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THE GENUS DISCOCYCLINA (FORAMINIFERIDA) FROM THE
EOCENE OF THE TATRA MTS, POLAND

Abstract. — Twelve species of the genus Discocyclina Glimbel, 1868 from a series of
dolomitic sandstones and siltstones are described, along with Upper Lutetian and
Lower Bartonian organodetrital limestones from the area of Mt. Hruby Regiel in the
Tatra Mts. The mode of life and environment of discocyclines are dealt with and
burrows of crabs encased by tests of discocyclines described.

INTRODUCTION

The genus Discocyclina Gumbel, 1868 from the Eocene of the Tatra
Mts (mostly from Mt. Hruby Regiel near Zakopane), the occurrence and
some aspects of the mode of life and environment of discocyclines are
described below. The studies included a series of dolomitic sandstones
and organodetrital limestones containing the Upper Lutetian and Lower
Bartonian fauna of foraminifers from the profiles of Mt. Hruby Regiel,
Stanikéw Stream and Koscieliska Valley. This series makes up part of
the Eocene nummulitic deposits stretching along the northern margin of
the Tatras. They transgress on folded deposits of the Mesozoic of sub-ta-
tric-series and upwards turn into the deposits of the Podhale flysch. In
the entire Tatra area, the nummulitic Eocene reaches the largest thicknes
in the region of Mt. Hruby Regiel where it also represents a full stratigr-
aphic profile.

The series of dolomitic sandstones and organodetrital limestones in the
profile of Mt. Hruby Regiel reaches about 200 m in thickness. It overlies
a series of red and gray conglomerates devoid of fauna which are assigned
to the Eocene on the basis of their sedimentary connection with overlying
beds (Sokolowski, 1959; Roniewicz, 1969). Upwards, the deposits of the
nummulitic Eocene turn into clayey shales of Zakopane Beds. The dolo-
mitic sandstones and organodetrital limestones contain a rich fauna of
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nummulites, discocyclines, small foraminifers, calcareous algae and other
organic remains. In the area of Mt. Hruby Regiel, specimens of the genus
Discocyclina occur abundantly. In some profiles, there occur beds consi-
sting almost exclusively of the test of this genus. Oulside of this area,
discocyclines are equally abundant in some beds of the Pod Capkami
quarry. The state of preservation of discocycline tests in the deposit is
fairly variable. They are mostly crushed, recrystallized and partly dissol-
ved in the process of diagenesis. On the whole, they occur in very hard
rocks and, therefore, are suitable for studies in thin sections only. Only
part of them could be washed from deposit and examined directly. Since
microspherical forms could not be separated from the rock, only macros-
pherical ones were studied. -
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Fig. 1.— A schematic map of the occurrence of the nummulitic Eocene in the en-
virons of Zakopane (the Tatra Mits.) .

In the area of Tatra Mts, studies on large foraminifers were perfor-
med by F. Bieda (1928, 1959a, 1959b, 1963) who separated the following
four nummultic subhorizons (hemerae, as he turned in 1963) of the Tatran
Eocene:

IV. Nummulites fabianii subhorizon — Lower Bartonian
III. Nummaulites millecaput subhorizon
1I. Nummulites perforatus subhorizon ;— Upper Lutetian

1. Nummaulites brongniarti subhorizon
As found by the present writer, the sequence of the first two subhorizons
in the area of Mt. Hruby Regiel, in particular in the Hruby Regiel profile,
is not kept. Nummulites perforatus occurs together with Nummulites
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brongniarti as early as in nummulitic subhorizon I and, therefore, it is
impossible to stratify accurately the Upper Lutetian of this area. This
would be possible only after a detailed analysis of the sequence of num-
mulitic assemblages and small foraminifers, which is, however, very diffi-
cult so far due to a poor state of preservation of this fauna.

The writer’s thanks are extended to Dr Piotr Roniewicz (Geological
Institute, Warsaw University) for introducing her to the terrain of studies
and for making available a part of his collection of discocyclines. Her
gratitude is also due to Prof. Krystyna Pozaryska for critical review of the
manuscript. The photographs of foraminifers have been taken by Miss
M. Czarnocka and Miss M. Wasak and figures drawn by Mrs K. Budzyn-
ska (all from Palaezoological Institute, Polish Academy of Sciences, War-
szawa).

The material studies is housed in the collections of the Palaeozoolo-
gical Institute of the Polish Academy of Sciences (abbr. Z. Pal.)

REMARKS ON THE OCCURRENCE OF LARGE FORAMINIFERS IN THE" AREA
OF MT. HRUBY REGIEL

Nummulitic subhorizons I and II. — In the region of Mt. Hruby Regiel,
mostly dolomitic sandstones and siltstones occur in these subhorizons. In
the Hruby Regiel profile, this member reachers about 120 m in thickneSs
which decreases westwards to 60 m in the Koscieliska Valley profile. In
the lowermost part of this member, Nummulites brogniarti d’Archiac &
Haime is most abundant in the sandstones occurring at the peak of Mt.
Hruby Regiel and in the Stanikéw Stream, but it has never been found in
the Koscieliska Valley profile. 3

~ In the higher part of this member, the fauna of large foraminifers
represents, according to Bieda (1963) the Nummulites perforatus subhori-
zon. In the Koscieliska Valley and Stanikéw Stream profiles, vast accu-
mulations are found by N. perforatus perforatus (Montfort). They become
the main rock-forming component of which nummulitic llmestones lo-
cally replacing dolomitic sandstones, are composed.

Members more varying lithologically overlie dolomitic sandstones.
These are mostly algal and organodetrital limestones, representing num-
mulitic subhorizons III and IV.

Nummulitic subhorizon III.—1It is mostly represented by dolomitic
siltstones and organodetrital limestones. In the area of Mt. Hruby Regiel,
most discocyclines appear in this subhorizon, although in other Tatran
areas some of them occur as early as in nummulitic subhorizon II and
even I. The greatest accumulations of both specimens and species of the
genus Discocyclina are recorded on the eastern slope of Mt. Hruby Regiel,
on the slopes of the Mala ELaka Valley and in the Stanikéw Stream. In
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Table 1

The occurrence of large foraminifers in the area of the Mt. Hruby Regiel

Species

Profiles

Mt. Hruby Regiel
Matla Egka Valley

Stanikéw Stream

Koscieliska Valley

Subhorizons

1| 1

I | 1v

I | o | m|w

I | @ | m

brongniart! d’Achiac et Haime
perforatus (Montfort)

. puschi (d’Archiac

semicostatus (Kaufmann)
striatus (Bruguiére)

incrassatus de la Harpe

rotularius Deshayes
anomalus de la Harpe
millecaput Boubeée
vartolarius (Lamarck)
chavanesi de la Harpe
fabtanii Prever
pulchellus de la Harpe
douvillet (Schlumberger)
chudeaut (Schlumberger)
robertt Douville

varians (Kaufmann)
nummulitica (Giimbel)
discus (Riitimeyer)
scalaris (Schlumberger)
augustae Weijden
ephippium (Schlotheim)
pratti (Michelin)

. fortist (d’Archiac)

D, umbo (Schafhautl)

Ak. radians (d’Archiac)

As. pentagonalis (Schafhautl)
As, stellaris (Brunner)

As. stellata (d’Archiac)

As, stella Gumbel

G. multifida Bieda

G. reticulata (Riitimeyer)
A, bosct (Defrance)

A. elongata A’Orbigny

Or. complanatus (Lamarck)
O. alpina Douville

DODDUDLLUb 2 2R R R ZRZ R R

kovacsiensis Hantken et Madarasz

N. — Nummulites, D. — Discocyclina, Ak. — Aktinocyclina,
As. — Asterocyclina, G. — Grzybowskia, A. — Alveolina,

Or. — Orbitolites, O. — Operculina
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the Hruby Regiel profile, they mostly occur in dolomitic siltstones and
limestones. In the area of Mata Egka, this member is most typically deve-
loped (Roniewicz, 1969) reaching to 80 m in thickness, which decreases
westwards to a few meters near the Koscieliska Valley. Dolomitic sand-
stones are filled with discocyclines while nummulits are less frequent.

In the Stanikéw Stream profile, vast accumulations mostly of disco-
cyclines occur in dolomitic sandstones, and siltstones of subhorizon III
where they locally form discocycline limestones. An identical foramini-
feral assemblage and lithological development of the deposits of subho-
rizon III have also been found by the present writer on the right slope
of the Koscieliska Valley.

Nummulitic subhorizon IV. — On the Mt. Hruby Regiel and in the
Stanik6w Stream, the index form N. fabianii Prever appears for the first
time in the foraminiferal-algal limestones which here close the profile
of the nummulitic Eocene. This subhorizon is not recorded on the right
slope of the Koscieliska Valley.

PALAEOECOLOGICAL REMARKS

The environment settled by discocyclines was probably considerably
calmer and somewhat deeper than that in which nummulits lived. This
is indicated by a finer fraction of deposit — discocyclines occur most fre-
quently in siltstones, and a very fragile structure of their tests. Contrary
as it is the case with the nummulits, they never occur in diagonally bed-
ded deposits or those displaying other characters indicating the mobility
of water.

Douvillé (1922) believes that discocyclines led a planktonic mode of
life, while Bieda (1963) maintains that the weight of their tests was too
large to allow them to be drifted by water. The latter expresses the
supposition that discocyclines settled a sea bottom covered with algae.
In his opinion, the saddlelike shape of some discocyclines may be ascribed
to ecological conditions and its purpose was to increase the adherence of
the tests to plants.

This supposition does not seem to be quite correct. The deformations
were probably mechanical in character. The saddlelike shape is mostly
observed in Discocyclina ephippium and sometimes also in D. discus and
D. pratti and therefore, this is a character of thin (and not lenticular)
tests which may only have a small, nodular elevation in the middle. Res-
ting on the bottom, they sagged in the saddlelike manner as an effect
of their own weight. The tests of microspherical forms, thin but two or
three cm in size, are bent irregularly. This might be caused by their
tendency to adapt to the irregularities of the substrate.
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Frequently observed is also mechanical damage of the tests of disco-
cyclines. This may be best seen in equatorial section, as during the
growth, following the damage, there occurred changes in the arrangement
and size of equatorial chambers. After healing the injury, the arrangement
of equatorial chambers and the direction of their growth changed only
very slightly. Repeated injuries of tests are also frequent.

Many tests of discocyclines display the traces of parasitizing activity
of other organisms. The tests are bored by canals, frequently about 0.5
to 1 mm in diameter, which may be ascribed to the activity of algae.

Characteristic arrangements of tests of large foraminifers, mostly
discocyclines, are observed in dolomitic limestones, on the eastern slope
of the Mala Liagka Valley, as well as in siltstones, and fine-grained dolo-
mitic sandstones, beginning with the Mt. Hruby Regiel up to the KoScie-
liska Valley. The tests form a part of the casing of elongate burrows,
perpendicular or oblique to the surface of beds (Pl. XVIII, Figs 1—5). The
burrows, round in transverse section, have parallel walls and are opened
towards the top of bed. In some cases, the lower part of a burrow is
extended. The burrows are 6.0 to 15 cm long and 3 to 5 cm in diameter.
The walls of burrows are formed by a single layer of overlapping tests.
These are mostly the tests of discocyclines, 8 to 12 mm in size, represen-
ting macrospherical forms of the species D. discus, D, ephippium, D. pratti
and D. fortisi. Most tests are saddlelike, with their concave surface facing
the inside of the burrow, so that they closely adhere to each other. Flat
nummulites, and asterocyclines are less frequent. The gaps are filled with
small, elongate foraminifers, fragmentary valves of molluscs and, some-
times, flat pabbles. The tests, which form the walls of burrow, are mostly
inclined to the inside of a burrow (Pl. XVIII, Figs 1, 4.), only very rarely
lie flat and closely adhere to each other, with only a very small
amount of sediment between them. The burrows are filled with a material
identical with that of a surrounding rock. Inside the burrows, the tests are
observed very rarely. The arrangement of this type occurs in both the
deposit abounding in the foraminiferal fauna and rocks containing few
foraminiferal tests. Damaged burrows, with parts of walls destroyed or
torn-off and shifted a few cm away, may be observed sometimes. These
fragments mostly consists of several test of discocyclines fused together
and very rarely are formed by single tests.

Similar burrows, but composed of the tests of flat nummulites, were
described by Holder (1958) from the Eocene of Monte Mariano, Dalmatia.
However, he did not explain their genesis. Thin tubes composed of the
remains of various animals were described by Myers (1970). These are
burrows built by Diopatra cuprea (Bosc), Polychaeta. They differ from
the Tatran ones primarily in size and the material of which they are com-
posed.
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The organisms which bored the burrows described above were marked
by a high degree of motoric efficiency. Judging by the size of burrows,
they reached a few cm in size. The burrows, lined with organic remains,
were probably used as a habitat. To construct their shelters, they chose
flat elements which could be easily stacked. These might be crustaceans,
perhaps crabs (Roniewicz, 1969, 1970). Unfortunately, no remains which
might confirm this hypothesis, have so far been found. Likewise, we do
not know any Recent crabs which similarly encase their burrows.

SYSTEMATIC DESCRIPTION

Family Discocyclinidae Galloway, 1928
Genus Discocyclina Glimbel, 1868

Discocyclina douvillei (Schlumberger, 1903)
(Pl. X1V, Fig. 1)

1903. Orthophragmina douvillei Schlumberger; Ch. Schlumberger, Troisiéme note...,
p. 283, Pl. 9, Figs 21—24.

1959. Discocyclina douwvillei (Schlumberger); E. Belmustakov, Fosilite na Blgaria...,
p. 51, PL 19, Figs 1, 2.

1963. Discocyclina douvillei (Schlumberger); F. Bieda, Duze otwornice...,, pp. 117, 205,
Pl. 18, Fig. 1 (here additional synonymy included).

. Material. —Five poorly preserved specimens; tests recrystallized,
with damaged surface.
Dimensions (in mm):

Z. Pal. No. F XVIi1

Diameter of test 2.4
Thickness of test 13
Diameter of protoconch 0.12
Diameter of deuteroconch 0.24

Description. — Specimens with surface characters in conformity with
those described by Bieda (1963).

Equatorial section. — Embryonic apparatus of the trybliolepidine type.
Equatorial chambers small, square, about 0.05 mm high. Periembryonic
chambers slightly larger than equatorial ones which follow them.

Variability. — Diameter of test varying within limits of 2.5 and 3 mm,
thickness 1.0 to 1.5 mm. Diameter of protoconch 0.12 to 0.15 and of
deuteroconch 0.19 to 0.24 mm.

Remarks. — Externally, Discocyclina douvillei strongly resembles
‘D. chudeaui, which was emphasized by Neumann (1958). Specimens of
D. douvillei are, however, smaller, have thicker tests and larger and more
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distinct papillae. As this species is very rare in the area of Tatra Mts, it
was impossible to study it in detail.

Occurrence. — Eocene of Spain, southern Frénce, French Alps, Italy,
Hungary, Bulgaria, Turkey, the Carpathian area of the USSR; Poland:
the Middle and Upper Eocene (nummulitic subhorizons II to IV) of the
Tatras.

Discocyclina chudeaui (Schlumberger, 1903)
(P1, X1V, Figs 2—3)

1903. Orthophragmina chudeaui Schlumberger; Ch. Schlumberger, Troisiéme note..., p.
282, Pl. 9, Figs 18—20; Text-fig. E.

1958. Discocyclina chudeaui (Schlumberger); T. Kecskeméti, Bis jetzt in Ungarn..., p.
39, PIL. 1, Figs 1-—5; Text-fig. 1.

1963. Discocyclina chudeaui (Schlumberger); F. Bieda, Duze otwornice...,, pp. 118, 205,
Pl. 18, Figs 2—4 (here additional synonymy included).

Material. — Nine recrystallized specimens with damaged surface.
Dimensions (in mm):

Z. Pal. No. F XVI/2 Z. Pal. No. F XV1/3

Diameter of test 2.6 2.5
Thickness of test 1.6 1.5
Diameter of protoconch 0.19
Diameter of deuteroconch 0.52

Description. — Test lenticular. Central umbo almost invisible. Papillae
irregular in size, not very conspicuous. Large papillae, interspaced by
small, occur in the central part of test, while in the periphery all of them
are small. Five to seven large lateral chambers, shaped like rhomboid
of irregular polygons, occur in rosettes.

Equatorial section. — Embryonic apparatus of the trybliolepidine type.
Protoconch slightly elliptical, surrounded by a subspherical deuteroconch.
Embryonic chambers considerably larger (0.1 mm high) and wider than
the next equatorial chambers. Main auxiliary larger than lateral auxi-
liary chambers. Periauxiliary chambers slightly larger than the next equ-
atorial chambers.

Axial section. — Near embryonic chamber, equatorial chambers are
subsquare, their length and height increasing towards the periphery. Near
embryonic chamber they are about 0.035 and in the peripheral part of
test about 0.09 mm high. Lateral chambers very large, about 0.04 mm
high and variable in length which increases towards the periphery. The
thickness of roofs and floors amounts to about 0.01 mm.

Variability. — Diameter of test varying within limits of 2.2 and 3.5
mm, thickness 1.2 to 1.6 mm. Diameter of protoconch varying from
0.17 to 0.19 mm and of deuteroconch from 0.44 to 0.53 mm.
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Remarks. — Specimens of D. chudeaui described by Neumann (1958)
and Bieda (1963) are marked by a somewhat larger diameter of test.
Due to a considerable degree of the destruction of test and lack of the
youngest whorls, those from the area of Mt. Hruby Regiel are smaller.
Likewise, the dimensions of the embryonic apparatus are larger than
those given by Bieda (1963). In the area of Mt. Hruby Regiel, this species
is very rare.

Occurrence. — Middle Eocene of central and southern France, Spain,
Italy, Hungary, Turkey, USSR: the Carpathians, Georgia, Armenia; Po-
land: Middle and Upper Eocene of the Tatra Mts (nummulitic subhori-
zons III to IV). In nummulitic subhorizon III, this species occurs only in
the Hruby Regiel profile (Bieda, 1963).

Discocyclina roberti Douvilleé, 1922
' (Pl. XIV, Fig. 4)

1922. Discocyclina roberti Douvillé; H. Douvillé, Révision des Orbitoides..., p. 72, PL
4, Fig. 10.

1953. Discocyclina roberti Douvillé; J. Schweighauser, Mikropaldontologische und
stratigraphische..., p. 60, Pl. 9, Fig. 8; Pl. 10, Figs 12, 13; Text-fig. 45.

1958. Discocyclina roberti Douvillé; M. Neumann, Révision des Orbitoididés..., p. 103,
Pl. 20, Figs 1—7; Text-fig. 31.

1959. Discocyclina roberti Douvillé; E. Belmustakov, Fosilite na Blgaria.., p. 52, Pl
19, Figs 3—5.

1963. Discocyclina roberti Douvillé; F. Bieda, Duze otwornice..., pp. 123, 208, Pl 20,
Fig. 5.

Material. — Four recrystallized specimens.

Dimensions (in mm):

Z. Pal. No. F XVI/4

Diameter of test 2.5
Thickness of test 1.5
Diameter of protoconch 0.13
Diameter of deuteroconch 0.25

Description. — see Bieda (1963).

Variability. — Diameter of test variable within limits of 3.0 to 4.0 and
thickness of 1.5 to 2.0 mm. Diameter of protoconch 0.13 to 0.15 and of
deuteroconch 0.24 to 0.30 mm.

Occurrence. — Middle and Upper Eocene of Spain, France, Italy, Bul-
garia; Poland: Middle and Upper Eocene (nummulitic subhorizons III and
IV). Very rare in the Tatras.
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Discocyclina varians (Kaufmann, 1867)
(Pl. X1V, Figs 5—7)

1867. Orbitoides varians Kaufmann; F. J. Kaufmann, Der Pilatus.., p. 158, Pl. 10,
Figs 1—10.
1959. Discocyclina varians (Kaufmann); E. Belmustakov, Fosilite na Blgaria..., p. 52,
“'PL 19, Figs 7, 8, 9.
1963. Discocyclina varians (Kaufmann); F. Bieda, Duze otwornice...,, pp. 119, 206, Pl
18, Fig. 5; Pl. 19, Figs 1—4 (here additional synonymy included).

Material. — Seventy-five variosly preserved specimens, most of them
having tests with damaged surfaces.

Dimensions (in mm):

Z. Pal. No. F XVI/5 Z.Pal. No. F XVI/6 Z. Pal. No. F XVI/7

Diameter

of test 3.5 3.0 6.0
Thickness

of test 15 2.0 1.5
Diameter of

protoconch 0.17 0.18
Diameter of

deuteroconch 0.34 0.30

Description. — Surface characters — see Bieda (1963).

Equatorial section. — Embryonic apparatus trybliolepidine. Perlembry-
onic chambers slightly higher (0.04 mm high) than the next equatorial
chambers. Equatorial chambers subsquare, sligtly extended on the peri-
phery. '

Azxial section. — Equatorial chambers subelliptical, their height very
slightly increasing towards periphery.

Variability. — Diameter of tests in D. varians varying from 3.0 to 6.0
and thickness from 1.0 to 2.0 mm. Diameter of protoconch 0.16 to 0.20, of
deuteroconch 0.3 to 0.4 mm.

Remarks. — Specimens described by Bieda as D. aff. varians (1963,
p. 121) do not occur in the area of Mt. Hruby Regiel.

Occurrence. — Middle and Upper Eocene of the French Alps; Italy, Swi-
tzerland, Bulgaria, Turkey, USSR: Armenia; Poland: Middle and Upper
Eocene, (nummulitic subhorizons III to IV) of the Tatras where the species
is very common.

Discocyclina nummaulitica (Glimbel, 1868)
(PL. XV, Figs 1—3)

1868. Orbitoides (Rhipidocyclina) nummaulitica Gilimbel; C. W. Giimbel, Beitrige zur
Foraminiferenfauna..., p. 702, Pl. 4, Figs 13, 16—18.
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1959. Discocyclina nummulitica (Glimbel); E. Belmustakov, Fosilite na Blgaria...,, p.
53, Pl. 19, Figs 10—14.

1959. Discocyclina nummaulitica (Giimbel); T. Kecskeméti, Die Discocycliniden...,, p.
53, Pl. 3, Figs 9, 10, 12; Text-fig. 15.

1962. Discocyclina nummulitica (Glimbel); B. F. Zerneckij, Numuliti ta orbitoidi...,
p. 67, Pl. 16, Fig. 1.

1963. Discocyclina nummaulitica (Giimbel); F. Bieda, Duze otwornice..., pp. 124, 209,
Pl 20, Figs 6—8 (here additional synonymy included).

1965. Discocyclina nummulitica (Gimbel); N. Barchatova, G. Nemkov, Krupnye fo-
raminifery..., p. 85, Pl. 17, Fig. 1.

Material. — Fifteen poorly preserved specimens, with tests damaged
on the surface.

Dimensions (in mm):

Z. Pal. No. Z. Pal, No. Z. Pal. No.

F XVI/8 F XVI/9 F XVI/10
Diameter of test 5.6 3.2 4.0
Thickness of test 14 1.8 1.5
Diameter of protoconch 0.17
Diameter of deuteroconch 0.32

Description. — Surface characters — see Bieda (1963).

Equatorial section. — Embryonic apparatus of the eulepidine type. Pro-
foconch together with deuteroconch which completely envelops it, are
spherical. Periembryonic chambers rectangular, slightly longer than the
next equatorial chambers which are subsquare and extend peripherally.

Axial section. — This is a very characteristic form in axial section.
Periembryonic chambers about 0.05 mm high and subsquare. Near them,
equatorial chambers equal them in height. The increase in the height of
equatorial chambers towards periphery, which amounts to 0.25 to 0.30
mm, is very characteristic of this species. Lateral chambers 0.09 to 0.1
mm high and about 0.03 mm thick. The thickness of their roofs and floors
amounts to about 0.02. Pillars are very wide near the surface of test and
sharply narrowing towards its center.

Variability. — Diameter of specimens varying from 2.3 to 5.5 mm and
thickness of test from 1.2 to 1.5 mm. Diameter of protoconch 0.17 to 0.29
mm and of deuteroconch 0.3 to 0.48 mm.

Occurrence. — Lower and Middle Eocene of southern France, the
Swiss Alps, Italy, Austria, Hungary, Bulgaria, Rumania, Turkey, USSR:
Crimea, Black Sea Lowland, the Carpathians, Armenia, Georgia; Poland:
Middle and Upper Eocene (nummulitic subhorizons III to IV) of the Ta-
tras where it is very common.

6 Acta Palaeontologica Polonica nr 1/73
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Discocyclina discus (Ritimeyer, 1850)
(PL. XV, Figs 4—8)

1850. Orbitolites discus Riitimeyer; L. Riitimeyer, Uber das schweizerische Nummu-
litenterrain..., p. 116 (fide Ellis et Messina: Catal, of Foram.).

1963. Discocyclina discus (Riitimeyer); F. Bieda, DuZe otwornice...,, pp. 126, 209, Pl. 2},
Figs 1—5 (here additional synonymy included), .

Material. — Thirty-five variously preserved specimens, large ones
mostly broken.

Dimensions (in mm):

Z. Pal. No. Z. Pal. No. Z. Pal. No.
F XVI/11 F XVI/12 F XVI1/13

Diameter of test 8.2 6.0 12.0
Thickness of test 2.0 1.5 2.0
Diameter of protoconch 0.42 0.61
Diameter of deuteroconch 1.26 1.34

Description. — Characters of surface and equatorial section — see Bie-
da (1963).

Axial section.— Equatorial chambers about 0.06 mm high. Lateral
chambers large, about 0.17 mm long and about 0.015 mm high. The thick-
ness of roofs and floors of lateral chambers almost the same as their
height.

Variability. — Diameter of tests varies in D. discus from 6.0 to 15.0
mm and thickness from 1.5 to 2.0 mm. Diameter of protoconch 0.40 to 0.65
and of deuteroconch 1.0 to 1.40 mm.

Occurrence. — Middle and Upper Eocene of southern France, the
French Alps and Italy; Poland: Middle and Upper Eocene (nummulitic sub-
horizons II to IV) of the Tatras where it is common.

Discocyclina scalaris (Schlumberger, 1903)
(Pl. XVI, Figs 1, 2.)

1903. Orthophragmina scalaris Schlumberger; Ch, Schlumberger, Troisiéme note..., p.
277, Pl. 8, Fig. 4; PL 9, Figs. 12, 13.

1822. Discocyclina scalaris (Schlumberger); H. Douvillé, Révision des Orbitoides..., p.
68, Text-fig. 8.

1958. Discocyclina scalaris (Schlumberger); M. Neumann, Révision des Orbitoidides...,
p. 104, Pl. 21, Figs 1—6; Pl. 25, Figs 3, 4; Text-fig. 32.

1959. Discocyclina scalaris (Schlumberger); E. Belmustakov, Fosilite na Blgaria..., p.
49, P1. 17, Figs 5—1.

1963. Discocyclina scalaris (Schlumberger); F. Bieda, Duze otwornice..., pp. 122, 207,
Pl. 20, Figs 2—4.
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Material. — Eight poorly preserved specimens with recrystallized tests.
Dimensions (in mm):

Z. Pal. No. F XVI/14  Z. Pal, No. F XVI/15

Diameter of test 3.5 35

Thickness of test 1.6 1.55
Diameter of protoconch 0.35
Diameter of deuteroconch 0.70

Description. — Characters of surface and equatorial section — see Bie-
da (1963).

Variability. — Diameter of test varying within limits of 3.5 and 6.0
mm, thickness 1.0 and 1.6 mm. Diameter of protoconch 0.25 to 0.35, of
deuteroconch 0.5 to 0.7 mm.

Remarks. — Specimens of D. scalaris from the area of Mt. Hruby Re-
giel considerably differs in the dimensions of this embryonic apparatus
from those described by Bieda (1963). They are most similar to those des-
cribed by Neumann (1958).

Occurrence. — Eocene of Spain, southern France, Italy, Bulgaria, Tur-
key; Poland: Upper Eocene (nummulitic subhorizon IV) of the Tatras
where it is, however, rare.

Discocyclina augustae Weijden, 1940
(PL. XVI, Figs 3—S5)

1868. Orbitoides (Discocyclina) papyracea (Boubée); C. W. Giimbel, Beitrige zur For-
aminiferenfauna..., p. 690.

1883. Orbitoides nudimargo Schwager; C. Schwager, Die Foraminiferen..., p. 139, Pl
29, Figs 8a—e.

1903. Orthophragmina pratti (Michelin); Ch. Schlumberger, Troisiéme note..., p. 274,
Pl. 8, Figs 2, 3, 8, 9; Text-fig. A.

1922. Discocyclina archiaci (Schlumberger); H. Douvillé, Révision des Orbitoides...,
pp. 57, 65, 67, Fig. 2.

1940, Discocyclina augustae Weijden; W. J. M. Van der Weijden, Het genus Discocy-
clina..., p. 23, Pl. 1, Figs 4—8; Pl. 2, Figs 1, 2.

1962. Discocyclina augustae Weijden; B. . Zernerckij, Numuliti ta Orbitoidi..., p. 61,
Pl. 14, Figs 3, 4 (non Pl 15, Figs 1—3) (here additional synonymy included).

Material. — Eleven specimens with recrystallized tests.

Dimensions (in mm):

Z. Pal. No. Z. Pal. No. Z. Pal. No.
F XVI1/16 F XVINT F XVI1/18

Diameter of test 5.4 3.5 5.7
Thickness of test 1.2 1.3 1.1
Diameter of protoconch 0.18 0.12 0.16

Diameter of deuteroconch 0.33 0.25 0.30

6*
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Description. — Test flat, fairly thin, with a small, nodular elevation in
the center, whose diameter amounts to 1.1 to 1.2 mm. In some cases, the
periphery of test may be slightly swollen. In the central part of test,
papillae are about 0.06 to 0.08 mm in diameter. On the periphery, they
are smaller. Five to seven lateral chambers occur in rosettes.

Equatorial section. — Embryonic apparatus of the nephrolepidine type.
Periembryonic chambers almost do not differ in size from the next equat-
orial chambers, which are square near the embryonic apparatus and ext-
end in the periphery where their height amount to about 0.15 mm.

Variability. — Diameter of test varies within limits of 4.0 and 5.0 mm,
thickness 0.7 and 1.3 mm. Diameter of protoconch 0.12 to 0.18 and of deu-
teroconch 0.25 to 0.34 mm.

Remarks. — Due to its considerable similarity in external appearance,
D. augustae was frequently confused with D. pratti (Schlumberger, 1963),
from which it differs, however, in the structure of embryonic apparatus
and in size and spacing of papillae. Specimens of D. augustae from the
Tatra Mts. are most similar in shape and size to those described by Neu-
mann (1958) from France.

Occurrence. — Eocene of France, Spain, Italy, Bulgaria, Hungary,
USSR; Poland: Middle and Upper Eocene (nummulitic subhorizons II to
IV} of the Tatras, where, however, this species has hitherto been unknown.

Discocyclina ephippium (Schlotheim, 1820)
(Pl. XVII, Figs 1, 2)

1820. Lenticulites ephippium Schlotheim; E. F. Schlotheim, Nachtrige zur Petre-
factenkunde, p. 89 (fide Ellis et Messina: Catal, of Foram.).

1959. Discocyclina sella (d’Archiac); T. Kecskeméti, Die Discocycliniden...,, p. 42, PL
1, Figs 4, 6, 9; Text-Fig. 1.

1962. Discocyclina sella (d’Archiac); B. F. Zerneckij, Numuliti ta Orbitoidi..,, p. 69,
Pl. 16, Figs 5, 6.

1963. Discocyclina ephippium (Schlotheim); F. Bieda, Duze otwornice.., pp. 127, 210,
Pl 22, Fig. 1 (here additional synonymy included).

Material. — Ten poorly preserved specimens with very strongly dam-
aged surfaces of tests. Due to their saddlelike shape, it was difficult to
separate them from the rock.

Dimensions (in mm):

Z. Pal. No. F XVI/19  Z. Pal. No. F XV1/20

Diameter of test 8.9 10.6
Thickness of test 1.4 1.1
Diameter of protoconch 0.17

Diameter of deuteroconch 0.35
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Description. — Characters of surface and equatorial section — see Bie-
da (1963).

Azxial section. — Lateral chambers about 0.03 to 0.04 mm high. Equato-
rial chambers of equal height over the entire length of test.

Variability. — Diameter of test varying within limits of 6.0 and 12.0
mm, thickness 1.0 to 2.0 mm. Diameter of protoconch 0.17 to 0.20, of deu-
teroconch 0.40 to 0.55 mm.

Occurrence. — Middle and Upper Eocene of western Europe, Hungary,
Bulgaria, Turkey; USSR: Middle Eocene of the Crimea, the Carpathians,
Black Sea Lowland and Middle and Upper Eocene of Armenia, Georgia
and Azerbaijan; Poland: Middle and Upper Eocene (nummulitic subhor-
izons II to IV) of the Tatras.

Discocyclina pratti (Michelin, 1846)
(Pl. XVII, Figs 3, 4)

1864. Orbitolites pratti Michelin; A, Michelin, Iconographie zoophytologique, p. 278,
Pl. 62, Fig. 14 (fide Ellis & Messina: Cat. of Foram.).

1903. Orthophragmina pratti (Michelin); Ch. Schlumberger, Troisiéme note...,, p. 274,
Pl 8, Fig. 1 (non Pl. 8, Figs 2, 3, 8, 9; Text-fig. A).

1959. Discocyclina pratti (Michelin); T. Kecskeméti, Die Discocycliniden..., p. 43, Pl
1, Figs 8, 10, 11; Pl. 2, Figs 1—5; Text-figs 8, 9.

1962. Discocyclina pratti (Michelin); B. F. Zerneckij, Numuliti ta Orbitoidi..., p. 64,
Pl. 14, Figs 1, 5.

1963. Discocycling pratti (Michelin); F. Bieda, Duze otwornice...,, pp. 129, 211, Pl 22,
Figs 1, 2, 4; Text-fig, 10 (here additional synonymy included).

Material. — Forty variously preserved specimens, most test recrystall-
ized, many damaged.
Dimensions (in mm):

Z, Pal. No. F XVI1/21 Z. Pal. No. F XVI1/22

Diameter of test 8.6 75
Thickness of test 1.5 14
Diameter of protoconch 0.18
Diameter of deuteroconch 0.42

Description. — Surface characters — see Bieda (1963).

Equatorial section. — Embryonic apparatus of the trybliolepidine type.
Protoconch spherical. The wall of deuteroconch slightly undulate. Periem-
bryonic chambers considerably higher than the next equatorial chambers,
whose height increases towards peryphery, near the embryonic apparatus
reaches about 0.07 mm and becomes considerably larger than the width.

Axial section. — Equatorial chambers slightly elliptical, peripherally
subsquare. Lateral chambers regularly arranged, about 0.1 mm long, their
roofs and floors very thin.



86 EWA OLEMPSKA

Variability. — Diameter of test varying from 6.0 to 12.0 mm, thickness
from 1.2 to 1.5 mm. Diameter of protoconch 0.16 to 0.20, of deuteroconch
0.3 to 0.6 mm.

Remarks. — Due to their similar shape, the specimens of D. pratti
were frequently confused with D. augustae, which are, however, covered
with more closely spaced papillae and are considerably larger. In addition,
the embryonic apparatus and equatorial chambers of D. augustae are
considerably smaller.

Occurrence. — Eocene of Spain, southern France, Italy, Turkey, Hun-
gary; USSR: Lower and Middle Eocene of the Black Sea Lowland and the
Crimea, as well as Middle Eocene of Armenia, Georgia and Mangyshlak
Peninsula; Poland: Middle and Upper Eocene (nummulitic subhorizons 1I
to IV) of the Tatras where it is very common.

Discocyclina fortisi (d’Archiac, 1850)
(Pl. XVI, Fig. 6; Pl. XVII, Figs 5, 6)

1850. Orbitolites fortisi d’Archiac; E. d’Archiac, Description des fossiles..., p. 404, Pl
8, Figs 10—12 (fide Ellis et Messeina: Catal. of Foram.).

1963. Discocyclina fortisi (d’Archiac); F. Bieda, Duze otwornice..., pp. 130, 211, Pl. 23,
Fig. 1 (here additional synonymy included).

Material. — Fifteen poorly preserved specimens with recrystallized
fests.

Dimensions (in mm):

Z. Pal. No. Z. Pal. No. Z. Pal. No.
F. XVI1/23 F XVI1/24 F XV1/25

Diameter of test 7.1 8.2 11.0
Thickness of test 11 1.5 2.0
Diameter of protoconch 0.80
Diameter of deuteroconch 1.55

Description. — Surface characters — see Bieda (1963).

Equatorial section. — Embryonic apparatus of the tryblioclepidine type.
Periembryonic chembers differ in size from the next equatorial chamb-
ers, which are higher than wide.

Variability. — Diameter of test variable within limits of 10.0 and 12.00
mm and thickness 1.2 and 2.00 mm. Diameter of protoconch 0.7 to 0.8 and
of deuteroconch mostly 1.2 to 1.6 mm.

Occurrence. — Middle and Upper Eocene of France and Italy; Poland:
Middle and Upper Eocene (nummulitic subhorizons II to IV) of the Ta-
tras.
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Discocyclina umbo (Schafhautl, 1863)
(Pl. XVII, Figs 7, 8)

1863. Hymenocyclus umbo Schafhautl; K. E. Schafhautl, Sud-Bayerns, p. 106, Pl. 14,
Figs 5a—k (fide Ellis et Messina: Cat. of Foram.).

1922, Discocyclina umbo (Schafhautl); H, Douvillé, Révision des Orbitoides..., p. 85,
Text-figs 12, 26, 27.

1958. Discocyclina fortisi (d’Archiac); M. Neumann, Révision des Orbitoididés..., p. 94
(partim).

1959. Discocyclina umbo (Schafhautl); E. Belmustakov, Fosilite na Blgaria...,, p. 50,
Pl 8, Figs 3—&6.

1963. Discocyclina umbo (Schafhautl); F. Bieda, Duze otwornice..., pp. 131, 211, Pl 22,
Figs 3, 5, 6; Pl. 23, Figs 2—6.

Material. — Fifteen specimens with recrystallized tests.
Dimensions (in mm):

Z. Pal. No F XV1/26 Z. Pal. No. F XVI1/27

Diameter of test 6.0 7.1
Thickness of test 1.3

Description. — Surface character — see Bieda (1963).

Equatorial section. — Embryonic apparatus of the eulipidine type. The
walls of protoconch and deuteroconch mostly undulate. Periembryonic
chambers very high (0.12—0.17 mm) and considerably higher than the
next equatorial chambers, which are about 0.08 to 0.10 mm high and most-
ly irregularly arranged. Sometimes, a ring of chambers lower by half
occurs between the rings of very high chambers.

Variability. — Diameter of test varying from 7.0 to 10 mm and thick-
ness from 2.0 to 2.2 mm. Diameter of protoconch 0.5 to 0.6 and of deute-
roconch 1.1 to 1.5 mm.

Remarks. — D. umbo was included by Neumann (1958) in the syn-
onymy of D. fortisi (d’Archiac). Bieda (1963) proves, however, that these
species differ from each other in a different development of the external
surface of test. D. umbo has a large, extensive elevation, while only a
small, nodular convexity is observed in D. fortisi. These species also diff-
er in the thickness of test, considerably larger in D. umbo.

Occurrence. — Middle and Upper Eocene of France, Italy, Bulgaria;
Poland: Middle and Upper Eocene (nummulitic subhorizons II to IV) of
the Tatras where it is a fairly common species.

Polish Academy of Sciences
Palaeozoological Institute
Warszawa, Zwirki Wigury 93
May, 1972
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EWA OLEMPSKA

RODZAJ DISCOCYCLINA (FORAMINIFERIDA) W EOCENIE HRUBEGO REGLA
W TATRACH

Streszczenie

Opisano rodzaj Discocyclina Gilimbel, 1868 z eocenu Tafr (giéwnie z obszaru Hru-
bego Regla, okolice Zakopanego), oraz poruszono niektére zagadnienia trybu zZycia
i §rodowiska dyskocyklin. Badaniami zostala objeta seria piaskowcé4w dolomito-
wych i wapieni organodetrytycznych zawierajacych faune otwornicowg gérnego
lutetu i dolnego bartonu w profilach Hrubego Regla, Stanikéw Potoku i Doliny Ko-
Scieliskiej. Seria ta stanowi czes§¢ utwordw tzw. eocenu numulitowego, ciagngcego
sie wzdluz péinocnego brzegu Tatr. Eocen numulitowy w rejonie Hrubego Regla
osigga najwieksza migzszo§¢ z calego obszaru Tatr i reprezentuje pelten profil straty-
graficzny. W eocenie tatrzanskim Bieda (1963) wydzielil cztery podpoziomy numu-
litowe. Autorka stwierdzila, ze kolejnosé wystepowania dwoéch pierwszych podpozio-
méw na obszarze Hrubego Regla nie jest zachowana. Nummulites perforatus (Mont-
fort) wystepuje tu lacznie z Nummulites brongniarti d’Archiac et Haime juz w I
podpoziomie numulitowym, dlatego nie jest mozliwe dokladne rozpoziomowanie gor-
nego lutetu na tym obszarze.

Stwierdzono, ze $rodowisko ktore zasiedlaly dyskocykliny bylo prawdopodobnie
znacznie spokojniesze i nieco giebsze niz to, w ktérym zyly numulity. Wskazuje na
to drobniejsza frakcja osadu, oraz bardzo delikatna budowa skorupek dyskocyklin.
Nie zaobserwowano rowniez aby skorupki dyskocyklin podkres$laty zarysy warstwo-
wania sko§nego, co u skorupek numulitdéw jest zjawiskiem do§é czestym, nie wyste-
puja one réwniez w osadach sko$nie warstwowanych czy majacych inne cechy
wskazujgce na ruchliwe wody. Wedlug Biedy (1963) siodlowaty ksztatt niektorych
dyskocyklin zwigzany jest z warunkami ekologicznymi i mial umozliwiaé utrzymy-
wanie sie skorupek na roSlinach. Wydaje sig, ze deformacje te majg raczej charak-
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ter mechaniczny. Siodlowato wygiete sg skorupki cienkie, nie soczewkowate. Byé
moze wyginaly si¢ siodlowato, lezgc na dnie, pod wplywem wlasnego ciezaru.

W wapieniach dolomitycznych na wschodnim zboczu Doliny Matej Eagki oraz
w mulowcach dolomitowych poczynajac od Hrubego Regla az po Doline Koscieliskg
wystepuja charakterystyczne ulozenia skorupek duzych otwornic, gibwnie dyskocy-
klin. Skorupki wchodzg w sklad obudowy podiuinych norek, pionowych i uko$nych
w stosunku do powierzchni warstwy. Scianki norki zbudowane sg z jednej warstwy
dachéwkowato na siebie nalozonych skorupek dyskocyklin o wielkoSci 8—12 mm.
NajczeSciej sa to makrosferyczne formy gatunkéw Discocyclina discus, D. ephippium,
D. pratti, D. fortisi. Organizmy, ktére zbudowaly opisane tu norki odznaczaly sie
wysoka sprawno$cig ruchows. Sadzgc po wielkosei norek osiggaly wielko$é kilku
centymetréw. Do budowy schronienia wybieraly plaskie elementy, dajgce sie z tat-
wofcig ukladaé. Mogly to byé skorupiaki, byé moze kraby (Roniewicz 1969, 1970).

3BA OJEMIICKA

POJ DISCOCYCLINA (FORAMINIFERIDA) B DOLIEHE PAVIOHA I'PYBLI-PETEJDb
B TATPAX, ITIOJIBIITA

Pe3wome

B pabBore panHo ommcanme popa Discocyclina Glumbel, 1868 n3 sopmena Tatp
(rnmaBHBIM 00pa3oM u3 paiioHa I'py6bi-Perens 6113 3aKonaHe) M PacCMOTPEHBI HEKO-
TOPBIE BONPOCHI, Kacamupecsa obpa3a HKU3HM U YCJHOBMIt OOMTAHMA AUCKOLMRJIIMH.
MCCJIeILOBaHMH OXBaThIBAJM TOJIINY OAOJOMMTOBBIX IE€CYAHMKOB MU OpI‘aHOI‘eHHO—OG.ﬂO—
MOYHBIX M3BECTHAKOB, COAEpKAUMX (hopaMMHUDEPOBYIO GayHY BEPXHEJIIOTETCKOrO
M HUMKHEeGApTOHCKOrO BO3pacTta, o obHaxxeHuAM I'pyb6ei-Perens, Cranurys-IloTok
u Kocuenuckas A0JdMHA. DTa TOJIA BXOAUT B COCTAaB TAaK HAa3. HYMMYJUTOBOIO S0LIEHA,
PAaCIIPOCTPAHEHHOI0 BAOJL ceBepHOoro Kpasa Tartp. B paitone T'pyOni-Perenr Habnona-
eTca camas GoJspluasg Ha Bceil Teppuropmy Tarp MOLIHOCTE M IIOJNHBIA CTpaTUrpacdm-
YeCcKHUll paszpe3d HYMMYJIUTOBOro SoueHa. Becor souen Tarp noapaszpenserca Bepoit
(1963) Ha 4eTbIpe HYMMYJMTOBbLIX IOA30HLI. ABTOPOM KOHCTATMPOBAaHO, YTO B paiioHe
I'py6er-Perenb He cOXpaHeHa NOCIENOBATENLHOCTL B PAcCIpPOCTPAHEHMUM ABYX IEPBBIX
noa30H. B atoM parione Nummaulites perforatus (Montfort) BcTpeyaeTcA COBMECTHO
¢ Nummulites brongniarti d’Archiac et Haime yme B I HYMMyJIuUTOBOIT IOA30HE
¥ I03TOMY AETaldbHOE DPACUJEHEHHMe BEPXHENIOTETCKOTO MOXBADYCa B 3TOM pajiioHe

HEBO3MOIKHO.
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IIpeamonaraerca, YTO AMCKOLMKJIMHBI o0uTanu B Gojee CIIOKOIIHOI M Oojee riay-
OOKOBOZHOM Cpefe, [0 CPAaBHEHMIO CO CPeAoil OOMTaHMA HYMMyJAUTOB. Takoit BLIBOA
MOIKHO CJieJIaTh Ha OCHOBAaHMUM MEJKO3EPHMCTOTO COCTaBa OCAaAKOB M O4YEHb HEIXKHOrO
CTPOEHMUA DPAKOBMH IUCKOUMKJIMH, He HaOGMIORAJOCh TaKkKe ABJEHME paclpelesieHus
PAROBMHOK AMCKOLMEJIMH COIJIACHO C KOCOJ CJIOUCTOCTBIO, YTO NPEACTABJAET NOBOJbLHO
YacThI MIPU3HAK B PAcOpPOCTPaHEHMM PaKOBUMH HYMMyJauTtoB. Kpome TOro, AMCKO-
LOUKJVMHLI HEe BCTPEYAIOTCA B OCAaAKax € KOCOM MIM APYroil CJIOUCTOCTBHIO, IOKa3bl-
Balonlell ycJOoBUA MOABMIKHBIX Boj. Ilo mMuennio Beabt (1963), cepnoBupHas copma
HEKOTODBIX MICKOLMKJINH OTPaXKaeT 3KOJOormdeckue ycnuoBusa. OHa cmocobecTBOBaJa
IIPUKPEIJIEHUIO PAKOBUH K pactenmam. OgHaKo, aBTOP IIPEANOJaraet, 4T 9T gedop-
MaimM obpa3oBajiMch MeXaHMYecKuM IyrteMm. CeanopuanHble u3ruObl HabirwopawTcA
Yy TOHEMX, He JMH3000pa3HbIX PAKOBMH. BO3MOMKHO, YTO OHM H3rubaliMCh IIOKOSCh

Ha JHEe NIoj BIUAHMEM coBGCTBEHHOrO Beca.

B A0JOMHUTOBBIX M3BECTHAKAX BOCTOYHOrO CKJIOHA moamHbl Mana-JIOHKa M B HO-
JIOMMTOBBLIX aJIEBPOJMUTAX, HA MPOTAKEHMM OT paitoHa Ipybei-Perens no Kocueauckyio
HoJuHy, HabJarofaeTca XxapakKTepHoe pacrnpeaejeHne PaKOBMH KPYNHEIX (hopammuudep,
FIaBHbIM 00pa3oM AMCKOUMEIMH. PakOBMHBI BeJM4YMHOM 8—12 MM cnaraioT 37ech
CTEHKM KaHaJIOB, OPMEHTHMPOBAHHBLIX IIEPNEeHAMKYJIAPHO MIM KOCO K HanJIaCTOBaHMIO.
CTEeHKHM 3TUX KaHAJOB COCTOAT M3 OfHOTO CJIOA PAaKOBHUH, YPENUTYATHIM 00pa3oM mepe-
KpeIBaOIIMX JApyr Apyra. Kak npaBmiio, OHM IIPEACTaBJEHbLI MakpochepuyYecKuMU
cdopmamu BunoB Discocyclina discus, D. ephippium, D. pratti, D. fortisi. OpraHu3MsblI,
KOTODbIE MPOCBEPJIMIM YIOMSHYTBbIE KaHAJbl, OTJIMYANNCH OGOJILIION IIOABMIKHOCTBIO
¥, CYAA 10 pa3MepaM KaHaJOB, JOCTUTAJM IO BEJMYMHE HECKOJNBKO CAHTHUMETDPOB. Jlns
TIIOCTPOMKM CBOETO YKPBITUA OHM UCIIONB30BBLIBAJM IJIACTUHYATBIE OOJIOMKM, KAIOLIMECH
JIETKO YKJaAbIBaTh. IlefnojsaraeTrcsa, 4TO 3TMMM OpPraHmM3MaMyu ObLIM pakooOpa3Hble,
BO3MOKHO Kpabbl (PoHeBuy, 1969, 1970).

EXPLANATION OF PLATES

Plates XIV—XVIII

All specimens from the Mt. Hruby Regiel in the Tatra Mts, shown in Pls XIV—XVIII
come from the Middle and Upper Eocene.

Plate XIV

Discocyclina douvillei (Schlumberger)

Fig. 1. Surface of the specimen Z. Pal. No. F XVI/1, X 20.
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Discocyclina chudeaui (Schlumberger)

a — Surface of the specimen Z. Pal. No. F XVI1/2, X 18;
b — equatorial section, X 21.
Axial section, specimen Z, Pal. No. F XV1/3, X 10.

Discocyclina roberti Douvillé

Surface of the specimen Z. Pal. No. F/XVI/4, X 20.

Discocyclina varians (Kaufmann)

Equatorial section, Z. Pal. No. ¥ XVI/5, X 25.
Axial section, Z. Pal. No, F XVI/7, X 10.
Surface of the specimen Z. Pal. No. F XVI1/6, X 20.

Plate XV

Discocyclina nummaulitica (Glimbel)

a — Surface of the specimen Z. Pal. No. F XVI1/8; X 10;
b — part of surface, X 36.

Axial section, Z, Pal. No. F XV1/10, X 10.

Equatorial section, Z, Pal. No. F XVI/9, X 20.

Discocyclina discus (Riitimeyer)

a — Surface of the specimen Z. Pal. No. F XVI/11, X 5;
b — part of surface, X 8.

Axial section, Z. Pal. No, F XVI1/13, X 10.

Equatorial section, Z. Pal. No. F XVI1/12, X 23.

Plate XVI

Discocyclina scalaris (Schlumberger)

Surface of the specimen Z. Pal. No. F XVI1/14, X 18.

2. Equatorial section, Z. Pal. No. F XVI/15, X 16.

el

Discocyclina augustae Weijden

Surface of the specimen Z. Pal. No. F XVI1/16, X 10.
Equatorial section, Z. Pal. No. F XV1/17, X 18.
Surface of the specimen Z. Pal. No. F XVI/18, X 8.

Discocyclina fortisi (d’Archiac)

Equatorial section, Z. Pal. No. F XV1/24, X 6.

Plate XVII

Discocyclina ephippium (Schlotheim)

Surface of the specimen Z. Pal. No. F XVI1/19, X 5.

2. Axial section, Z, Pal. No. F XV1/20, X 10.
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Discocyclinag pratti (Michelin)

Equatorial section, Z. Pal. No. F XVI/21, X 50.
Surface of the specimen Z. Pal. No. F XV1/22, X 5.

Discocyclina fortisi (d’Archiac)

Surface of the specimen Z. Pal. No, F XV1/23, X 5.
Axial section, Z. Pal. No. F XV1/25, X 10.

Discocyclina umbo (Schafhautl)

Surface of the specimen Z. Pal. No. F XVI/26, X 5.
Axial section, Z, Pal. No. F XVI1/27, X10.

Plate XVIII

3, 4. Burrows composed of the tests of discocyclines, viewed in a section
perpendicular to the surface of bed, Z. Pal. No. F XV1/28—30.

A burrow, viewed in a section parallel to the surface of bed, Z. Pal. No. F
XVI/31.

A burrow arranged obliquely to the surface of bed, Z. Pal. No. F XVI/32

All — natural size
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