t- be seen, as this trace is mostly developed as a
hypichnial full burrow form w=ll welded with the sole. If the Subphyllochorda
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cylinder is detached from the sole, one gets a convex burrow on the sole, with
a median 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. KSIAZKIEWICZ, 1977).

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

Material: 2 samples

Description: The lower bedding plane of the sandstone exhibits elon-
gated loosely winding traces developed as a positive hyporelief, 2.5 to
3.8 cmwide, up to 10 mm high. Some traces cross at various levels (see sample
4/1). Two longitudinal cylindrical ridges bordering the central 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.

Association: 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. GOTZINGER and BECKER, 1932, 1934), others
believe them to have been produced by holothurians (B. C. HEEZEN and CH. D.
HOLLISTER, 1971). Commonly the trace is thought to have been produced by
molluscs, however.

Occurrence: SC, ICP (Eocene), Dolny Kubin (4), Liptovsky Mikulas
(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 median furrow 3 to 10 mm wide, flat; lateral ridges may be trans-
versally striated; trails varying in size and relief (W. HANTZSCHEL, 1975).
Recently, M. KSIAZKIEWICZ (1977) has introduced the new generic name Tapr-
helminthoida KSIAZKIEWICZ 1977 (M. KSIAZKIEWICZ, 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 case 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. HANTZSCHEL (1975) who, most probably for the reasons mentioned
above, abstains from listing the new generic name introduced by M. KSIAZ-
KIEWICZ (1970) in 1970.

Taprhelminthopsis auricularis SACCO, 1888
Plate XLIII, Figs 3—7, Plate XLIV, Fig. 4, Plate XLV, Fig. 6; Text-figs 23, 24

Material: 65 specimens

Description: The specimens from the Eocene 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 7mm. 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 3mm wide and to another thin cylinder only 1 to 1.5mm
wide, locally with indications of transverse segmentation (sample No 44/2,
Vitanova locality). Another interesting fact is the swelling of the bordering
ridges in the trace on Fig. 23/7 (sample No 140/1, Hrabusice locality). The
bordering ridges widen from 1.5 mm to 5 mm, abruptly narrowing at a distance
of 4cm. In this case, the animal could have worked down its burrow into the
sediment (increase in ridge width) and thereupon it could suddenly have 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 (Vitanova
locality) and No 158/5 (Ol3avica locality), Fig. 23/6. Normal 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.

Association: Planolites sp., Popradichnium erraticum, P. minutum, Pun-
ctumichnium parvum n.sp., P. medium n.sp., Belorhaphe zickzack, Gordia molas-
sica, G. marina, Paleodictyon intermedium, P. minimum, P. majus, P. minutissi-
mum, Merostomichnites beecheri, Scolicia prisca, S. plana, Subphyllochorda
laevis, Eulalites obscurus, Megagrapton tenue, Spirophycus minimus n.sp., Cal-
ixichnium hantzscheli.

-

Fig. 23 — Taprhelminthopsis auricularis Sacco: 1 — Jakubovany (76), C, 76/6; 2 — Vitanova (44),
C, 44/2; 3 — Dovalovo (85), C, 85/6; 4 — Ostruzna (118), CS, 118/1; 5— Habovka (32), S, 32/11;
6 — Ol3avica (158), S, 158/5; 7 — Hrabusice (140), C, 140/1; 8 — Ostruzna (118), CS, 118/2; 9
— Jakubovany (76), C, 76/18; 10 — Ol3avica (158), S, 158/6.
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Fig. 24 — Taprhelminthopsis auricularis SAcco: 1 — Hybe (79), CS, facies close to the BCS facies;
2 — Jakubovany (76), C, 76/4.

Origin: Most probably a gastropod grazing trail.

Occurrence: 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. KSIAZKIEWICZ, 1977; P.
RONIEWICZ and G. PIENKOWSKI, 1977).

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

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

Taprhelminthoida plana KSIAZKIEWICZ, 1970) (M. KSIAZKIEWICZ, 1977,
p- 169, PL. 22, Figs 2, 3).

Holotype: Sample No 173/2, Moravian Museum, Brno

Type locality: Nova Lubovia

Type level: Claystone development, Inner Carpathian Paleogene, Eocene.

Denomination: In compliance with the meandering course of the trace.

Material: 1 specimen (sample No 173/2, holotype).

Description: Meandriform bent trace of Taprhelminthopsis, 9 mm wide;
the individual meanders are about 7cm deep. At some points the meanders
approach each other to a distance of 6 mm only. The bordering cylinders are 1.5
to 2mm wide. The specimens found in Poland (M. KSIAZKIEWICZ, 1977, Pl. 22,
Figs 2—3, and Pl. 23, Fig. 5) also display meander depths of 6—7cm.

Remark: The reason why the animal producing the Taprhelminthopsis
trace moved in meanders on the sea-bottom may have been the animal’s effort
to gain as much food as possible as is the case, for instance, for the fossil trace
of the genus Helminthoida SCHAFHAUTL; 1851. This may have 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.
Sediment: Greenish-grey, fine-grained, calcareous sandstone of thin-
tabular fissility.
Occurrence: C ICP (Eocene), Nova Lubovia locality (173).

%07

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

VII. Spiral structures

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

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

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

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

Holotype: Sample No 69/36, Moravian Museum, Brno.
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Type locality: Liptovsky Mikulas, brickworks (69)

Type level: CS, ICP, Eocene.

Denomination: In compliance with its small size, from the Latin “par-
vus” = small.

Material: A sample with three specimens.

Diagnosis: A spirally coiled traced 1cm in diameter, 2 to 3mm wide,
narrowing toward the centre of the spiral. Positive hyporelief, trace height 1 to
1.5mm.

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

Association: 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 have been a polychaete, but acorn
worms may also be taken into account (B. C. HEEZEN and CH. D. HOLLISTER,
1971).

Occurrence: CS, ICP, Eocene, Liptovsky Mikulas locality, brickworks
(69).

Fig. 26 — Spirophycus minimus n. ichnosp.: Liptov- (/
sky Mikulas (69), CS, 69/36. 1
X

VIII. Meandering structures

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-
posite: 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 SCHAFHAUTL.

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.

Material: 10 specimens

Description: Cylindrical traces on the lower bedding planes of the
sandstone (positive hyporelief), irregularly bent, 1.5 to 2mm wide, up to 10cm
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-
HAUTL.

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

Association: 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 have been produced by marine worms.

Occurrence: C, CS, S, ICP (Eocene). Localities: Habovka (32), Liptov-
ska Mara (58), Liptovsky Mikulas (69), Vitaliovce (71), Dovalovo (82), and
Bachledova Dolina (115).

Fig. 27 — Gordia molassica (HEER, 1865): Bachledova (115);C,115/3.
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Fig. 28 — Gordia molassica (HEER): 1—S5 Liptovsky Mikulas (69), CS, 69/11; 69/16, 69/29, 69/1,
69/50; 6 — Liptovska Mara (58), CS, 58/10; 7 — Dovalovo (82), C, 82/10; 8 — Liptovska Mara
(58), CS, 58/18. Gordia marina EMMONS, 9 — Bachledova (115), C, 115/1.
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Gordia marina EMMONS, 1844
Text-fig. 28

Material: 1 specimen (115/1)

Description: Cylindrical traces on the lower bedding plane 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.

Association: Taprhelminthopsis sp., Gordia molassica.

Occurrence: C, ICP (Eocene). Locality: Bachledova Dolina (115).

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

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

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

Material: 6 specimens

Description: Meandering trace, frequently interrupted in its course,
1—1.5mm wide. The individual meanders are 1.5 to 4cm deep.

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

Association: 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.

Occurrence: C, CS, ICP (Eocene). Localities: Liptovsky Mikulas (69)
and Jakubovany (76).

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

Material: 2 specimens (69/4, 69/13)

Description: Meandering trace on the lower bedding plane of the sand-
stone, 1.5 to 2mm wide. The individual meanders are up to 7cm deep, the
course of the trace is interrupted at a few points.

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

171



SO CI G

Fig. 29 — Helminthoida miocenica SACCO Liptovsky Mikulas (69), CS. 1 — 69/20, 2 — 69/13, 3
— 69/4, 4 — 69/39, 5 — 69/43. Helminthoida crassa SCHAFHAUTL: Liptovsky Mikulas (69), CS.

Association: The same as with the species Helminthoida miocenica.
Occurrence: CS, ICP (Eocene). Liptovsky Mikula$ locality (69).

IX. Branched winding and meandering structures

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. KSIAZKIEWICZ, 1977). This group of fossil traces includes
Belorhaphe FUCHS and Protopaleodictyon KSIAZKIEWICZ.
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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

Material: 14 specimens

Description: In the material collected, such 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
[.5mm.

In several specimens, the string suddenly ceases meandering at the termina-
tion of the trace and continues in a straight line to 2—5cm distance (see
Text-fig. 30/1, 3, 5). Samples No 74/16 and 74/24 (Text-fig. 30/5, 1) exhibit, at
some points, only such 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 (Liptovsky Ondrej), two traces exhibit a straight 5mm long
appendage in the meander bend (Fig. 30/6). Other specimens have shown that
the meander bends into an arc 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 same 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.

Association: Agrichnium incompositum, Cumulusichnium incertum, Pun-
ctumichnium parvum n.sp., P. medium 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. KSIAZKIEWICZ, 1970, J.
PH. KERN and J. E. WARME, 1974).

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

Material: 1 specimen
Description: The trace slightly differs from that of Belorhaphe zickzack.
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Fig. 30 — Belorhaphe zickzack (HEER): Liptovsky Ondrej (74), C. | — 74/24,2 — 74/27, 4 — 74/8,
5 — 74 16. 6 — 74 28; Liptovska Mara (58), CS, 3 — 58/9, 7 — 58/3. Belorhaphe fabregae
(AZPEITIA): Vitanova (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 3mm at some points. In one
instance, the appendage in the meander bend is 2.5cm long, its course is
sinusoidal and it terminates with a small nose (Fig. 30/8).

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

Association: Planolites sp., Punctumichnium parvum n.sp., P. medium
n.sp., Popradichnium minutum.

Occurrence: C, ICP (Eocene), Vitanova locality (41).

Ichnogenus Protopaleodictyon KSIAZKIEWICZ, 1958
Type specimen: Protopaleodictyon incompositum KSIAZKIEWICZ, 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. KSIAZKIEWICZ (1958), because the trace occurs in the form of
in incomplete network in many cases (M. KSIAZKIEWICZ, 1977, p. 174).

Protopaleodictyon minutum KSIAZKIEWICZ, 1977

Material: 1 specimen

Description: 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.

Association: 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.

Occurrence: C, ICP (Eocene), Jakubovany locality (76).

Protopaleodictyon submontanum AZPEITIA, 1933

Material: 2 samples

Desciption: 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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Association: 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.

Occurrence: CS, ICP (Eocene), Liptovsky Mikulas locality (69).

X. Networks

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 KSIAZKIEWICZ.

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. KSIAZKIEWICZ (1977) and, therefore, I refer the reader to his paper.

Paleodictyon strozzii MENEGHINI, 1851
Plate XL, Fig. 5

Material: 1 specimen (69/59)

Description: 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 cm’ in
area.

Remark: The original 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 figure.

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

Association: 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.

Occurrence: CS, ICP (Eocene), Liptovsky Mikulas, brickworks (69).
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Paleodictyon minutissimum KSIAZKIEWICZ, 1970
Plate XLVII, Figs 1, 3, 4.

Material: 6 specimens

Description: 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
plane.

Association: Planolites sp., Megagrapton tenue, Paleodictyon minimum,
P. medium, Protopaleodictyon submontanum, Helminthoida miocenica, Gordia
molassica, Popradichnium minutum, Subphyllochorda laevis.

Occurrence: C, CS, ICP (Eocene), in one instance (Vazec locality, 89) in
the sediment immediately overlying the basal clastic sediments. Localities:
Liptovsky Mikulas (69), Dovalovo (82), and Vazec (89).

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

Material: 18 specimens

Description: The meshes are 1.5—2mm long, the riblets are 0.3 to
0.6 mm wide, about 0.3 mm high. The meshes are fairly regular, for the most
part hexagonal.

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

Association: Planolites sp., Paleodictyon minutissimum, P. intermedium,
P. strozzii, Gordia molassica, Megagrapton tenue, Popradichnium minutum, P.
erraticum.

Occurrence: C, CS, ICP (Eocene). Localities: Liptovsky Mikulas (69),
Jakubovany (76), Dovalovo (82), Podbanske (83), Vazec (91, 92), Rakusy (212).

Fig. 31 — Scheme 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 villageiof
Dovalovo (82): a — Paleodictyon minutissimum, b — P. minimum, c — P. intermedium, v — bedding
plane. x 1.
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Paleodictyon intermedium KSIAZKIEWICZ, 1970
Plate X. Fig. 5; Plate XI, Fig. 5

Material: 5 specimens

Description: The width of the bordering riblets ranges from 0.7 to
1.0mm. 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 (Liptovsky Mikulas).

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

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

Occurrence: C, CS, ICP (Eocene). At Vazec locality (89), Paleodictyon
intermedium was found in the sediment immediately overlying the basal clastic
sediments. Localities: Liptovsky Mikulas (69), Jakubovany (76), Dovalovo
(82).

Paleodictyon regulare SAcco, 1886
Plate XLVIII, Fig. 1; Text-fig. 32/2

Material: 1 specimen

Description: In sample No 98/6 (Vazec), the network is relatively ir-
regular, it is hexagonal only in one case (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 2mm. They are relatively high, about 1 mm, and the
network has a marked relief.

= A I
}\fag B s
N

AT TR B

1 «0,7

Fig. 32 — Paleodictyon majus MENEGHINI: | — Dovalovo (85), C, 85/2; 2 — Paleodictyon regulare
SAcco: Vazec (89), CS facies close to the BCS facies, 89/6.
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Sediment: Greenish-grey, fine-grained, calcareous lamellar sandstone.

Association: Planolites sp., Spirophycus minimus n.sp., Taprhelminthop-
sis auricularis, Megagrapton tenue, Paleodictyon minutissimum, P. intermedium,
Eulalites obscurus, Arenicolites sp., Aulichnites parkensis.

Occurrence: CS, ICP (Eocene), sediments immediately overlying the
basal clastic sediments, Vazec locality (89).

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

Material: 1 specimen

Description: The width of the bordering riblets is 1 to 1.5mm. The size
of the meshes varies, but most of them are longer than 9mm. The largest
network covers an area of about 30 cm? (sample 85/2, Dovalovo locality).

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

Association: Planolites sp., Popradichnium erraticum, P. minutum n.sp.,
Subphyllochorda laevis, Scolicia prisca, S. plana, Merostomichnites beecheri,
Taprhelminthopsis auricularis, Punctumichnium minutum n.ichnogen. n.sp..

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

Ichnogenus Megagrapton KSIAZKIEWICZ, 1968
Type specimen: Megagrapton irregulare KSIAZKIEWICZ, 1968

Diagnosis: 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. KSIAZKIEWICZ, 1968).

Megagrapton irregulare KSIAZKIEWICZ, 1968
Text-fig. 33/5

Material: 3 specimens

Description: Light greenish-grey burrows 1.5 to 2mm in diameter
forming irregular closed polygons were found on the bedding plane 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.

Association: Planolites sp., Thalassinoides sp., Calixichnium hdntzscheli,
Eulalites obscurus.

Origin: The evidently cylindrical form and intersection of sedimentary
structures suggest a post-depositional origin. The abrupt breaks in the string
may have been formed when the animal left the interface and descended into the
clay (M. KSIAZKIEWICZ, 1977, p. 185).

179



Occurrence: BCS, ICP (Eocene) — locality: quarry near the community
of Hybe (79), and CS — Liptovsky Mikulag locality (69) where the fossil trace
is developed as a positive hyporelief.

Megagrapton tenue KSIAZKIEWICZ, 1968
Text-fig. 33/1—4

Material: 5 specimens

Description: Parts of irregular polygons appearing as a positive hy-
porelief on the lower bedding plane of the sandstone. The width of the burrows
ranges from 1 to 1.5mm. The burrows of the polygon 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: Liptovsky Mikulas (69) and Dovalovo (85).

Association: Helminthoida miocenica, Planolites sp., Paleodictyon inter-

Fig. 33 — Megagrapton tenue KsiAzZK1EwICZ: 1—3 Liptovsky Mikulas (69), CS. 1 — 69/26, 2
68/26, 3 — 69/35, 4 — Dovalovo (85), C, 85/1. Megagrapton irregulare KSIAZKIEWICZ: 5 — Hybe
(79), BSC, 79/17.
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medium, P. minimum, P. minutissimum, Megagrapton irregulare, Gordia molass-
ica, Punctumichnium n.ichnogen. n.sp., Liptovichnium dubium n. ichnogen.
n.sp. Saportia striata, Subphyllochorda laevis, Merostomichnites beecheri, Scoli-
cia prisca, S. plana, Taprhelminthopsis auricularis.

Occurrence: C, CS, ICP (Eocene) — Liptovsky Mikulas (69) and Dova-
lovo (85) localities, and BSC — Vazec locality (89).

XI. Body fossils

The problematic fossil remains that W. HANTZSCHEL (1975) assigned to the
group of “Body fossils”” with uncertain classification were included by me into
this group, namely Eulalites PLICKA and Carpatia PLICKA.

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

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

Material: 3 sandstone fragments (sample No 89/1—3)

Description: Distinct dark worm-like shapes, up to 8cm long, (with
breaks within their extent in case 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 1.5mm. The spread of the substance along the lateral
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Fig. 34 — Eulalites obscurus PLICKA: Vazec (89), CS facies close to the BSC facies (M. PLICKA, 1984,
Fig. 2, p. 185).

181



margins of the body is about 0.25mm. 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 PIL. 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. HANTZSCHEL 1975, W. 149, Fig. 91/3).
We can quote from their description: “...fringed ribbon reduced to car-
bonaceous film, with longitudinal lines” (W. HANTZSCHEL 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.

Association: 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
8cm.

Occurrence: CS, in sediments immediately overlying the basal clastic
sediments (Eocene), Vazec locality (89).

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

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

Material: 4 samples

Description: The lower bedding plane 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
2mm 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 have revealed indica-
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Fig. 35 — Carpatia tubiformis PLICK A: Vazec (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
(sample No 90/1).

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 plane of the sandstone.

Sediment: Grey, fine- to medium- grained, calcareous sandstone.

Association: Planolites sp., Cosmorhaphe sinuosa, Agrichnium incom-
positum, Subphyllochorda laevis. Planolites sp., and Nummulites sp. were deter-
mined in the Eocene beds of the Inner Carpathian Paleogene, the other associa-
tions belong to the Paleocene of the Solan series of strata of the Magura nappe.

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

Occurrence: BCS, ICP (Eocene), Vazec locality (90), and sandstones of
the Solan series of strata of the Magura nappe (Paleocene), Stara Huté locality
(see M. PLICKA, 1986.

Conclusion

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 region and the generic and species frequency. They also provide new
data on the bathymetric conditions of the former sedimentary basin in this
region 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 region in Slovakia proved to be well suited for investiga-
tions of fossil traces. The region 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 general
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. GrRoss — E. KOHLER 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. KOHLER — O. SAMUEL, 1984). I quote it
in the paper in order to allow its comparison with the individual sheets of the
general map to be made. Four lithostratigraphic units have been determined: 1)
the Borové Formation composed of mostly coarse-clastic material, 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 dominant sandstones. A particular lithostratigraphic unit is represen-
ted by the Pucov 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
claystone-sandstone facies ranges at the second place (19 genera) followed by
basal clastic sediments (16 genera), the sandstone facies (7 genera), the sand-
stone-claystone facies (2 genera) and by the Sambroii Beds. It should be noted,
however, that the basal clastic sediments include fossil traces occurring also in
close proximity, but in the finer-grained sediments immediately overlying them
(question concerns sandstone fragments assigned to the claystone facies). In this
case, only 9 genera of trace fossils could be derived from the coarse sedimentary
material, 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 zone 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 hdntzscheli occurring in association with
the above two traces in the basal clastic sediments can point to marginal
shallow-water 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 new-determined trace. From the viewpoint of the
surface geology of the region, 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 Spisské Vlachy locality (172) and in the sandstones of the
Sambroni Beds (Lipany locality — 181). The third find of Zoophycos comes from
the claystone-sandstone facies west of Zuberec locality (218). On the other hand,
fossil traces corresponding to deeper sedimentary environment, such 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 region (R. MARSCHALKO, 1981), the basal clastic sediments
have been found to represent, in compliance with the sedimentological results,
a shallow-water transgressive formation situated upon the older basement.
Traces of Thalassinoides sp. and Arenicolites sp. evidencing this fact have been
determined. However, the discovery of Zoophycos in the sandstones near the
railway station of the village of Spisské Vlachy (also a marginal facies) is
inconsistent with this fact. This was discussed earlier. The question concerns the
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Table 1

BCS| C |[CS|SC| S S
Agrichnium incompositum [ ]
Arenicolites sp. [ ]
Aulichnites parkensis @
Belorhaphe fabregae [ ]
Belorhaphe zickzack [ ] L3
Buthotrephis sp. °
Calixichnium héntzscheli [ ] @
Capodistria vettersi [ ]
Carpatia tubiformis [ ]
Cumulusichnium incertum ®
Eulalites obscurus ®
Godulaichnium tenue ° ® L ]
Gordia marina L ]
Gordia molassica ® ° L ]
Gyrichnites sp. [ ] [ ]
Helminthoida miocenica o L
Helminthoida crassa L3
Chondrites aequalis &
Liptovichnium dubium L)
Megagrapton irregulare [ ] [ ] ®
Megagrapton tenue
Merostomichnites beecheri ®
Paleodictyon intermedium *® [ ] [ ]
Paleodictyon majus L
Paleodictyon minimum @ [ ]
Paleodictyon minutissimum i [ ] [ ]
Paleodictyon regulare [ ]
Paleodictyon strozzii [
Planolites sp. [ [ [ J ® °
Popradichnium erraticum [ @ [ ] ®
Popradichnium minutum ® & L] %
Protopaleodictyon minutum [ ]
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BCS| C |CS|SC]| S S
Protopaleodictyon submontanum ®
Punctumichnium medium [ ] &
Punctumichnium parvum ® L
Saportia striata ®
Scolicia plana ®
Scolicia prisca [ ] &
Spirophycus minimus @
Subphyllochorda laevis ®
Taprhelminthopsis auricularis ® ® [ [ ] ® ®
Taprhelminthopsis maeandriformis ®
Thalassionoides sp. ]
Zoophycos circinnatus L %

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), comprises
fossil traces in the close vicinity (in the cover) that have been reported from deep
sedimentary environment (e.g. Paleodictyon sp.). The flysch facies of the Saris
Upland, the Levoéa Hills, and the KapuSany-Vranov nad Toplou zone 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 case, for instance, in the area surrounding Pribis
(19, 20, 21) and northeast of the town of Dolny Kubin, where the Eocene beds
are developed as claystones and sandstones, or northeast of Levoc¢a with sand-
stone development of the beds. No fossil traces were found in the claystone and
claystone-sandstone facies of the Eocene beds in the Spisska Magura area south
and southwest of Haligovce, even though a several kilometres long section
perpendicular to the beds was explored in detail. The same is true for the
sandstone and conglomeratic facies of the Zipov — Radacov zone SW of Presov.

Studies of the map of the distribution of fossil traces have shown that, at the
south margin of the Inner Carpathian Paleogene in the vicinity of the basal
clastic sediments with prevailing claystone and claystone-sandstone develop-
ment of the beds, (the Ruzomberok—Vychodna-Poprad area), the number of
localities comprising fossil traces is high and that the generic representation of
the latter covers a wide range. On the other hand, localities that follow the zone
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 Dolny Kubin, almost lack fossil traces (claystone facies, the area between the
villages of Malatina—Vitanova—Zdiar). 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 Pribi
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 have 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 region are under study at the present time) with the
evolution in Poland (M. KSIAZKIEWICZ, 1977), we arrive at a very important
discovery: it is only in the region 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 héntzscheli, can be thought to be another member of the gamut of
this ichnofacies. For comparison: traces of Thalassinoides have 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 region was found to be the only suitable
to begin studies of this kind in a large areal unit. In this region 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
zone has shown that the division into an Outer and an Inner Carpathian flysch
belt loses its importance from the genetical point of view (personal communica-
tion, RNDr. C. TOMEK CSc. Geofyzika, Brno). In this case, 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. have 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
same was the case in the vast region of the flysch zone in Poland where more
than 3000 specimens of trace fossils were evaluated (M. KsIAZKIEWICZ, 1977).
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M. Plicka
Fosilni stopy ve vnitrokarpatském paleogénu na Slovensku

Resumé

PFi geologickych pracech, které jsem provadél v oblasti karpatskeho flyse v Ceskoslovensku, jsem
zacal od r. 1960 vénovat pozornost i fosilnim stopam a fosilnim zbytkiim organizmil. Vzorky byly
piileZitostné sbirany a studovany. Nékteré nové nalezy byly jiz publikovany (M. PLiCkA 1968, 1970,
1974, 1981, 1982, 1984a, 1984b, 1984c). Od roku 1976 byly zahajeny pfilezitostné studie fosilnich
stop i v oblasti vnitrokarpatského paleogénu na Slovensku. Studium bylo provedeno a dokon¢eno
v r. 1985 pravé v této oblasti a to z toho divodu, Ze oblast vnitrokarpatského paleogénu je
geologicky jednodussi neZ Uzemi vnékarpatského flySe, které je tektonicky velmi silné postizeno.
Systematictéji jsem prace provadél od r. 1978 a to v ramci praci Ustfedniho ustavu geologického,
Praha, pobocka, Brno, v roce 1981—1982 i v ramci praci Geologického tstavu Dionyza Stara,
Bratislava.

Vzorky ze studované oblasti jsou uloZené ve sbirkach Moravského muzea v Brné. Celkem bylo
navitiveno 218 lokalit a nasbirano asi 500 vzorkf fosilnich stop. Do mapy (Fig. 2, Fig. 3) jsou
zakreslené i lokality, na nichz fosilni stopy nebyly zjisténé. Je to proto, Ze na nékterych lokalitach
byly prohlédnuty znaéné rozsahlé useky bud ve sméru vertikalnim (napf. lokalita Pribi/19) (nebo
ve sméru vrstev (napf. lokalita Malatina). Podobné tomu bylo i jinde ve studované oblasti.
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Hranici studovaného izemi tvofi na SZ a SV bradlové pasmo, na S je omezeno statni hranici
s Polskem. Jizni hranici je mezozoikum Nizkych Tater a neogén v. Slovenska. V prostoru s. od
Vysokych Tater navazuji na nade uzemi polsti autofi R. RONIEWICZ—G. PIENKOWSKI (1977), ktefi
v uvedeném prostoru studovali v posledni dobé také fosilni stopy. Pro nazornost litologického
vyvoje vrstev na jednotlivych lokalitach byly sestaveny litologické profily vrstev bud na zakladé
podrobného popisu vrstev na lokalité nebo byla provedena schematicka rekonstrukce profilu dle
celkové charakteristiky vyvoje vrstev (Fig. 4, Fig. 5).

Aby bylo usnadnéno v riznych oblastech karpatského flySe studium fosilnich stop (jejich
vzajemna korelace, ndvaznost jednotlivych oblasti a pod.), pfidruzuji se ¢lenéni fosilnich stop dle
M. KSIAZKIEWICZE (1977), ktery zpracoval rozsahlou oblast karpatského flyse na tzemi Polska.
Jmenovany autor rovnéz velmi podrobné rozvedl ve vieobecné ¢asti své prace adaje, tykajici se
napfiklad vztahu fosilnich stop k litologii, hloubce sedimentaéniho prosttedi, jejich pozice ve vrstvé
a podobné. Neuvadim zde proto znova tyto udaje a odkazuji na jeho praci. Rovnéz u jednotlivych
fosilnich stop neuvadim (jen vyjimecné) jejich vyskyty na Gizemi Polska nebo u nis v oblasti
vnékarpatského flySe. Udaje by enormné nartistaly.

V seznamu fosilnich stop pro uplnost uvadim i dva problematické fosilni zbytky (“Body
Fossils”). V oblasti vnitrokarpatského paleogénu byl zjistén na trech lokalitich také Zoophycos sp..
Uvadim jej pro aplnost také v seznamu fosilnich stop, i kdyZ mam na jeho piivod odliny nazor (M.
PLICKA 1968, 1969, 1970, 1974; W. HANTZSCHEL 1975).

Pti studiu fosilnich stop v oblasti vnitrokarpatského paleogénu jsem tzce navazoval na geologic-
ké prace Dr. P. GRossA CSc, ktery zvIasté z. &ast uzemi podrobné geologicky zmapoval. Upozornil
mne rovnéZ na lokality s bohatym vyskytem fosilnich stop, coZ mné praci velmi usnadnilo. Za tuto
pomoc a zajem 0 moji praci mu upfimné dékuji. Dékuji také Dr. T. K. KorABOvI CSc za upozornéni
na vyskyt Zoophycos u obce Lipany a Dr. J. NEMCokovi CSc a Dr. T. Durkovicovi CSc (rovnéz
GUDS Bratislava) a Dr. R. MARSCHALKOVI DrSc (SAV Bratislava) za rady a odbornou pomoc
v oblasti vnitrokarpatského paleogénu.

Jak ukazalo studium fosilnich stop v oblasti vnitrokarpatského paleogénu na Slovensku, druho-
V€ jsou nejpocetnéji zastoupené fosilni stopy v jilovcovém vyvoji (24 druhit). Na druhém misté je
Jiloveovo-piskovcovy vyvoj (19 druhi), nasleduji bazélni klasické sedimeny (16 druh), pak piskov-
covy vyvoj (7 druhit), piskovcovo-jilovcovy vyvoj (2 druhy) a nakonec $ambronské vrstvy. Je oviem
nutné pfipoménout, Ze v pfipadé bazalnich klastickych sedimentii jsou do nich zahrnuty i fosilni
stopy, vyskytujici se sice v jejich tésné blizkosti, ale v jemné&jSich sedimentech v jejich tésném nadlozi
(jedna se totiz o Glomky piskovci, naleZejicich vyvoji jilovcovému). V tom pfipadé by pak z hrubého
sedimentacniho materidlu pochazelo jen 9 druhi fosilnich stop, v jilovcovém vyvoji by se pocet
druhi zvysil ze 24 na 31 druht.

KdyZ vychazime pfi hodnoceni fosilnich stop od j. okraje vnitrokarpatského paleogénu smérem
k severu, t.j. od pruhu bazilnich klastickych sedimentii, v souladu s dosavadnimi poznatky
o ichnofaciich nachazime v nich stopu Thalassinoides sp. a Arenicolites sp., dokladajici mélkovodni
prostfedi. Fosilni stopa Calixichnium hdntzscheli, vyskytujici se v asociaci s uvedenymi dvéma
stopami pak mizZe byt dokladem okrajového mélkovodniho prostfedi i v prostoru Podolince (135),
vsv. od Vysokych Tater, zvlasté kdyz v tésné blizkosti jmenované, nové zjisténé fosilni stopy (M.
PLICKA 1981) byla zjiSténa i fosilni stopa Arenicolites sp. Z hlediska povrchové geologické stavby
lizemi, je lokalita Podolinec totiz vzdalena asi 4 k jv. smérem od podloZi, které tam vystupuje
v Uzkém pruhu na povrch.

V rozporu se “Zoophycos facies” ve smyslu A. SEILECHERA (1954, 1957 a dalii prace), kdy
pfitomnost Zoophycos doklada hlubsi sedimentaéni prostfecti, v oblasti vnitrokarpatského paleogé-
nu byl Zoophycos zjiStén v piskovcich bazalnich klastickych sedimentii (mélkovodni prostfedi) na
lokalité Spi§ské Vlachy (172) a v piskovcich Sambronskych vrstev — lokalita Lipany (181). Tteti
nalez Zoophycos pochazi z jilovcovo — piskoveového vyvoje z. od lokality Zuberec (218). Naproti
tomu zase v té€sné blizkosti bazalnich klastickych sedimentii se objevuji fosilni stopy, odpovidajici
hlubSimu sedimentaénimu prosttedi, jako je Paleodictyon a Godulaichnium.

Pfi srovnani vysledki studia fosilnich stop v oblasti vnitrokarpatského paleogénu na Slovensku
a nejnovéjsich sedimentologickych vyzkumi v této oblasti (R. MARSCHALKO, 1981) zjisfujeme, Ze
v souladu se sedimentologickymi poznatky ptedstavuji bzzalni klastické sedimenty mélkovodni
transgresivni atvar na star$im podloZi. Byly zjisténé fosilni stopy Thalassinoides sp. a Arenicolites
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sp., dokladajici tuto skute¢nost. Naproti tomu viak zjiSténi Zoophycos napfiklad v piskovcich
u nadrazi v obci Spisské Vlachy (rovnéz okrajova facie) je v rozporu s touto skute¢nosti. O tom viak
jiz bylo diskutovano dfive. Jedna se o rozpor v pojimani vyznamu “Zoophycos facies”. Jilovcovy
vyvoj paleogennich vrstev, ktery se z této bazalni transgresivni facie pozvolna vyviji, jak uvadi
R. MARSCHALKO (1981), v jeji tésné blizkosti (nadloZi) obsahoval naopak zase fosilni stopy, které
jsou uvadéné z hlubsiho sedimentaéniho prostfedi (napfiklad Paleodictyon sp.). FlySove litofacie
Sarisské vrchoviny, Levo&skych vrchii a pasma Kapusany — Vranov nad Toplou jsou na fosilni
stopy pomérné chudé. S pribyvanim hrubosti zrna v sedimentech ubyva totiz po¢tu i druhii fosilnich
stop, z nichZ se posléze uchovava jediné stopa Planolites sp.

Z hlediska pfitomnosti nebo naopak nepfitomnosti fosilnich stop v sedimentech (bereme-li
v tomto sméru v iivahu znaénou prozkoumanost vrstev), se jevi nékteré oblasti na fosilni stopy velmi
chudé. Tak je tomu napiiklad v okoli Pribide (19, 20, 21) a sv. od mésta Dolny Kubin, kde jsou
eocenni vrstvy ve vyvoji jilovcovo — piskovcovém a jilovcovém, nebo sv. od Levoce, kde je
piskovcovy vyvoj vrstev. Rovnéz v jilovcovém a jilovcovo-piskovcovém vyvoji eocennich vrstev ve
Spisské Magufe j. a jz. od obce Haligovee jsou paleogenni vrstvy bez fosilnich stop, pfesto, Ze byl
dobie prohlédnut asek kolmo na vrstvy v délce nékolika kilometri. Stejné je tomu i v piskovcovém
vyvoji zipovsko-radacovského pasma jz. od Presova.

PF celkovém pohledu na mapu rozsifeni fosilnich stop je napadné, Ze pii j. okraji prostoru
vnitrokarpatského paleogénu v blizkosti bazalnich klastickych sedimenti, kde pievlada jiloveovy
a jilovcovo-piskovcovy vyvoj vrstev (prostor Ruzomberok — Vychodna — Poprad) je pocet lokalit
s fosilnimi stopami znaény a jejich druhové zastoupeni ma velky rozsah. Naproti tomu lokality,
sledujici pruh bazalnich klastickych sedimentil, lemujici mezozoikum a krystalinikum Vysokych
Tater a mezozoikum jv. od mésta Dolny Kubin, jsou téméf bez fosilnich stop (jilovcovy vyvoj,
prostor mezi obcemi Malatina — Vitanova — Zdiar). Piesto, Ze v s. a j. oblasti pfi pruhu bazalnich
klastickych sedimentii se jedna litologicky o stejni vyvoje paleogénu, bude pfitomnost nebo nepfi-
tomnost fosilnich stop v sedimentech podminéna jinymi vlivy (prokysliceni, chemizmus, proudéni
a pod.). Jak se ukazalo na lokalité v obci Pribi§, kde byl prohlédnut vrstevni sled o mocnosti pres
70 metri, byly v celém aseku profilu zaznaceny hojné proudové stopy, fosilni stopy viak zjistény
nebyly. Na rozvoj organizmii na mofském dné miZe mit ziejmé vliv i tento ¢initel, i kdyZ nemusi
byt rozhodujici.

P#i srovnani rozvoje fosilnich stop ve vrstvach vnitrokarpatského paleogénu, vnékarpatskeho
flySe na izemi Ceskoslovenska (v soucasné dobé fosilni stopy z této oblasti zpracovavam) a uzemi
Polska (M. Ksiazkiewicz, 1977) dochazime k velmi zavaznému poznatku. V oblasti vnitrokarpat-
ského paleogénu jako jediné nachazime okrajovou flySovou facii s typickymi fosilnimi stopami
mélkovodniho prostiedi, tj. Thalassinoides sp. a Arenicolites sp.. Kromé toho nové zjisténa fosilni
stopa Calixichnium hdntzscheli, jak se prozatim ukazuje, mize byt dalsim ¢lenem spektra této
ichnofacie. Pro srovnani: fosilni stopy Thalassinoides jsem zjistil i v sedimentech Mulussa Formati-,
on (vapnité dolomity, svrchni trias) a Digma Formation (vapence aZ slinovce, kfida, tésné podlozi
bazalnich paleogennich slepencii formace Ummer Radhuma) v zapadni ¢asti Ga'arskeé deprese
v Iraku, kde je prokazatelné mélkovodni prostfedi (M. PLICKA, 1980). V piipadé vyskyta Thalassi-
noides sp. v tésném podlozi bazilnich paleogénnich slepencii v Iraku se jedna o ur¢itou analogii
s vyskyty téchto stop ve vnitrokarpatském paleogénu v Ceskoslovensku.

Zavérem je tieba uvést, 7e sc nakonec ukazalo, Ze jediné tato oblast byla vhodna pro zahajeni
studia tohoto druhu na vétsim tzemim celku. Bylo zde totiZz mozné vychazet od okrajové mélkovod-
ni facie bazalnich sedimentfi. Vyznam téchto bazalnich sedimenti se v soucasné dobé jesté zvySuje
a to proto, Ze na zakladé nejnovéjsich geofyzikalnich hlubinnych seismickych méfeni pfes celé
karpatské flySové pasmo ztraci z genetického hlediska vyznam ¢lenéni na vné- a vnitrokarpatské
flySové pasmo (dle Gstniho sdéleni RNDr. C. Tomka CSc, Geofyzika n. p. Brno). V tom pfipadé
jsou bazalni klastické sedimenty na Slovensku jedinou okrajovou facii panve cel¢ho karpatskeho
flyde, odkrytou na povrchu. Proto nebyly dosud zjistény fosilni stopy Thalassinoides sp. a Arenicoli-
tes sp. ani v zapadni ani ve vychodni oblasti vnékarpatského flySe na izemi nasi republiky béhem
vyzkumti od r. 1960 (M. PLICKA, 1968; A. NEMCOVA, 1973). Stejné tak tomu bylo i v rozsahlé oblasti
flySového pasma na polském uzemi, kde bylo hodnoceno pres 3000 vzorkd fosilnich stop (M.
KsiazkI1Ewicz, 1977).
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Vysvétlivky k obrazkim

Obr. 1 Vymezeni oblasti studia fosilnich stop ve vnitrokarpatském paleogénu na Slovensku.

Obr. 2 Fosilni stopy ve vnitrokarpatském paleogénu na Slovensku (Ceskoslovensko). Schematicka
mapa sestavena na podkladé geologickych generalek listi: M-34-XX Trstena (Z. RoTH, 1960),
M-34-XXVI Banska Bystrica (M. MAHEL, 1964), M-34-XXVII Vysoké Tatry (O. FusaN, 1964),
M-34-XXI Spisska Stara Ves (A. MATEIKA, 1960) a M-34-XXVIII Kogice, M-34-XXII Zborov (A.
MATEJKA, 1964).

Obr. 3 Vysvétlivky: 1 — neogén. Vnitrokarpatsky paleogén: 2 — piskovcové souvrstvi (piskovec v
absolutni pievaze nad jilovci); 3 — prechodné piskovcové souvrstvi (piskovce v pfevaze nad jilovci);
4 — slepencové a piskovcové vrstvy Zipovsko-radadovského pasma; 5 — jilovcové souvrstvi severni
a jiZni facie (jilovee v pfevaze nad piskovci); 6 — vrstvy menilitového typu (jilovee, piskovee, vzicné
rohovee); 7 — Sambronské vrstvy (piskovce, jilovee s viozkami slepencii a brekcii); 8 — jilovco-
piskovcové souvrstvi (jilovce v pfevaze nebo v rovnovaze s piskovci); 9 — bazalni karbonatové
souvrstvi (slepence, brekcie, piskovce, podfadné pis¢ité vapence); 10 — bazélni souvrstvi — nevap-
nity vyvoj (slepence, piskovce). 11 — Vné&karpatsky fly§ — magurska skupina pfikrovi. 12 —
Krystalinikum, mezozoikum centralnich Karpat a obalové serie; 13 — zlomy; 14 — lokalita bez
fosilnich stop; 15 — lokalita s fosilnimi stopami; 16 — {izemi, v némz studovali fosilni stopy R.
Roniewicz a G. Pienkowski (1977); 17 — statni hranice. Poli¢ka, oznagena pismenem t (jv. od
Levoce) jsou vyskyty travertini.

Obr. 4 Litologicke profily studovanych lokalit — jilovcovo-piskovcovy vyvoj (CS).

Obr. 5 Litologické profily studovanych lokalit — jilovcovy (C), piskovcovy (S), piskovcovo —
jilovcovy vyvoj (SC) a bazalni klastické sedimenty (BCS).

Obr. 4a obr. 5 Vysvétlivky: 1 — jilovce; 2— piskovec jemné a7 stfedné zrnity; 3 — piskovec stiedné
az hrubé zrnity; 4 — piskovec velmi hrubozrnny aZ drobné slepencovy; 5 — slepenec; 6 — piskovec
s nerovnostmi na spodni vrstevni plose; 7 — tabulkovita délitelnost ve svrchni &asti piskovee; 8
— Jilovec, vyklinjici v piskovei; 9 — piskovec, vyklifiujici v jilovci; 10 — konvolutni zvrstveni; 11
Jiloveove zavalky v piskovei; 12 — zuhelnatélé rostlinné zbytky v piskovci; 13 — fosilni stopa
Calixichnium hantzscheli pti svrchni vrstevni plose piskovee; 14— +75 m mocnosti — obdobny
litologicky vyvoj; 15 — ¢islo lokality nad kolonkou s vyskytem fosilnich stop, litologicky profil dle
podrobného popisu vrstev na lokalité; 16 — ¢islo lokality s vyskytem fosilnich stop, schéma profilu,
rekonstrukce dle pisemné celkové litologické charakteristiky odkryvu; 17 — éislo lokality nad
kolonkou bez pfitomnosti fosilnich stop; T — Taprhelminthopsis, Pa— Paleodictyon; H — Helmint-
hoida; G — Gordia; S — Scolicia; P — Planolites; C — Calixichnium; Ch — Chondrites; Th —
Thalassinoides; TF — vymezeni ¢asti litologického profilu s vyskytem fosilnich stop.

Obr. 6 Schematicky nakres nové fosilni stopy Punctumichnium n. ichnogen. Punctumichnium par-
vum n. ichnosp. Pohled na svrchni (A) a spodni A,) vrstevni plochu; pfiény fez vrstvou: 2Aa —
svrchni vrstevni plocha, 2Ab spodni vrstevni plocha. Punctumichnium medium n. ichnosp. Pohled
na svrchni (B) a spodni B,) vrstevni plochu; pfiény fez vrstvou: 2Ba — svrchni vrstevni plocha, 2Bb
— spodni vrstevni plocha.

Obr. 7 Litpovichnium dubium n. ichnogen. n. ichnosp., lokalita Liptovsky Mikulas, jilovco-piskov-
covy vyvoj vnitrokarpatského paleogénu (eocén). Jednotlivé vzorky z této lokality: a.b — 69/24, ¢
— 69/47,d — 69/29, ¢ — 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
— Relov (205), C, 205/1; 4 — Liptovsky Mikulas (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 — Ol3avica (158), S. 158/5; 11 — Liptovsky
Mikulas (69), CS, 69/44; 12 — Vazec (90), BCS, 90/1.

Obr. 9 Schematické nakresy poznatki o fosilni stopé Planolites sp. ve vztahu k sedimentu. A —
stopa Planolites sp. Casto jako pozitivni hyporelief se nahle prohyba do nadloZi (snaha o unik
smérem vzhiiru po nahlém pfinosu pis¢itého materialu na jilovity povrch motského dna?). Lokality:
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60, 94, 103, 146, 215; B — v pavodnim pozitivnim hyporeliefu na jilovitém povrchu mofského dna
se ¢asto zadrzuje hrubsi frakce pis¢itého sedimentu (napf. lokalita Hrabusice (140) a Jakubovany
(17); C — v hrubozrnnych sedimentech (BCS) &erv pfi pronikani sedimentem vtlaci vétsi ploché
¢&astice do okolni horniny a vytvafi tak trubicovitou chodbu (napf. lokalita Liptovské Klacany
(203), kde zrna sedimentu dosahovala priiméru az 5 mm, pfipadné misty i vice). Vysvétlivky: P
— Planolites, v — vrstevni plocha.

Obr. 10 Gyrichnites gaspensis WHITEAVES v jemné az stfedné zrnitém vapnitém piskovci na lokalité
Jamnik (73), C, vzorek ¢. 73/1.

Obr. 11 Popradichnium erraticum PLICKA na alomcich tabulkovitych piskovci na lokalité 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 PLICKA, lokalita Poprad (103), C, holotyp, vzorek ¢. YA 1475
(M. PLICKA, 1983, PL. I). P — Planolites.

Fig. 13 Agrichnium incompositum PLICKA, schéma pribéhu stop dle vzorku ¢&. 74/1 z lokality
Liptovsky Ondrej (74), C (M. PLICKA 1984, Pl. LXXXIX, fig. 2).

Obr. 14 Merostomichnites beecheri PACKARD, spodni vrstevni plocha tabulkovitého piskovce se
stopou na lokalité¢ Dovalovo (85), C, 85/11.

Obr. 15 Calixichnium hdntzscheli PLICKA pfi svrchni vrstevni plose piskovce na lokalité Podolinec
(135), SC (M. PLicka 1981, PL I, fig. 1).

Obr. 16 Saportia striata (SQUINABOL), Liptovsky Mikulas (69), CS. 1 — 69/59, 2 — 69/60.

Obr. 17 Rozdily v uspofadani struktury doupéte Thalassinoides A, trojrozmérna stopa, nejCastéji se
vétvici ve tvaru T: T. paradoxicus. B, v podstaté plosny systém chodeb, vétvici se ve tvaru Y: T.
suevicus (R. W. FREY—S. G. PEMBERTON, 1985, p. 89, Fig. 23).

Obr. 18 Thalassinoides sp.: 1 — Hybe (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 PLICKA: 1 — Podbanske (83), C, 83/3; 2 — VitaliSovce (71), CS, 71/2;
3 — Liptovsky Ondrej (74), C, 74/20.

Obr. 20 Capodistria vettersi VIALOV: Lokalita VaZec (88), CS, 88/5. Stopa je na spodni vrstevni plose
zelenavé$edého, jemnozrnného, vapnitého piskovce, tabulkovité délitelného. x 2.

Obr. 21 Aulichnites parkensis FENTON and FENTON: 1 — VazZec (88), CS vyvoj v tésné blizkosti
vyvoje BCS (88/6); 2 — Vazec (89), CS vyvoj v tésné blizkosti vyvoje BCS (88/6); 2 — Vazec (89),
CS vyvoj v tésné blizkosti vyvoje BCS, 89/14.

Obr. 22 Scolicia prisca DE QUATREFAGES (1a, 1b, 2a) a Scolicia plana KSIAZKIEWICZ (26, 3a—d).

Obr. 23 Taprhelminthopsis auricularis SACCO: 1 — Jakubovany (76), C, 76/6; 2 — Vitanova (44), C,
44/2; 3 — Dovalovo (85) C, 85/6; 4 — Ostruzna (118), CS, 118/1; 5 — Habovka (32), S, 32/11;
6 — Olgavica (158), S, 158/5; 7 — Hrabusice (140), C, 140/1; 8 — Ostruzna (118), CS, 118/2;
9 — Jakubovany (76), C, 76/18; 10 — Olsavica (158), S, 158/6.

Obr. 24 Taprhelminthopsis auricularis Sacco: 1 — Hybe (79), CS vyvoj v blizkosti vyvoje BCS;
2 — Jakubovany (76), C, 76/4.

Obr. 25 Taprhelminthopsis maeandriformis n. ichnosp., Nova Luboviia (173), C, 173/2 (holotype).
Obr. 26 Spirophycus minimus n. ichnosp.: Liptovsky Mikulas (69), CS, 69/36.
Obr. 27 Gordia molassica (HEER, 1865): Bachledova (115), C, 115/3.

Obr. 28 Gordia molassica (HEER): 1—5 Liptovsky Mikula3 (69), CS, 69/11; 69/16; 69/29, 69/1,
69/50. 6 — Liptovska Mara (58), CS, 58/10; 7 — Dovalovo (82), C, 82/10; 8 — Liptovska Mara
(58), CS, 58/18. Gordia marina EMMONS; 9 — Bachledova (115), C, 115/1.
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Obr. 29 Helminthoida miocenica SAcco: Liptovsky Mikulas (69), CS. 1 — 69/20; 2 — 69/13; 3
— 69/4; 4 — 69/39; 5 — 69/43. Helminthoida crassa SCHAFTHAUTEL: Liptovsky Mikulas (69), CSc.

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

Obr. 31 Schéma sledii druhii rodu Paleodictyon MENEGHINI, 1850 v $edém, laminovaném jemnozrn-
ném, vapnitém piskovci v zafezu dalnice 500m s. od obce Dovalovo (82). a — Paleodictyon
minutissimum; b — P. minimum; ¢ — P. intermedium; v — vrstevni spara. x 1.

Obr. 32 Paleodictyon majus MENEGHINI: 1 — Dovalovo (85), C, 85/2; 2 — Paleodictyon regulare
Sacco: Vazec (89), CS v tésné blizkosti vyvoje BCS, 89/6.

Obr. 33 Megagrapton tenue KSIAZKIEWICZ: 1—3 Liptovsky Mikulas (69), CS; 1 — 69/26; 2 — 68/26;
3 — 69/35; 4 — Dovalovo (85), C, 85/1. Megagraption irregulare KSIAZKIEWICZ; 5 — Hybe (79),
BCS, 79/17.

Obr. 34 Eulalites obscurus PLICK A: Vazec (89), CS v tésné blizkosti vyvoje BCS (M. PLICKA, 1984,
fig. 2, p. 185).

Obr. 35 Carpatia tubiformis PLICKA: Vazec (90), BCS, 90/1. x 2.

Explanations of plates XXXVII—XLVIII
(Photo V1. Skala)

Plate XXXVII
I Punctumichnium medium n. ichnogen., n. sp., Liptovska Mara (58), CS, 58/12.
2 Liptovichnium dubium n. ichnogen., n. sp., Liptovsky Mikulas, brick-factory (69), CS, 69/47,
x 1.
3 Liptovichnium dubium n. ichnogen., n. sp., Liptovsky Mikuls, brick-factory (69), CS, 69/3, x 1.
4 Liptovichnium dubium n. ichnogen., n. sp., Liptovsky Mikulas, brick-factory (69), CS, 69/29,
x 1.
5 Liptovichnium dubium n. ichnogen., n. sp., Liptovsky Mikulas, brick-factory (69), CS, 69/3, x 1. |
6 Liptovichnium dubium n. ichnogen., n. sp., Liptovsky Mikulas, brick-factory (69), CS, 69/24
(holotype), x 0,6.
7 Punctuichnium parvum n. ichnogen., n. sp., Hrabusice (140), C, 140/1.
8 Cumulusichnium incertum PLICKA, Liptovsky Ondrej (74), C, 74/9.
9 Planolites sp., Hybe (80), BCS, x 0,5.
10 Planolites sp., Liptovské Klacany (203), BCS, 203/2.
11 Planolites sp., Liptovské Kla¢any (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., Olsavica (158), S, 158/5, x 0,5.

4 Planolites sp., Liptovska Mara (58), CS, 58/6, x 0,8.
5 Planolites sp., Vazec, BCS, 90/1.

6 Gyrichnites sp., Myslina (198), CS, 198/1.

7 Gyrichnites sp., Podbanske (83), C, 83/1.

Plate XXXIX

| Popradichnium erraticum PLICKA, Poprad (103), C, 103/1 (holotype).
2 Popradichnium erraticum PLICKA, Poprad (103), C, 103/2.

3 Agrichnium incompositum PLICKA, Liptovsky Ondrej (74), C, 74/3.

4 Popradichnium minutum PLICKA, Liptovska Mara (58), CS, 58/23.

5 Popradichnium minutum PLICKA, Dovalovo, (82), C, 82/12, x 0,6.

6 Arenicolites sp., Vazec (89), BCS.
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Plate XL

1 Merostomichnium beecheri PACKARD, Dovalovo (85), C, 85/11 b.

2 Calixichnium hdntzscheli PLICKA, Podolinec (135), SC, 22146, Moravian Museum in Brno,
Holotype, x 0,7.

3 Calixichnium hdntzscheli PLICKA, Podolinec (135), SC, 22146, Moravian Museum in Brno,
Holotype x 0,5.

4 Saportia striata (SQUINABOL), Liptovsky Mikulas, brick-factory (69), CS, 69/60, x 0,5.

5 Saportia striata (SQUINABOL), Paleodictyon strozzii MENEGHINI, Liptovsky Mikulas,
brick-factory (69), CS, 69/59, x 0,7.

6 Buthotrephis sp. indet., Liptovsky Mikulas, brick-factory (69), CS, 69/57.

7 Chondrites aequalis (BRONGNIART), Jasenova (8), CS, 8/1.

Plate XLI

1 Thalassinoides sp., Hybe (79), BCS, 79/20.

2 Thalassinoides sp., Hybe (79), BCS, 79/16.

3 Thalassinoides sp., Hybe (79), BCS, 79/22.

4 Godulaichnium tenue PLICKA, VazZec (88), CS, near BCS, 88/3.
5 Thalassinoides sp. Hybe (79), BCS, 79/10, x 0,8.

6 Saportia striata (SQUINABOL), Osturnia (117), CS, 117/1.

Plate XLII

1 Capodistria vettersi VIALOvV, VaZec (88), CS, near BCS, 88/5.

2 Zoophycos circinnatus (BRONGNIART), Zuberec (218), CS, 218/1.

3 Aulichnites parkensis FENTON and FENTON, Vazec (88), BCS, 88/6.
4 Scolicia prisca DE QUATREFAGES, Dovalovo (85), C, 85/13.

5 Scolicia plana Ks1Azk1EwICZ, Dovalovo (85), C, 85/3, x 0,8.

6 Scolicia plana KsiazkiIEwicz, Dovalovo, (85), C, 85/8.

Plate XLIII

1 Scolicia prisca DE QUATREFAGES, Levoca (146), S, 146/2.

2 Scolicia prisca DE 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, Vitanova (44), C, 44/2, x 0,6.

6 Taprhelminthopsis auricularis SACcO, Liptovska Mara, (58), CS, 58/14.

7 Taprhelminthopsis auricularis SAcco, Jakubovany (76), C, 76/6, x 0,6.

8 Subphyllochorda laevis KSIAZKIEWICZ, Liptovsky Mikulas, brick-factory (69), C, 69/2.

Plate XLIV

1 Gordia molassica (HEER), Liptovsky Mikulas, brick-factory (69), C, 69/1.

2 Spirophycus minimus n. ichnosp., Liptovsky Mikulas, (69), C, 69/36, x 1.

3 Taprhelminthopsis maeandriformis n. ichnosp., Nova Luboviia (173), C, 173/2.
4 Taprhelminthopsis auricularis SACco, Jakubovany, C, 76/12, x 0,4.

5 Gordia molassica (HEER), Liptovsky Mikulas, brick-factory (69), C, 69/19, x 1.
6 Subphyllochorda laevis KsiAzk1EWICZ, Dolny Kubin (4), CS, 4/1.

7 Gordia molassica (HEER), Liptovska Mara (58), CS, 58/10, x 0,5.

Plate XLV

1 Helminthoida crassa SCHAFHAUTL, Liptovsky Mikulas, brick-factory (69), C, 69/13.
2 Helminthoida crassa SCHAFHAUTL, Liptovsky Mikulas, brick-factory (69), C, 69/4.
3 Belorhaphe zickzack (HEER), Liptovska Mara (58), CS, 58/3.

4 Helminthoida miocenica SAcco, Jakubovany (76), C, 76/10, x 0,6.

5 Belorhophe zickzack (HEER), Liptovsky Ondrej (74), C, 74/28.

6 Taprhelminthopsis auricularis SAcco, Habovka (32), S, 32/3.
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Plate XLVI

1 Belorhaphe zickzack (HEER), Liptovska Mara (58), CS, 58/3, x 0,5.

2 Belorhaphe zickzack (HERR), Liptovska Mara (58), CS, 58/3.

3 Belorhaphe zickzack (HEER), Liptovsky Ondrej (74), C, 74/26.

4 Paleodictyon minimum SAcco, PodbanskAP (83), C, 83/4.

5 Paleodictyon intermedium KSIAZKIEWICZ, Liptovsky Mikulas, brick-factory (69), C, 69/36, x 1,2.
6 Paleodictyon minimum Sacco, Dovalovo (82), C, 82/5, x 0,4.

Plate XLVII

| Paleodictyon minutissimum KSIAZKIEWICZ, Liptovsky Mikulas, brick-factory (69), C, 69/34 a,
%:2.5.

2 Paleodictyon minimum SAcco, Dovalovo Vazec (91), CS, 91/1, x 1.

3 Paleodictyon minutissimum KSIAZKIEWICZ, Liptovsky Mikulas, brick-factory, (69), C, 69/34 b,
X 2.5,

4 Paleodictyon minimum SAcco, (82), C, 82/3.

5 Paleodictyon intermedium KSIAZKIEWICZ, Liptovsky Mikulas, brick-factory (69), C, 69/8, x 1.

6 Paleodictyon majus MENEGHINI, Dovalovo (85), C, 85/2, x 0,6.

7 Paleodictyon minimum Sacco, Liptovsky Mikulas, brick-factory (69), C, 69/46.

Plate XLVIII

I Paleodictyon regulare Sacco, Vazec (89), CS, near BCS, 89/6.
2 Paleodictyon mimimum SAacco, Vazec (91), CS. 91/1.

3 Eulalites obscurus PLICKA, VaZec (89), CS, near BCS.

4 Carpatia tubiformis PLICKA, Habovka (32), S, 32/4.

5 Eulalites obscurus PLICKA, VaZec (89), CS, near BCS.
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