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The Early Sarmatian bryozoan Celleporina medoborensis sp. nov.
from the Medobory reefs of western Ukraine (Central Paratethys)

Urszula HARA and Marek JASIONOWSKI

Hara U. and Jasionowski M. (2012) — The Early Sarmatian bryozoan Celleporina medoborensis sp. nov. from the Medobory reefs of
western Ukraine (Central Paratethys). Geol. Quart., 56 (4): 895-906, doi: 10.7306/gq.1064

Moundlike, globular to hemispherical bryozoan colonies of Celleporina medoborensis sp. nov. are documented from the calcareous
organodetrital, slightly marly facies of the Lower Sarmatian (\Volhynian) serpulid-microbialite reefs, in the Polupanivka and Ditkivtsi
quarries (Medobory Hills), located at the northeastern margin of the Carpathian Foreland Basin (Central Paratethys) in western Ukraine.
The colonies of C. medoborensis are multilamellar, often with a subcircular hole and occur together with numerous cyclostome bryo-
zoans (crisiids, tubuliporinids, branching colonies of entalophoroids) as well as schizoporellid and cryptosulid cheilostomes, accompa-
nied by a few macro- and micro-fossil taxa. The combination of morphological characters such as: thick radial ribs in the pseudoporous,
variably-shaped area of the ovicell, and one or two small adventitious oral, as well as large vicarious avicularia are the main characteristic
features of species. The rich occurrence of the celleporiform colonies of C. medoborensis sp. nov. within the fine-grained calcareous
sands of Polupanivka and Ditkivtsi suggests a shallow-water setting and high availability of soft substrates, probably dominated by cal-
careous algae upon which the bryozoans may have settled in the Medobory reef biota during the Early Sarmatian.
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INTRODUCTION

The Early Sarmatian (Middle Miocene) was a time when the
benthic biota in the Paratethys was severely impoverished in com-
parison to the Late Badenian, due to the Badenian—Sarmatian ex-
tinction event (BSEE; see Moissette et al., 2006; Harzhauser and
Piller, 2007; Téth et al., 2010; Studencka and Jasionowski, 2011).
In the Early Sarmatian the Paratethys became a semi-marine basin
due to the restriction of connections with the World Ocean and a
large excess of meteoric water input over evaporation (Studencka
and Jasionowski, 2011).

The intensive geological and palaeontological studies of
the classical sections of the large Pannonian Basin system, in-
cluding the Vienna, Danube, and Zsdmbék basins have contrib-
uted to several taxonomic works where bryozoans play an es-
sential role (see Bobies, 1957; Vavra, 1979; ZagorSek and
Fordinal, 2006; Fordinal et al., 2006; Moissette et al., 2007,
Z&gorsek, 2007; Cornée et al., 2009). The first mentions of the
occurrence of Sarmatian bryozoan reefs in the Eastern

Carpathians appeared at the end of the 19th century
(Olszewski, 1876; Hilber, 1882; Teisseyre, 1884, 1885). Reuss
(1869), however, was the first to describe the Sarmatian bryo-
zoan fauna from the Carpathian Foredeep of Kishiniev, after
which Andrusov (1899, 1902) listed a few bryozoan taxa from
the Eastern Carpathian region. Subsequently, Sarmatian bryo-
zoans were described from a few areas of the Western
Precaucasus, Kerch Peninsula, Moldavia, Romania and
Volhyno-Podolia (Ghiurca, 1968; Ghiurca and Stancu, 1974,
Bagdasaryan and Ponomareva, 1982; Vejs, 1988; Zagorsek et
al., 2008).

The Early Sarmatian bryozoans are important constituents
of the biologically-created accumulations of the northern
Carpathian Foredeep of SE Poland and western Ukraine, occu-
pying various ecological niches (e.g., Taylor et al., 2006). Re-
cent investigations between 2001-2011 of the Lower
Sarmatian (Volhynian) carbonate buildups (also called
serpulid-microbialite reefs) of the Medobory Ridge of the west-
ern Ukraine (Jasionowski, 2006) have revealed rich and
well-preserved bryozoan faunas. The species composition of
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the bryozoans, their spatial distribution in the reefs, as well as
the colony growth-patterns are well-differentiated through the
Sarmatian buildups, while their occurrence is influenced by
different facies such as reef facies, marly and silty facies as
well as organodetrital deposits. At the Polupanivka and
Ditkivtsi localities, in the northern part of the Medobory Hills,
the bryozoans in a fine calcareous sand facies construct very
well-preserved, encrusting as well as branching colonies,
which are restricted to a few species dominated by the cyclo-
stomes of Tubulipora flabellaris (Fabricius), T. dimidiata
(Reuss), and unidentified tubuliporines (Taylor et al., 2006).
Cheilostomes, such as common small nodules or celleporiform
masses, either round-shaped or hemispherical, of multilamellar
morphotype  with  encrusting bases of Celleporina
medoborensis sp. nov. (see Figs. 4-6), are accompanied by
common encrusting Schizoporella tetragona (Reuss), and
Cryptosula terebrata (Sinzov), in the marly-silty facies and
fine-grained calcareous sands or limestones.

The Miocene Celleporina occurrences from the Central
Paratethys have been described mainly from the Badenian (see
Bobies, 1956; Mafecki, 1958; Pouyet, 1973; Alexandrowicz
and Malecki, 1977), however, a new fossil record of C.
medoborensis sp. nov. from the Medobory Hills (Ukraine)
adds a new element to the rare Sarmatian fauna, to accompany
the earlier erected C. dubovensis Zagorsek, from the Slovakian
Danube Basin (Zagorsek, 2007).

GEOLOGICAL SETTING

The Miocene Medobory reefs form a zone a few km-wide
and ca. 300 km-long that extends NW-SE from the north of
Ternopil in Ukraine across the Ukrainian—-Moldovan border
(south of Kamianets Podilskyi) to the Moldovan—-Romanian
border (Fig. 1). The Miocene sequence of Medobory consists
of marine Upper Badenian and semi-marine Lower Sarmatian
(Volhynian) deposits (Fig. 2; Jasionowski, 2006; Studencka
and Jasionowski, 2011; Gorka et al., 2012). Multispecific
crustose coralline algae accompanied by hermatypic corals
(Porites, Tarbellastraea), and vermetid gastropods are the
most prominent components of the Badenian reef framework
(Korolyuk, 1952; Janakevich, 1977; Jasionowski et al., 2006;
Gorka et al., 2012). The reefs were inhabited by a rich nor-
mal-marine biota consisting of bivalves and gastropods,
echinoids, crustaceans, foraminifers and bryozoans (Studencka
and Jasionowski, 2011; Gorka et al., 2012). Bioclastic, marly
and rhodolith facies occur in association with the reefs.

The Sarmatian buildups, known as serpulid-microbialite
reefs, cover the slopes of the Badenian reefs, and form individ-
ual mounds called “toutra” (Fig. 2). They are composed mainly
of calcite precipitates of microbial and inorganic origin, with a
minor skeletal framework of serpulid tubes and, in places,
bryozoans (Jasionowski, 2006). Locally, serpulid-microbialite
boundstone is encrusted by thin crusts of coralline algae, prob-
ably of the genus Titanoderma Négli et Cramer, 1852, bryo-
zoans and sessile nubecularid foraminifers. The reef-dwelling
biota is taxonomically very impoverished but often rich in indi-
viduals, and comprises a few species of bivalves (almost exclu-
sively cockles of the genus Cerastoderma and less frequently

mytilids), gastropods, foraminifers (elphidiids, miliolids), and
ostracods typical of a restricted semi-marine environment
(Studencka and Jasionowski, 2011; Gorka et al., 2012; Peryt
and Jasionowski, 2012).

The bryozoans studied were found in the lowermost portions
of the Sarmatian reefs directly above the Badenian—Sarmatian
contact (Fig. 3). Sarmatian organodetrital, slightly marly sands
containing the bryozoans, together with an accompanying
macro- and microfauna, occur in small pockets or depressions
within the Upper Badenian reef limestone (Fig. 3A-E). The
samples were collected from the calcareous sands that infilled
small depressions in the top of the Badenian coralline algal reef
(Figs. 2 and 3; cf. Peryt and Jasionowski, 2012).

In the Polupanivka sample, bryozoans co-occur with a
monospecific assemblage of elphidiids comprising 10 species
dominated by Elphidium aculeatum but also containing the di-
agnostic Sarmatian species E. reginum and E. koberi (Peryt and
Jasionowski, 2012), demonstrating the Sarmatian age (see also
Gedl and Peryt, 2011).

MATERIAL AND METHODS

The rich bryozoan material consisting of over 450 colonies
of Celleporina medoborensis sp. nov. examined in this study,
was collected during a few field seasons in the years
2001-2003 and 2007-2008 in the Polupanivka Quarry, and in
2010-2011 in the neighbouring Ditkivtsi Quarry (see Fig. 1) in
the northern part of the Medobory Hills (western Ukraine;
Fig. 2). The bryozoan fauna recognized in the Lower Sarmatian
(Volhynian) serpulid-microbialite buildups shows a very
patchy distribution among the reefs, and is mostly confined to
the loose or weakly-cemented organodetrital or marly deposits.
The sites at Polupanivka and Ditkivtsi yield the richest bryo-
zoan fauna, among the known Medobory Sarmatian bryo-
zoan-bearing localities, spread over a distance of ca. 150 km
from Ternopil to Kamianets Podilskyi.

The weakly-cemented and partly loose deposits were
washed and then sieved using a 0.1 to 0.5 mm diameter meshes,
as well as larger sized meshes of 0.75 to 1.5 mm. Selected
specimens were cleaned ultrasonically and dried. Measure-
ments were made using an eyepiece micrometer affixed to a
Wild M10 microscope.

Well-preserved colonies were mounted using adhesive car-
bon tab backings onto standard SEM stubs and examined
coated using a LEO 1430 scanning electron microscope at the
Polish Geological Institute — National Research Institute.
Scanned specimens are illustrated in Figures 4—6 and deposited
in the collections of the Polish Geological Institute — National
Research Institute, Warsaw (abbreviated MUZ PIG). One
thin-section of a bryozoan colony cut longitudinally with re-
spect to growth direction was produced to examine the internal
structure (see Fig. 6E, F).

SYSTEMATICS

The newly erected species was compared with the other
Celleporina species, mostly those recorded from the Carpathian
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Fig. 1A — map of the Middle Miocene deposits in the Carpathian Foredeep Basin of Poland and Ukraine, showing the distribution
of reef deposits (solid shading); B — distribution of the Badenian and Sarmatian reefs of the Medobory Hills (after Korolyuk, 1952;
modified); C, D — detailed locations of the Polupanivka (49.486°N, 25.958°E) and Ditkivtsi (49.734°N, 25.539°E) quarries

Foredeep such as C. rostrata (Matecki) described from the Up-
per Badenian fossiliferous clays and silts of the Gliwice Forma-
tion of southern Poland (see Matecki, 1958, p.182-184, rys. 5,
tabl. XXII, fig. 2) as well as with the Lower Sarmatian
C. dubovensis Zagorsek of the Danube basin, western Slovakia
(see Zagorsek, 2007). The revision of the celleporids made by
Pouyet (1973), who examined the material described by Matecki

as Schismopora rostrata, transferred this species to Celleporina
Gray on the basis of the morphology of the ovicell (Pouyet,
1973), a very important diagnostic feature which clearly outlines
the affinity or differences of the materials examined (see also
Pouyet, 1973, p. 118; Berning, 2006, p. 116).

The holotype and the paratypes of the newly erected species
of Celleporina medoborensis sp. nov. from the Lower
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Fig. 2. Schematic geological cross-section through Medobory with approximate locations of the Lower Sarmatian
(Volhynian) bryozoan-bearing sites studied (asterisk)

P — Pidhirtsi Beds (sands), Th — Ternopil Beds (reef facies), Td —

Ternopil Beds (organodetrital facies), B — Vyshhorodok Beds

and Buhliv Beds (sands), VV — Volhyn Beds including Sarmatian serpulid-microbialite reefs (Vs) (after Gorka et al.., 2012)

Sarmatian (Volhynian) have been based on material collected
in the Polupanivka Quarry of the Modobory Hills, which is the
type locality (Figs. 4 and 5). The other specimens examined
from Ditkivtsi Quarry are included to the same species of
C. medoborensis on the base of the same morphological and
morphometrical features (Fig. 6B—F).

Order CHEILOSTOMATA Busk, 1852
Suborder ASCOPORINA Levinsen, 1909
Infraorder LEPRALIOMORPHA Gordon, 1989
Superfamily CELLEPOROIDEA Johnston, 1882
Family CELLEPORIDAE Johnston, 1838
Genus Celleporina Gray, 1848
Type species: Lepralia hassallii Johnston, 1847
Celleporina medoborensis sp. nov.

(Figs. 4-6)

Holotype: Specimen number MUZ PIG 1696.11.39, from the Polupanivka
Quarry of the Medobory Hills — Figure 4A-D.

Paratype 1: Specimen number MUZ PIG 1696.11.23, from the Polupanivka
Quarry of the Medobory Hills — Figure 5A, D, F.

Paratype 2: Specimen number MUZ PIG 1696.11.22, from the Polupanivka
Quarry — Figure 5B, C, E.

Other material studied among the 403 colonies collected includes:
Polupanivka Quarry: MUZ PIG 1696.11.25, and PIG 1696.11.40; as well as
thirteen colonies numbered 1696.11.26-38, from Ditkivtsi Quarry (illustrated
material). There are numerous colonies under the numbers of 1696.11.41-429
from Ditkivtsi Quarry.

Type horizon: Medobory reefs; Lower Sarmatian (Volhynian).

Type locality: Polupanivka, quarry near Ternopil, western Ukraine.
Derivation of the name: referring to the name of Medobory Hill.

Diagnosis. — Colony encrusting, multilamellar,
autozooecia large, bottle-shaped to circular, chaotically ar-
ranged with a few marginal pores; primary orifice with very
broad, shallow U-shaped sinus without condyles and a wide
rim in the proximal part; suboral avicularium oval-shaped, with

a pivotal-bar, umbonate, raised, placed medially, single or
rarely paired. Vicarious avicularia of varying size, differently
oriented, parallel-sided. Ovicell hyperstomial, large, with a per-
forated tabula composed of ribs which vary in shape from
subcircular, oval or triangular.

Occurrence. — Lower Sarmatian (Volhynian),
Polupanivka and Ditkivtsi quarries, Medobory Hills, western
Ukraine (Central Paratethys).

Measurements. — Size of the colony (max.) —
77 11 mm, size of the colony (min.) =2~ 2 mm; height of the
colony (max) — 11 mm, diameter of the colony (max) — 11 mm;
autozooecial frontal wall length 0.37-0.60 mm, autozooecial
frontal wall length on the basal side 0.24 (min.) to 0.30 mm,
frontal wall width (proximal) 0.22—0.30 mm; length of the ori-
fice 0.10-0.12 mm, width of the orifice 0.10-0.15 mm; length
of the vicarious avicularia 0.22-0.35 mm, width of the vicari-
ous avicularia 0.15-0.17 mm, width of the adventitious
(suboral) avicularia 0.07-0.09 mm, length of the adventitious
avicularia 0.07-0.12 mm,; width of the ovicell 0.22-0.33 mm,
length of the ovicell 0.14-0.21 mm; width of the ovicell win-
dow 0.15-0.24 mm, height of the ovicell window
0.07-0.15 mm.

Descripion.— Colony encrusting multilamellar, with
hemispherical (Fig. 5A), globular (Figs. 4A, 5B and 6A, C), ir-
regular spherical or dome-shaped forms (Fig. 6B), some with a
broadly encrusting base, also often with a hollow cylindrical ca-
nal ranging in diameter from 1 to 4 mm (Fig. 6E), placed in the
basal part of a colony; some of colonies penetrated by a
subcircular hole of max. width of 2.6 mm (Fig. 6B). Autozooecia
bottle-shaped, suberect, separated by slightly raised marginal
boundaries; (Figs. 4B-E, 5C, E and 6D), variously orientated on
the uneven colony surface (Figs. 4A-E, 5C, E and 6D), but in
some places predominant direction to the growing edge is seen
(Fig. 4B). The shorter autozooecia occur usually on the basal
side of a colony; they are often erect and circular. Frontal wall
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SARMATIAN

Fig. 3A, B — pocket in the top of the Badenian reef in Polupanivka filled with Sarmatian calcareous sands; C — view of the south face
of Ditkivtsi Quarry showing precise location of the bryozoan-bearing deposits (arrowed — D, E); D, E — organodetrital sands with
bryozoan colonies: E — large hemispherical colonies of Celleporina medoborensis sp. nov., arrowed

convex, smooth, slightly distally raised towards peristome
(Figs. 4C, D and 5C), usually surrounded by a few areolar, mar-
ginal pores which vary in number from 2-3 (min.) to 5 (max.) on
each side of the zooecium (Figs. 4B, E, 5E and 6D), sometimes
they are barely seen (Fig. 4D). Primary orifice deeply set,
slightly wider than long, with a very broad, shallow U-shaped si-
nus, of depth of one-third of maximum orifice width; bordered
by awide rim in the proximal part of the orifice (Fig. 4F) and en-
closed by a tubular narrow peristome (Figs. 4C, E, F, 5C, E and
6D); in a very few autozooecia around the peristome there are
small insertions or tubercules (see also Morris, 1979, p. 486),
(Figs. 4B, E and 5C, E) which occur rarely and irregularly;
condyles lacking (Fig. 4F). Avicularia of two types: adventitious

and vicarious. Adventitious avicularia are suboral, common in
ovicellate autozooecia, but also occur in non-ovicellate ones; the
proximal peristome margin is raised to form a suboral umbo,
projecting or raised, bearing a roughly oval-shaped avicularium
on its top with a pivotal bar, situated proximally to the orifice
(Figs. 4B-E, 5C, E and 6D); very rarely paired (Figs. 4D and 5C,
E). Vicarious avicularia common, of varying size, from large
ones to tiny, of size of 0.1~ 0.05 mm or smaller; spatulate and
usually with parallel lateral edges, rostrum pointing distola-
terally, proximolaterally or perpendicular in relation to the near-
est autozooids (Figs. 4C, D, 5C-F and 6D), pivotal bar complete
without columella (Figs. 4C, D, 5D-F and 6D). Ovicells are
hyperstomial, globular (Figs. 4B-D and 5C-F), with a perfo-
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Fig. 4. Celleporina medoborensis sp. nov.

A —small globular colony showing ovicellate and non-ovicellate autozooecia; B — morphology of the zoarial sur-
face of the same colony showing ovicellate and non-ovicellate autozooecia, suboral and vicarious avicularia (in the
middle) as well as some autozooecia with small insertions in the distal part, around the peristome; C — part of the
zoarial surface of the same colony showing ovicellate autozooecia showing an umbonate suboral avicularium, two
spatulate avicularia, varying in size; D — group of autozooecia, some of them with a large globular, highly raised
ovicell with the oval rib-like frontal area (tabula), a few spatulate avicularia of different sizes also seen; E — bot-
tle-shaped, suberect autozooecia, with well-marked boundaries bearing a few areolar pores and a prominent
umbonate single suboral avicularia; F — sinuate orifice of autozooecium showing a wide, shallow sinus without
condyles; E, F - MUZ PIG 1696.11.40; A-D — holotype MUZ PIG 1696.11.39; A-F — Polupanivka Quarry
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Fig. 5. Celleporina medoborensis sp. nov.

A — hemispherical colony of Celleporina medoborensis sp. nov. showing a chaotic accumulation of autozooecia; B —
round colony showing mostly ovicellate chaotically arranged autozooecia; C — external surface of colony showing
ovicellate and non-ovicellate autozooecia and adventitious and vicarious avicularia randomly dispersed over the col-
ony surface; D — group of ovicellate autozooecia showing the rib-like frontal area of the ovicell, a large vicarious
avicularium (in the middle); E — morphology of the zoarial surface showing the ovicellate autozooecia with a triangular
ribbed area and non-ovicellate autozooecia; vicarious avicularia, variable in size, also seen; F — ovicellate zooecium
showing the hemispherical ribbed frontal area of the ovicell and a single, large spatulate avicularium with the pivotal
bar and parallel lateral sides (in the middle); A, D, F — paratype 1, MUZ PIG 1696.11.23; B, C, E — paratype 2, MUZ PIG
1696.11.22; A-F — Polupanivka Quarry
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Fig. 6A — fragment of the serpulid-microbialite reef, composed of shelly detritus showing the differ-
ently-shaped bryozoan colonies, accompanied by molluscs, gastropods, serpulids and foraminifers, MUZ
PI1G 1696.11.25, Polupanivka Quarry; B—F — Celleporina medoborensis sp. nov.

B — assemblage of differently-shaped colonies of Celleporina medoborensis sp. nov., MUZ PI1G 1696.11.26-36; C
— colony of Celleporina medoborensis sp. nov. showing the autoautozooecia and large vicarious avicularia; D —
SEM image showing the external morphology; C, D — MUZ PIG 1696.11.37; E — longitudinal thin-section showing
the internal structure composed of accumulated autozooecia; F — autozooecia filled by calcitic cements; E, F —
MUZ PIG 1696.11.38; A — Polupanivka Quarry, B—-F — Ditkivtsi Quarry
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rated, differently-shaped tabula (Figs. 4B-D and 5D-F) varying
in shape from distinctly subcircular (Figs. 4B and 5D, F), or
close to oval-shaped (Fig. 4B-D) to triangular (Fig. 5E). The
frontal area (tabula), is covered by 7 to 11 radial ribs
(Fig. 5D-F), of varied thickness, that may fuse (Figs. 4B-D and
5D-F). In some ovicellate autozooecia the ribs are not well seen,
depending on the degree of calcification (Fig. 4D).

In thin-section the autozooecia are chaotically arranged to
form the multilamellar colony (Fig. 6E). Diagenetic calcitic ce-
ments infill the autozooecial chambers (Fig. 6F).

Remarks. —Pouyet (1973, p. 114-119) in her revision
of the celleporids of the Neogene of the Rhone Basin stated that
Celleporina Gray, 1848 is characterized by the presence of an
ornamented ovicell, interzooecial avicularia as well as suboral
or spatulate avicularia. The combination of features such as the
possession of the hyperstomial ovicell, with a differ-
ently-shaped tabula varying from subcircular, closely oval to
triangular in shape, with a 7 to 11 radial ribs on the frontal area;
the numerous, size-variable vicarious, spatulate avicularia as
well as the presence of a shallow, wide, U-shaped orificial si-
nus, the lack of condyles and the raised oval-shaped oral
avicularium (single, rarely paired), are the main characteristics
of this species (see Figs. 4-6). Specimens of Celleporina
medoborensis sp. nov. described from the Lower Sarmatian of
Ukraine occur as small, mound-like-shaped colonies, mostly
multilamellar with a wider encrusting base, or possessing a
subcircular hole in the distal part or a basal cylindrical canal
(Fig. 6E), which suggests that the colonies apparently grew on
ephemeral substrates (Fig. 6B).

The width and partly the length of the frontal wall, the
width of the ovicell, the length of the vicarious avicularia as
well as the possession on the frontal wall of 2-5 areolar pores
agree with the characters given for C. rostrata by Matecki from
the Silesian part of the Carphatian Foredeep (see Matecki,
1958, fig. 5, pl. XXII, fig. 2, p. 182-184). There are also differ-
ences in a few morphological features between C. medobor-
ensis and C. rostrata such as the absence of the pivotal bar in
the spatulate interzooecial avicularia, however, this feature
does not occur regularly in C. rostrata (see Pouyet, 1973, p.
118). Moreover, C. rostrata possesses a larger number of radial
ribs (12-17) in the tabula of the recumbent ovicell seen in the
specimen illustrated in text-fig. 5 of Matecki (1958), however,
the specimen illustrated on his pl. XXII, fig. 2 shows 8 to 9 ribs,
similarly to the specimens from Ukraine which have 7 to 11.
The Polupanivka and Ditkivtsi specimens appear to have
slightly smaller transverse orificial measurements as well as
larger suboral avicularium, which is not so distantly positioned
to the orifice as in C. rostrata: it is roughly oval-shaped with a
pivotal bar in contrast to C. rostrata, where the suboral
avicularium is round. Further differences between C. medobor-
ensis sp. nov. and C. rostrata are that the frontal perforated area
of the ovicell (tabula) in C. medoborensis sp. nov. shows vari-
ability in shape from subcircular, roughly oval to triangular,
whereas in C. rostrata it is always subcircular (see Matecki,
1958, text-fig. 5, pl. XXII, fig. 2; cf. our Figs. 4C, D and 5E, F).

The length of the autozooecial frontal wall is similar in
C. rostrata and C. medoborensis sp. nov.; however, this feature
within the latter species shows variation, especially in the
autozooecia that are situated in the basal part of the colony,

which are mostly erect and show the smaller length of the fron-
tal wall. Similarly, the width of the ovicell in C. medoborensis
is often larger than in C. rostrata. The sizes of the vicarious
avicularia in C. medoborensis are also very variable, ranging
from very small to large (see Figs. 4C, D and 5E). The speci-
mens assigned to C. medoborensis display a range of variability
in a few morphological characters such as the number of the
arealar pores, the number of ribs in the tabulae, and in the view
of the marginal walls, which may be either inconspicuous or
more prominent. All these features may be also produced by
secondary calcification, which affects the zooidal frontal sur-
face. Nevertheless, in view of the lack of the few morphologi-
cal characters of C. rostrata given by Malecki (1958,
p. 182-183) in his description and illustrations, especially ow-
ing to the details of the primary orifice such as the presence or
absence of condyles, details of the oral adventitious and vicari-
ous avicularia and their measurements, as well as the lack of in-
formation on the intraspecific variation of C. rostrata
(Matecki), the specimens studied of C. medoborensis differ
from C. rostrata in a number of the above-mentioned features.
Because of the loss of the type material, the comparison be-
tween these both species is, however, only based on documen-
tary material (see Matecki, 1958, p. 182—183; see also Pouyet,
1973, p. 118-119).

Celleporina miniscula described by Pouyet (1973, pl. 13,
fig. 4; pl. 14, figs. 5, 6) from the Miocene of Austria is similar to
the Ukrainian specimens studied in general aspects of the fron-
tal wall and in having large spatulate avicularia; however, the
sizes of the two latter features are smaller in C. minuscula
Pouyet (1973, p. 117-118, pl. 14, figs. 5, 6). The suboral
avicularium also has a deep triangular sinus in C. miniscula; vi-
carious avicularia in this species are rare.

Another Miocene species described from the Vienna Basin
is Celleporina kalksburgensis (Bobies) (see Bobies, 1956, tafel
VIII, fig. 20; Pouyet, 1973, pl. 19, figs. 1, 2) but this species
shows distinctive features such as a large aperture without a si-
nus, which is surrounded by many pores, and the possession al-
ways of two adventitious oral avicularia which distinguishes it
from C. medoborensis (see Figs. 4-6).

The recent description of Celleporina dubovaensis
Zagorsek from the Sarmatian of the Danube Basin in Slovakia
(Zagordek, 2007, p. 299-303, figs. 2-6) shows specimens
which differ from C. medoborensis sp. nov. in having smaller
orifices, a shorter vicarious spatulate avicularium, a wider ros-
trum of the vicarious avicularium, and a larger number of
areolar pores which vary from 4 to 9. A very important feature
which distinguishes both species is a detail of the vicarious
avicularium in C. dubovaensis (see Zagorsek, 2007, p. 300,
Fig. 4), which shows at its end one small, suboral avicularium.
Another feature which distinctly differentiates C. dubovaensis
from C. medoborensis is the morphology of the ovicell window
which in C. dubovaensis is mostly subcircular, covered by a
smaller number of ribs varying from 5 to 7 (Zagorsek, p. 301,
Fig. 2, and p. 302, figs. 4 and 6); the width of the ovicell win-
dow is also more or less twice as small as in C. medoborensis,
however, due to the variability in the shape of the tabula, this
feature is not constant. Autozooecia from the lateral view of C.
dubovensis, Zagorsek show suboral avicularia on the top of
long peduncles, whereas in C. medoborensis and C. rostrata
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the proximal part of the zooecium is raised and umbonate bear-
ing a suboral avicularium (cf. Zagorsek, 2007, p. 302, fig. 5,
and our Figs. 4-6). The morphology of the ovicell of the Ukrai-
nian, Upper Silesian, and Slovakian specimens of Celleporina
generally shows some similarity in architecture, but they differ
in a number of morphological and morphometric features, as
well as in the possession of a different number of ribs in the ta-
bula (see Matecki, 1958, tabl. XXII, fig. 2; Z&gorsek, 2007, p.
302; Figs. 4 and 6); however, the diagenetic processes may
have influenced the appearance of some morphological charac-
ters (such as the number of areolar pores, and ribs which may
fuse; therefore, these characters are not always apparent).

DISCUSSION

Celleporina in Europe ranges back to the Eocene and
biogeographical data suggests that this genus is autochthonous
to Europe (Morris, 1979). A more extensive occurrence of
Celleporina was reported from the Miocene of the Central
Paratethys (Bobies, 1957; Matecki, 1958; Fordinal et al., 2006,
Zagorsek, 2007), including the present description of
C. medoborensis sp. nov. from its northeastern part, but it has
been recorded also in the Mediterranean area of France, Mo-
rocco and Algeria (see Canu and Lecointre, 1930; Moissette,
1993). Apart from these European and North African occur-
rences, Celleporina has been described from the Miocene of SE
Australia and New Zealand (Canu and Bassler, 1935; Brown,
1952; Gordon, 2009). A large number of species are known
from Recent temperate and Arctic waters (see Kluge, 1929).

The Lower Sarmatian Medobory assemblage studied con-
sists entirely of small, delicate colonies of tubuliporinids,
crisiids and encrusting sheet-like schizoporelloids (Schizo-
porella and Cryptosula), and it includes very common, typi-
cally mound-like (either spherical or hemispherical; Figs. 4-6),
mostly multilamellar colonies of Celleporina medoborensis sp.
nov. The presence of the axial canals placed centrally or later-
ally and seen in the distal part of the colony (Fig. 6B), as well as
often oriented horizontally to the substrate in its basal part
(Fig. 6E), is probably a result of encrustation on a cylindrical
substrate which was soft and did not fossilize (see also
Moissette and Pouyet, 1991). Some of the colonies, particularly
those from Polupanivka, are regular and round in shape
(Figs. 4A, B, 5A and 6C) with a broad encrusting concave
basal part adapted for fixation to soft or hard substrata, how-
ever, no informative bioimmurations of the perished substrates
are present on the basal laminae of the bryozoans. Most speci-
mens of C. medoborensis from Ditkivtsi Quarry (Fig. 6B-D)
form round but also irregular colonies with the presence of ax-
ial canals similar in size to the diameter of the cylindrical stems
ranging in width from 0.4-2.6 mm, inferred to have grown at-
tached to the algal filaments (see Matecki, 1970, 1974). The
presence of a narrow axial canal running from a base to the top
of a colony suggests that the colonies encrusted the thallus or
cylindrical stems of algae, described from the Sarmatian, possi-
bly of the Chlorophyta (Acicularia, Neomeris, Cympolia,
Acetabularia) occurring abundantly in Miocene strata of dif-
ferent regions of the Paratethys (Pokorny, 1948, Matecki,
1970, 1974; Stancu and Tatou, 1974; see also Paruch-

Kulczycka, 1994; Jasionowski et al., 2004; Zagorsek, 2007).
The rich Chlorophyta algal assemblage described from the
Lower Sarmatian of the silty and sandy facies of the Polish
Central Paratethys basin indicates that its occurrence was con-
nected with a warm, shallow, lagoonal environment of de-
creased salinity (see Matecki, 1970; Jasionowski et al., 2004).

Recent bryozoans can grow around cylindrical substrates of
both plant and animal origin (see Hara and Taylor, 1996). Bone
and James (1993) figured several different species of bryozoan
attached to cylindrical stems of sea-grasses from shallow-water
environments of the Lacepede Shelf, southern Australia.

The relationship between the pattern of sedimentation and
the bryozoan colony form can be a tool in the reconstruction of
environmental settings (Reguant et al., 1991). The abundant ac-
cumulation of nodular, celleporiform C. medoborensis colo-
nies in the fine-grained organodetrital deposits of the
Polupanivka and Ditkivtsi quarries may indicate deposition in a
shallow-water environment of a rather low energy regime
within the photic zone (cf. Stach, 1936; Pouyet, 1973; Reguent
and Zamarrerio, 1987; see also Peryt and Jasionowski, 2012).

The bryozoan assemblage of Polupanivka and Ditkivtsi,
which contains the euryhaline taxa, may indicate environmental
changes, i.e. a decrease in water salinity in the Paratethys at the
onset of the Early Sarmatian (see also Studencka and
Jasionowski, 2011). On the other hand, at Polupanivka a
monospecific shallow-marine foraminiferal assemblage is com-
posed exclusively of various elphidiid species that seem to indi-
cate elevated salinity (Peryt and Jasionowski, 2012). This may,
though, be an apparent inconsistency caused by local evapora-
tion of generally semi-marine water of the Sarmatian Paratethys
characterized by decreased salinity and elevated alkalinity (see
Jasionowski, 2006; Studencka and Jasionowski, 2011). Similar
abnormal palaeoenvironmental conditions with fluctuating sa-
linities and calcium carbonate supersaturation prevailed also in
other Sarmatian Paratethys basins such as the Zsambék Basin in
Hungary (Cornée et al., 2009; T6th et al., 2010).

It should be added that a recently studied bryozoan assem-
blage composed of normal-marine regime taxa such as Beania
magellanica, B. mirabilis, Diplosolen obelia, along with
Celleporina tubulosa and others was recorded as brackish wa-
ter species growing on rocks inside the centre of submarine
spring outlets (Novosel et al., 2005).

CONCLUSIONS

The Sarmatian bryozoan fauna documented from the
fine-grained calcareous sands in the Polupanivka and Ditkivtsi
quarries of the Medobory Hills (western Ukraine) consists en-
tirely of small and delicate colonies, mostly of membranipo-
riform and celleporiform growth-forms. A considerable num-
ber of specimens found at Medobory belong to the distinctive
mound-like, roughly globular colonies of the species of C.
medoborensis, described here, which adds new data to the dis-
tributional pattern of this genus in the Early Sarmatian
(Volhynian).

The bryozoan biota studied underlines its potential for re-
construction of the palaeoenvironmental setting of the
Medobory carbonate buildups, such as the dominance of soft
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substrates, a calm hydrodynamic regime and marine parame-
ters such as fluctuating salinities during the Middle Miocene
(see Jasionowski, 2006).

The axial canal present in the majority of colonies of
C. medoborensis sp. nov., particularly those from Ditkivtsi
Quarry (Fig. 6B), indicates that these organisms lived mostly as
epiphytes attached to a cylindrical substratum, possibly dasy-
cladaceans, which have been described from Lower Sarmatian
strata of the Central Paratethys (see Pokorny, 1948; Matecki,
1970, 1974; Stancu and Tatou, 1974; Zagorsek, 2007; see also
Alexandrowicz, 1997). Similarly, colonies of Tubulipora
Lamarck from the same assemblage show the presence of a
narrow basal canal indicating possible fixation to algal stem.
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