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Moundlike, glob u lar to hemi spher i cal bryo zoan col o nies of Celleporina medoborensis sp. nov. are doc u mented from the cal car e ous
organodetrital, slightly marly fa cies of the Lower Sarmatian (Volhynian) serpulid-microbialite reefs, in the Polupanivka and Ditkivtsi
quar ries (Medobory Hills), lo cated at the north east ern mar gin of the Carpathian Fore land Ba sin (Cen tral Paratethys) in west ern Ukraine.
The col o nies of C. medoborensis are multilamellar, of ten with a subcircular hole and oc cur to gether with nu mer ous cyclostome bryo -
zoans (crisiids, tubuliporinids, branch ing col o nies of entalophoroids) as well as schizoporellid and cryptosulid cheilostomes, ac com pa -
nied by a few macro- and mi cro-fos sil taxa. The com bi na tion of mor pho log i cal char ac ters such as: thick ra dial ribs in the pseudoporous,
vari ably-shaped area of the ovicell, and one or two small ad ven ti tious oral, as well as large vi car i ous avicularia are the main char ac ter is tic 
fea tures of spe cies. The rich oc cur rence of the celleporiform col o nies of C. medoborensis sp. nov. within the fine-grained cal car e ous
sands of Polupanivka and Ditkivtsi sug gests a shal low-wa ter set ting and high avail abil ity of soft sub strates, prob a bly dom i nated by cal -
car e ous al gae upon which the bryo zoans may have set tled in the Medobory reef biota dur ing the Early Sarmatian.
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INTRODUCTION

The Early Sarmatian (Mid dle Mio cene) was a time when the
ben thic biota in the Paratethys was se verely im pov er ished in com -
par i son to the Late Badenian, due to the Badenian–Sarmatian ex -
tinc tion event (BSEE; see Moissette et al., 2006; Harzhauser and
Piller, 2007; Tóth et al., 2010; Studencka and Jasionowski, 2011).
In the Early Sarmatian the Paratethys be came a semi-ma rine ba sin
due to the re stric tion of con nec tions with the World Ocean and a
large ex cess of me te oric wa ter in put over evap o ra tion (Studencka
and Jasionowski, 2011). 

The in ten sive geo log i cal and palaeontological stud ies of
the clas si cal sec tions of the large Pannonian Ba sin sys tem, in -
clud ing the Vi enna, Dan ube, and Zsámbék bas ins have con trib -
uted to sev eral tax o nomic works where bryo zoans play an es -
sen tial role (see Bobies, 1957; Vávra, 1979; Zágoršek and
Fordinal, 2006; Fordinal et al., 2006; Moissette et al., 2007;
Zágoršek, 2007; Cornée et al., 2009). The first men tions of the
oc cur rence of Sarmatian bryo zoan reefs in the East ern

Carpathians ap peared at the end of the 19th cen tury
(Olszewski, 1876; Hilber, 1882; Teisseyre, 1884, 1885). Reuss
(1869), how ever, was the first to de scribe the Sarmatian bryo -
zoan fauna from the Carpathian Foredeep of Kishiniev, af ter
which Andrusov (1899, 1902) listed a few bryo zoan taxa from
the East ern Carpathian re gion. Sub se quently, Sarmatian bryo -
zoans were de scribed from a few ar eas of the West ern
Precaucasus, Kerch Pen in sula, Moldavia, Ro ma nia and
Volhyno-Podolia (Ghiurca, 1968; Ghiurca and Stancu, 1974;
Bagdasaryan and Ponomareva, 1982; Vejs, 1988;  Zágoršek et
al., 2008).

The Early Sarmatian bryo zoans are im por tant con stit u ents
of the bi o log i cally-cre ated ac cu mu la tions of the north ern
Carpathian Foredeep of SE Po land and west ern Ukraine, oc cu -
py ing var i ous eco log i cal niches (e.g., Tay lor et al., 2006). Re -
cent in ves ti ga tions be tween 2001–2011 of the Lower
Sarmatian (Volhynian) car bon ate build ups (also called
serpulid-microbialite reefs) of the Medobory Ridge of the west -
ern Ukraine (Jasionowski, 2006) have re vealed rich and
well-pre served bryo zoan fau nas. The spe cies com po si tion of



the bryo zoans, their spa tial dis tri bu tion in the reefs, as well as
the col ony growth-pat terns are well-dif fer en ti ated through the
Sarmatian build ups, while their oc cur rence is in flu enced by
dif fer ent fa cies such as reef fa cies,  marly and silty fa cies as
well as organodetrital de pos its. At the Polupanivka and
Ditkivtsi lo cal i ties, in the north ern part of the Medobory Hills,
the bryo zoans in a fine cal car e ous sand fa cies con struct very
well-pre served, en crust ing as well as branch ing col o nies,
which are re stricted to a few spe cies dom i nated by the cyc lo -
stomes of Tubulipora flabellaris (Fabricius), T. dimidiata
(Reuss), and un iden ti fied tubuliporines (Tay lor et al., 2006).
Cheilostomes, such as com mon small nod ules or celleporiform
masses, ei ther round-shaped or hemi spher i cal, of multilamellar 
morphotype with en crust ing bases of Celleporina
medoborensis sp. nov. (see Figs. 4–6), are ac com pa nied by
com mon en crust ing Schizoporella tetragona (Reuss), and
Cryptosula terebrata (Sinzov), in the marly-silty fa cies and
fine-grained cal car e ous sands or lime stones. 

The Mio cene Celleporina oc cur rences from the Cen tral
Paratethys have been de scribed mainly from the Badenian (see
Bobies, 1956; Małecki, 1958; Pouyet, 1973; Alexandrowicz
and Małecki, 1977), how ever, a new fos sil re cord of C.
medoborensis sp. nov. from the Medobory Hills (Ukraine)
adds a new el e ment to the rare Sarmatian fauna, to ac com pany
the ear lier erected C. dubovensis Zágoršek, from the Slovakian
Dan ube Ba sin (Zágoršek, 2007). 

GEOLOGICAL SETTING

The Mio cene Medobory reefs form a zone a few km-wide
and ca. 300 km-long that ex tends NW–SE from the north of
Ternopil in Ukraine across the Ukrai nian–Moldovan bor der
(south of Kamianets Podilskyi) to the Moldovan–Ro ma nian
bor der (Fig. 1). The Mio cene se quence of Medobory con sists
of ma rine Up per Badenian and semi-ma rine Lower Sarmatian
(Volhynian) de pos its (Fig. 2; Jasionowski, 2006; Studencka
and Jasionowski, 2011; Górka et al., 2012). Multispecific
crustose coralline al gae ac com pa nied by hermatypic cor als
(Porites, Tarbellastraea), and vermetid gas tro pods are the
most prom i nent com po nents of the Badenian reef frame work
(Korolyuk, 1952; Janakevich, 1977; Jasionowski et al., 2006;
Górka et al., 2012). The reefs were in hab ited by a rich nor -
mal-ma rine biota con sist ing of bi valves and gas tro pods,
echinoids, crus ta ceans, foraminifers and bryo zoans (Studencka 
and Jasionowski, 2011; Górka et al., 2012). Bioclastic, marly
and rhodolith fa cies oc cur in as so ci a tion with the reefs.

The Sarmatian build ups, known as serpulid-microbialite
reefs, cover the slopes of the Badenian reefs, and form in di vid -
ual mounds called “toutra” (Fig. 2). They are com posed mainly 
of cal cite pre cip i tates of mi cro bial and in or ganic or i gin, with a
mi nor skel e tal frame work of serpulid tubes and, in places,
bryo zoans (Jasionowski, 2006). Lo cally, serpulid-microbialite
boundstone is en crusted by thin crusts of coralline al gae, prob -
a bly of the ge nus Titanoderma Nägli et Cramer, 1852, bryo -
zoans and ses sile nubecularid foraminifers. The reef-dwell ing
biota is tax o nom i cally very im pov er ished but of ten rich in in di -
vid u als, and com prises a few spe cies of bi valves (al most ex clu -
sively cock les of the ge nus Cerastoderma and less fre quently

mytilids), gas tro pods, foraminifers (elphidiids, miliolids), and
ostracods typ i cal of a re stricted semi-ma rine en vi ron ment
(Studencka and Jasionowski, 2011; Górka et al., 2012; Peryt
and Jasionowski, 2012).

The bryo zoans stud ied were found in the low er most por tions
of the Sarmatian reefs di rectly above the Badenian–Sarmatian
con tact (Fig. 3). Sarmatian organodetrital, slightly marly sands
con tain ing the bryo zoans, to gether with an ac com pa ny ing
macro- and micro fauna, oc cur in small pock ets or de pres sions
within the Up per Badenian reef lime stone (Fig. 3A–E). The
sam ples were col lected from the cal car e ous sands that infilled
small de pres sions in the top of the Badenian coralline al gal reef
(Figs. 2 and 3; cf. Peryt and Jasionowski, 2012).

In the Polupanivka sam ple, bryo zoans co-oc cur with a
monospecific as sem blage of elphidiids com pris ing 10 spe cies
dom i nated by Elphidium aculeatum but also con tain ing the di -
ag nos tic Sarmatian spe cies E. reginum and E. koberi (Peryt and 
Jasionowski, 2012), dem on strat ing the Sarma tian age (see also
Gedl and Peryt, 2011).

MATERIAL AND METHODS

The rich bryo zoan ma te rial con sist ing of over 450 col o nies
of Celleporina medoborensis sp. nov. ex am ined in this study,
was col lected dur ing a few field sea sons in the years
2001–2003 and 2007–2008 in the Polupanivka Quarry, and in
2010–2011 in the neigh bour ing Ditkivtsi Quarry (see Fig. 1) in
the north ern part of the Medobory Hills (west ern Ukraine;
Fig. 2). The bryo zoan fauna rec og nized in the Lower Sarmatian 
(Volhynian) serpulid-microbialite build ups shows a very
patchy dis tri bu tion among the reefs, and is mostly con fined to
the loose or weakly-ce mented organodetrital or marly de pos its.
The sites at Polupanivka and Ditkivtsi yield the rich est bryo -
zoan fauna, among the known Medobory Sarmatian bryo -
zoan-bear ing lo cal i ties, spread over a dis tance of ca. 150 km
from Ternopil to Kamianets Podilskyi. 

The weakly-ce mented and partly loose de pos its were
washed and then sieved us ing a 0.1 to 0.5 mm di am e ter meshes, 
as well as larger sized meshes of 0.75 to 1.5 mm. Se lected 
spec i mens were cleaned ul tra son i cally and dried. Mea sure -
ments were made us ing an eye piece mi crom e ter af fixed to a
Wild M10 mi cro scope. 

Well-pre served col o nies were mounted us ing ad he sive car -
bon tab back ings onto stan dard SEM stubs and ex am ined
coated us ing a LEO 1430 scan ning elec tron mi cro scope at the
Pol ish Geo log i cal In sti tute – Na tional Re search In sti tute.
Scanned spec i mens are il lus trated in Fig ures 4–6 and de pos ited 
in the col lec tions of the Pol ish Geo log i cal In sti tute – Na tional
Re search In sti tute, War saw (ab bre vi ated MUZ PIG). One
thin-sec tion of a bryo zoan col ony cut lon gi tu di nally with re -
spect to growth di rec tion was pro duced to ex am ine the in ter nal
struc ture (see Fig. 6E, F).

SYSTEMATICS

The newly erected spe cies was com pared with the other
Celleporina spe cies, mostly those re corded from the Carpathian
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Foredeep such as C. rostrata (Małecki) de scribed from the Up -
per Badenian fossiliferous clays and silts of the Gliwice For ma -
tion of south ern Po land (see Małecki, 1958, p.182–184, rys. 5,
tabl. XXII, fig. 2) as well as with the Lower Sarmatian
C. dubovensis Zágoršek of the Dan ube ba sin, west ern Slovakia
(see Zágoršek, 2007). The re vi sion of the celleporids made by
Pouyet (1973), who ex am ined the ma te rial de scribed by Małecki 

as Schismopora rostrata, trans ferred this spe cies to Celleporina
Gray on the ba sis of the mor phol ogy of the ovicell (Pouyet,
1973), a very im por tant di ag nos tic fea ture which clearly out lines
the af fin ity or dif fer ences of the ma te ri als ex am ined (see also
Pouyet, 1973, p. 118; Berning, 2006, p. 116).

The holotype and the paratypes of the newly erected spe cies 
of Celleporina medoborensis sp. nov. from the Lower
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Fig. 1A – map of the Mid dle Mio cene de pos its in the Carpathian Foredeep Ba sin of Po land and Ukraine, show ing the dis tri bu tion 
of reef de pos its (solid shad ing); B – dis tri bu tion of the Badenian and Sarmatian reefs of the Medobory Hills (af ter Korolyuk, 1952; 

mod i fied); C, D – de tailed lo ca tions of the Polupanivka (49.486°N, 25.958°E) and Ditkivtsi (49.734°N, 25.539°E) quar ries



Sarmatian (Volhynian) have been based on ma te rial col lected
in the Polupanivka Quarry of the Modobory Hills, which is the
type lo cal ity (Figs. 4 and 5). The other spec i mens ex am ined
from Ditkivtsi Quarry are in cluded to the same spe cies of
C. medoborensis on the base of the same mor pho log i cal and
morphometrical fea tures (Fig. 6B–F).

Or der CHEILOSTOMATA Busk, 1852
Suborder ASCOPORINA Levinsen, 1909

Infraorder LEPRALIOMORPHA Gordon, 1989
Superfamily CELLEPOROIDEA Johnston, 1882

Fam ily CELLEPORIDAE Johnston, 1838
Ge nus Celleporina Gray, 1848

Type spe cies: Lepralia hassallii Johnston, 1847
Celleporina medoborensis sp. nov.

(Figs. 4–6)

Holotype: Spec i men num ber MUZ PIG 1696.II.39, from the Polupanivka
Quarry of the Medobory Hills – Fig ure 4A–D.
Paratype 1: Spec i men num ber MUZ PIG 1696.II.23, from the Polupanivka
Quarry of the Medobory Hills – Fig ure 5A, D, F.
Paratype 2: Spec i men num ber MUZ PIG 1696.II.22, from the Polupanivka
Quarry – Fig ure 5B, C, E.
Other ma te rial stud ied among the 403 col o nies col lected in cludes:
Polupanivka Quarry: MUZ PIG 1696.II.25, and PIG 1696.II.40; as well as
thir teen col o nies num bered 1696.II.26–38, from Ditkivtsi Quarry (il lus trated
ma te rial). There are nu mer ous col o nies un der the num bers of 1696.II.41–429
from Ditkivtsi Quarry.
Type ho ri zon: Medobory reefs; Lower Sarmatian (Volhynian).
Type lo cal ity: Polupanivka, quarry near Ternopil, west ern Ukraine.
Der i va tion of the name: re fer ring to the name of Medobory Hill.

D i a g n o s i s. – Col ony en crust ing, multilamellar,
autozooecia large, bot tle-shaped to cir cu lar, cha ot i cally ar -
ranged with a few mar ginal pores; pri mary or i fice with very
broad, shal low U-shaped si nus with out condyles and a wide
rim in the prox i mal part; suboral avicularium oval-shaped, with 

a piv otal-bar, umbonate, raised, placed me di ally, sin gle or
rarely paired. Vi car i ous avicularia of vary ing size, dif fer ently
ori ented, par al lel-sided. Ovicell hyperstomial, large, with a per -
fo rated ta bula com posed of ribs which vary in shape from
subcircular, oval or tri an gu lar.

O c c u r r e n c e. – Lower Sarmatian (Volhynian),
Polupanivka and Ditkivtsi quar ries, Medobory Hills, west ern
Ukraine (Cen tral Paratethys).

M e a  s u r e  m e n t s. – Size of the col ony (max.) –

7 × 11 mm, size of the col ony (min.) – 2 × 2 mm; height of the
col ony (max) – 11 mm, di am e ter of the col ony (max) – 11 mm;
autozooecial fron tal wall length 0.37–0.60 mm, autozooecial
fron tal wall length on the basal side 0.24 (min.) to 0.30 mm,
fron tal wall width (prox i mal) 0.22–0.30 mm; length of the or i -
fice 0.10–0.12 mm, width of the or i fice 0.10–0.15 mm; length
of the vi car i ous avicularia 0.22–0.35 mm, width of the vi car i -
ous avicularia 0.15–0.17 mm, width of the ad ven ti tious
(suboral) avicularia 0.07–0.09 mm, length of the ad ven ti tious
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 win dow
0.07–0.15 mm.

D e s c r i p i o n. – Col ony en crust ing multilamellar, with
hemi spher i cal (Fig. 5A), glob u lar (Figs. 4A, 5B and 6A, C), ir -
reg u lar spher i cal or dome-shaped forms (Fig. 6B), some with a
broadly en crust ing base, also of ten with a hol low cy lin dri cal ca -
nal rang ing in di am e ter from 1 to 4 mm (Fig. 6E), placed in the
basal part of a col ony; some of col o nies pen e trated by a
subcircular hole of max. width of 2.6 mm (Fig. 6B). Autozooecia 
bot tle-shaped, suberect, sep a rated by slightly raised mar ginal
bound aries; (Figs. 4B–E, 5C, E and 6D), var i ously ori en tated on
the un even col ony sur face (Figs. 4A–E, 5C, E and 6D), but in
some places pre dom i nant di rec tion to the grow ing edge is seen
(Fig. 4B). The shorter autozooecia oc cur usu ally on the basal
side of a col ony; they are of ten erect and cir cu lar. Fron tal wall
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Fig. 2. Sche matic geo log i cal cross-sec tion through Medobory with ap prox i mate lo ca tions of  the Lower Sarmatian
(Volhynian) bryo zoan-bear ing sites stud ied (as ter isk)

P – Pidhirtsi Beds (sands), Tb – Ternopil Beds (reef fa cies), Td – Ternopil Beds (organodetrital fa cies), B – Vyshhorodok Beds
and Buhliv Beds (sands), V – Volhyn Beds in clud ing Sarmatian serpulid-microbialite reefs (Vs) (af ter Górka et al.., 2012)



con vex, smooth, slightly dis tally raised to wards peri stome
(Figs. 4C, D and 5C), usu ally sur rounded by a few areolar, mar -
ginal pores which vary in num ber from 2–3 (min.) to 5 (max.) on 
each side of the zooecium (Figs. 4B, E, 5E and 6D), some times
they are barely seen (Fig. 4D). Pri mary or i fice deeply set,
slightly wider than long, with a very broad, shal low U-shaped si -
nus, of depth of one-third of max i mum or i fice width; bor dered
by a wide rim in the prox i mal part of the or i fice (Fig. 4F) and en -
closed by a tu bu lar nar row peri stome (Figs. 4C, E, F, 5C, E and
6D); in a very few autozooecia around the peri stome there are
small in ser tions or tu ber cules (see also Mor ris, 1979, p. 486),
(Figs. 4B, E and 5C, E) which oc cur rarely and ir reg u larly;
condyles lack ing (Fig. 4F). Avicularia of two types: ad ven ti tious 

and vi car i ous. Ad ven ti tious avicularia are suboral, com mon in
ovicellate autozooecia, but also oc cur in non-ovicellate ones; the
prox i mal peri stome mar gin is raised to form a suboral umbo,
pro ject ing or raised, bear ing a roughly oval-shaped avicularium
on its top with a piv otal bar, sit u ated prox i mally to the or i fice
(Figs. 4B–E, 5C, E and 6D); very rarely paired (Figs. 4D and 5C, 
E). Vi car i ous avicularia com mon, of vary ing size, from large

ones to tiny, of size of 0.1 × 0.05 mm or smaller; spatulate and
usu ally with par al lel lat eral edges, ros trum point ing distola -
terally, proximolaterally or per pen dic u lar in re la tion to the near -
est autozooids (Figs. 4C, D, 5C–F and 6D), piv otal bar com plete
with out columella (Figs. 4C, D, 5D–F and 6D). Ovicells are
hyperstomial, glob u lar (Figs. 4B–D and 5C–F), with a per fo -
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Fig. 3A, B – pocket in the top of the Badenian reef in Polupanivka filled with Sarmatian cal car e ous sands; C – view of the south face
 of Ditkivtsi Quarry show ing pre cise lo ca tion of the bryo zoan-bear ing de pos its (ar rowed – D, E); D, E – organodetrital sands with 

bryo zoan col o nies: E – large hemi spher i cal col o nies of Celleporina medoborensis sp. nov., ar rowed
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Fig. 4. Celleporina medoborensis sp. nov. 

A – small glob u lar col ony show ing ovicellate and non-ovicellate autozooecia; B – mor phol ogy of the zoarial sur -
face of the same col ony show ing ovicellate and non-ovicellate autozooecia, suboral and vi car i ous avicularia (in the 
mid dle) as well  as some autozooecia with small in ser tions in the dis tal part, around the peri stome; C – part of the
zoarial sur face of the same col ony show ing ovicellate autozooecia show ing an umbonate suboral avicularium, two
spatulate avicularia, vary ing in size; D – group of autozooecia, some of them with a large glob u lar, highly raised
ovicell with the oval rib-like fron tal area (ta bula), a few spatulate avicularia of dif fer ent sizes also seen; E – bot -
tle-shaped, suberect autozooecia, with well-marked bound aries bear ing a few areolar pores and a prom i nent
umbonate sin gle suboral avicularia; F – sinuate or i fice of autozooecium show ing a wide, shal low si nus with out
condyles; E, F – MUZ PIG 1696.II.40; A–D – holotype MUZ PIG 1696.II.39; A–F – Polupanivka Quarry
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Fig. 5. Celleporina medoborensis sp. nov.  

A – hemi spher i cal col ony of Celleporina medoborensis sp. nov. show ing a cha otic ac cu mu la tion of autozooecia; B –
round col ony show ing mostly ovicellate cha ot i cally ar ranged autozooecia; C – ex ter nal sur face of col ony show ing
ovicellate and non-ovicellate autozooecia and ad ven ti tious and vi car i ous avicularia ran domly dis persed over the col -
ony sur face; D – group of ovicellate autozooecia show ing the rib-like fron tal area of the ovicell, a large vi car i ous
avicularium (in the mid dle); E – mor phol ogy of the zoarial sur face show ing the ovicellate autozooecia with a tri an gu lar
ribbed area and non-ovicellate autozooecia; vi car i ous avicularia, vari able in size, also seen; F – ovicellate zooecium
show ing the hemi spher i cal ribbed fron tal area of the ovicell and a sin gle, large spatulate avicularium with the piv otal
bar and par al lel lat eral sides (in the mid dle); A, D, F – paratype 1, MUZ PIG 1696.II.23; B, C, E –  paratype 2, MUZ PIG 
1696.II.22; A–F – Polupanivka Quarry
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Fig. 6A – frag ment of the serpulid-microbialite reef, com posed of shelly de tri tus show ing the dif fer -
ently-shaped bryo zoan col o nies, ac com pa nied by molluscs, gas tro pods, serpulids and foraminifers, MUZ
PIG 1696.II.25, Polupanivka Quarry; B–F – Celleporina medoborensis sp. nov.

B – as sem blage of dif fer ently-shaped col o nies of Celleporina medoborensis sp. nov., MUZ PIG 1696.II.26–36; C
– col ony of Celleporina medoborensis sp. nov. show ing the autoautozooecia and large vi car i ous avicularia; D –
SEM im age show ing the ex ter nal mor phol ogy; C, D – MUZ PIG 1696.II.37; E – lon gi tu di nal thin-sec tion show ing
the in ter nal struc ture com posed of ac cu mu lated autozooecia; F – autozooecia filled by calcitic ce ments; E, F –
MUZ PIG 1696.II.38; A – Polupanivka Quarry, B–F – Ditkivtsi Quarry



rated, dif fer ently-shaped ta bula (Figs. 4B–D and 5D–F) vary ing
in shape from dis tinctly subcircular (Figs. 4B and 5D, F), or
close to oval-shaped (Fig. 4B–D) to tri an gu lar (Fig. 5E). The
fron tal area (ta bula), is cov ered by 7 to 11 ra dial ribs
(Fig. 5D–F), of var ied thick ness, that may fuse (Figs. 4B–D and
5D–F). In some ovicellate autozooecia the ribs are not well seen,
de pend ing on the de gree of cal ci fi ca tion (Fig. 4D). 

In thin-sec tion the autozooecia are cha ot i cally ar ranged to
form the multilamellar col ony (Fig. 6E). Diagenetic calcitic ce -
ments infill the autozooecial cham bers (Fig. 6F). 

R e  m a r k s. – Pouyet (1973, p. 114–119) in her re vi sion
of the celleporids of the Neo gene of the Rhône Ba sin stated that 
Celleporina Gray, 1848 is char ac ter ized by the pres ence of an
or na mented ovicell, interzooecial avicularia as well as suboral
or spatulate avicularia. The com bi na tion of fea tures such as the
pos ses sion of the hyperstomial ovicell, with a dif fer -
ently-shaped ta bula vary ing from subcircular, closely oval to
tri an gu lar in shape, with a 7 to 11 ra dial ribs on the fron tal area;
the nu mer ous, size-vari able vi car i ous, spatulate avicularia as
well as the pres ence of a shal low, wide, U-shaped or i fi cial si -
nus, the lack of condyles and the raised oval-shaped oral
avicularium (sin gle, rarely paired), are the main char ac ter is tics
of this spe cies (see Figs. 4–6). Spec i mens of Celleporina
medoborensis sp. nov. de scribed from the Lower Sarmatian of
Ukraine oc cur as small, mound-like-shaped col o nies, mostly
multilamellar with a wider en crust ing base, or pos sess ing a
subcircular hole in the dis tal part or a basal cy lin dri cal ca nal
(Fig. 6E), which sug gests that the col o nies ap par ently grew on
ephem eral sub strates (Fig. 6B).

The width and partly the length of the fron tal wall, the
width of the ovicell, the length of the vi car i ous avicularia as
well as the pos ses sion on the fron tal wall of 2–5 areolar pores
agree with the char ac ters given for C. rostrata by Małecki from 
the Silesian part of the Carphatian Foredeep (see Małecki,
1958, fig. 5, pl. XXII, fig. 2, p. 182–184). There are also dif fer -
ences in a few mor pho log i cal fea tures be tween C. medobor -
ensis and C. rostrata such as the ab sence of the piv otal bar in
the spatulate interzooecial avicularia, how ever, this fea ture
does not oc cur reg u larly in C. rostrata (see Pouyet, 1973, p.
118). More over, C. rostrata pos sesses a larger num ber of ra dial 
ribs (12–17) in the ta bula of the re cum bent ovicell seen in the
spec i men il lus trated in text-fig. 5 of Małecki (1958), how ever,
the spec i men il lus trated on his pl. XXII, fig. 2 shows 8 to 9 ribs, 
sim i larly to the spec i mens from Ukraine which have 7 to 11.
The Polupanivka and Ditkivtsi spec i mens ap pear to have
slightly smaller trans verse or i fi cial mea sure ments as well as
larger suboral avicularium, which is not so dis tantly po si tioned
to the or i fice as in C. rostrata: it is roughly oval-shaped with a
piv otal bar in con trast to C. rostrata, where the suboral
avicularium is round. Fur ther dif fer ences be tween C. medobor -
ensis sp. nov. and C. rostrata are that the fron tal per fo rated area 
of the ovicell (ta bula) in C. medoborensis sp. nov. shows vari -
abil ity in shape from subcircular, roughly oval to tri an gu lar,
whereas in C. rostrata it is al ways subcircular (see Małecki,
1958, text-fig. 5, pl. XXII, fig. 2; cf. our Figs. 4C, D and 5E, F).

The length of the autozooecial fron tal wall is sim i lar in
C. rostrata and C. medoborensis sp. nov.; how ever, this fea ture 
within the lat ter spe cies shows vari a tion, es pe cially in the
autozooecia that are sit u ated in the basal part of the col ony,

which are mostly erect and show the smaller length of the fron -
tal wall. Sim i larly, the width of the ovicell in C. medoborensis
is of ten larger than in C. rostrata. The sizes of the vi car i ous
avicularia in C. medoborensis are also very vari able, rang ing
from very small to large (see Figs. 4C, D and 5E). The spec i -
mens as signed to C. medoborensis dis play a range of vari abil ity 
in a few mor pho log i cal char ac ters such as the num ber of the
arealar pores, the num ber of ribs in the tabulae, and in the view
of the mar ginal walls, which may be ei ther in con spic u ous or
more prom i nent. All these fea tures may be also pro duced by
sec ond ary cal ci fi ca tion, which af fects the zooidal fron tal sur -
face. Nev er the less, in view of the lack of the few mor pho log i -
cal char ac ters of C. rostrata given by Małecki (1958,
p. 182–183) in his de scrip tion and il lus tra tions, es pe cially ow -
ing to the de tails of the pri mary or i fice such as the pres ence or
ab sence of condyles, de tails of the oral ad ven ti tious and vi car i -
ous avicularia and their mea sure ments, as well as the lack of in -
for ma tion on the intraspecific vari a tion of C. rostrata
(Małecki), the spec i mens stud ied of C. medoborensis dif fer
from C. rostrata in a num ber of the above-men tioned fea tures.
Be cause of the loss of the type ma te rial, the com par i son be -
tween these both spe cies is, how ever, only based on doc u men -
tary ma te rial (see Małecki, 1958, p. 182–183; see also Pouyet,
1973, p. 118–119). 

Celleporina miniscula de scribed by Pouyet (1973, pl. 13,
fig. 4; pl. 14, figs. 5, 6) from the Mio cene of Aus tria is sim i lar to 
the Ukrai nian spec i mens stud ied in gen eral as pects of the fron -
tal wall and in hav ing large spatulate avicularia; how ever, the
sizes of the two lat ter fea tures are smaller in C. minuscula
Pouyet (1973, p. 117–118, pl. 14, figs. 5, 6). The suboral
avicularium also has a deep tri an gu lar si nus in C. miniscula; vi -
car i ous avicularia in this spe cies are rare. 

An other Mio cene spe cies de scribed from the Vi enna Ba sin
is Celleporina kalksburgensis (Bobies) (see Bobies, 1956, tafel
VIII, fig. 20; Pouyet, 1973, pl. 19, figs. 1, 2) but this spe cies
shows dis tinc tive fea tures such as a large ap er ture with out a si -
nus, which is sur rounded by many pores, and the pos ses sion al -
ways of two ad ven ti tious oral avicularia which dis tin guishes it
from C. medoborensis (see Figs. 4–6).

The re cent de scrip tion of Celleporina dubovaensis
Zágoršek from the Sarmatian of the Dan ube Ba sin in Slovakia
(Zágoršek, 2007, p. 299–303, figs. 2–6) shows spec i mens
which dif fer from C. medoborensis sp. nov. in hav ing smaller
or i fices, a shorter vi car i ous spatulate avicularium, a wider ros -
trum of the vi car i ous avicularium, and a larger num ber of
areolar pores which vary from 4 to 9. A very im por tant fea ture
which dis tin guishes both spe cies is a de tail of the vi car i ous
avicularium in C. dubovaensis (see Zágoršek, 2007, p. 300,
Fig. 4), which shows at its end one small, suboral avicularium.
An other fea ture which dis tinctly dif fer en ti ates C. dubovaensis
from C. medoborensis is the mor phol ogy of the ovicell win dow 
which in C. dubovaensis is mostly subcircular, cov ered by a
smaller num ber of ribs vary ing from 5 to 7 (Zágoršek, 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,
how ever, due to the vari abil ity in the shape of the ta bula, this
fea ture is not con stant. Autozooecia from the lat eral view of C.
dubovensis, Zágoršek show suboral avicularia on the top of
long peduncles, whereas in C. medoborensis and C. rostrata
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the prox i mal part of the zooecium is raised and umbonate bear -
ing a suboral avicularium (cf. Zágoršek, 2007, p. 302, fig. 5,
and our Figs. 4–6). The mor phol ogy of the ovicell of the Ukrai -
nian, Up per Silesian, and Slovakian spec i mens of Celleporina
gen er ally shows some sim i lar ity in ar chi tec ture, but they dif fer
in a num ber of mor pho log i cal and morphometric fea tures, as
well as in the pos ses sion of a dif fer ent num ber of ribs in the ta -
bula (see Małecki, 1958, tabl. XXII, fig. 2; Zágoršek, 2007, p.
302; Figs. 4 and 6); how ever, the diagenetic pro cesses may
have in flu enced the ap pear ance of some mor pho log i cal char ac -
ters (such as the num ber of areolar pores, and ribs which may
fuse; there fore, these char ac ters are not al ways ap par ent). 

DISCUSSION

Celleporina in Eu rope ranges back to the Eocene and
biogeographical data sug gests that this ge nus is autochthonous
to Eu rope (Mor ris, 1979). A more ex ten sive oc cur rence of
Celleporina was re ported from the Mio cene of the Cen tral
Paratethys (Bobies, 1957; Małecki, 1958; Fordinal et al., 2006,
Zágoršek, 2007), in clud ing the pres ent de scrip tion of
C. medoborensis sp. nov. from its north east ern part, but it has
been re corded also in the Med i ter ra nean area of France, Mo -
rocco and Al ge ria (see Canu and Lecointre, 1930; Moissette,
1993). Apart from these Eu ro pean and North Af ri can oc cur -
rences, Celleporina has been de scribed from the Mio cene of SE
Aus tra lia and New Zea land (Canu and Bassler, 1935; Brown,
1952; Gordon, 2009). A large num ber of spe cies are known
from Re cent tem per ate and Arc tic wa ters (see Kluge, 1929).

The Lower Sarmatian Medobory as sem blage stud ied con -
sists en tirely of small, del i cate col o nies of tubuliporinids,
crisiids and en crust ing sheet-like schizoporelloids (Schizo -
porella and Cryptosula), and it in cludes very com mon, typ i -
cally mound-like (ei ther spher i cal or hemi spher i cal; Figs. 4–6), 
mostly multilamellar col o nies of Celleporina medoborensis sp. 
nov. The pres ence of the ax ial ca nals placed cen trally or lat er -
ally and seen in the dis tal part of the col ony (Fig. 6B), as well as 
of ten ori ented hor i zon tally to the sub strate in its basal part
(Fig. 6E), is prob a bly a re sult of encrustation on a cy lin dri cal
sub strate which was soft and did not fos sil ize (see also
Moissette and Pouyet, 1991). Some of the col o nies, par tic u larly 
those from Polupanivka, are reg u lar and round in shape
(Figs. 4A, B, 5A and 6C) with a broad en crust ing con cave
basal part adapted for fix a tion to soft or hard sub strata, how -
ever, no in for ma tive bioimmurations of the per ished sub strates
are pres ent on the basal laminae of the bryo zoans. Most spec i -
mens of C. medoborensis from Ditkivtsi Quarry (Fig. 6B–D)
form round but also ir reg u lar col o nies with the pres ence of ax -
ial ca nals sim i lar in size to the di am e ter of the cy lin dri cal stems
rang ing in width from 0.4–2.6 mm, in ferred to have grown at -
tached to the al gal fil a ments (see Małecki, 1970, 1974). The
pres ence of a nar row ax ial ca nal run ning from a base to the top
of a col ony sug gests that the col o nies en crusted the thallus or
cy lin dri cal stems of al gae, de scribed from the Sarmatian, pos si -
bly of the Chlorophyta (Acicularia, Neomeris, Cympolia,
Acetabularia) oc cur ring abun dantly in Mio cene strata of dif -
fer ent re gions of the Paratethys (Pokorny, 1948, Małecki,
1970, 1974; Stancu and Tatou, 1974; see also Paruch-

 Kulczycka, 1994; Jasionowski et al., 2004; Zágoršek, 2007).
The rich Chlorophyta al gal as sem blage de scribed from the
Lower Sarmatian of the silty and sandy fa cies of the Pol ish
Cen tral Paratethys ba sin in di cates that its oc cur rence was con -
nected with a warm, shal low, la goonal en vi ron ment of de -
creased sa lin ity (see Małecki, 1970; Jasionowski et al., 2004). 

Re cent bryo zoans can grow around cy lin dri cal sub strates of 
both plant and an i mal or i gin (see Hara and Tay lor, 1996). Bone 
and James (1993) fig ured sev eral dif fer ent spe cies of bryo zoan
at tached to cy lin dri cal stems of sea-grasses from shal low-wa ter 
en vi ron ments of the Lacepede Shelf, south ern Aus tra lia. 

The re la tion ship be tween the pat tern of sed i men ta tion and
the bryo zoan col ony form can be a tool in the re con struc tion of
en vi ron men tal set tings (Reguant et al., 1991). The abun dant ac -
cu mu la tion of nod u lar, celleporiform C. medoborensis col o -
nies in the fine-grained organodetrital de pos its of the
Polupanivka and Ditkivtsi quar ries may in di cate de po si tion in a 
shal low-wa ter en vi ron ment of a rather low en ergy re gime
within the photic zone (cf. Stach, 1936; Pouyet, 1973; Reguent
and ZamarreÔo, 1987; see also Peryt and Jasionowski, 2012). 

The bryo zoan as sem blage of Polupanivka and Ditkivtsi,
which con tains the euryhaline taxa, may in di cate en vi ron men tal
changes, i.e. a de crease in wa ter sa lin ity in the Paratethys at the
on set of the Early Sarmatian (see also Studencka and
Jasionowski, 2011). On the other hand, at Polupanivka a
monospecific shal low-ma rine foraminiferal as sem blage is com -
posed ex clu sively of var i ous elphidiid spe cies that seem to in di -
cate el e vated sa lin ity (Peryt and Jasionowski, 2012). This may,
though, be an ap par ent in con sis tency caused by lo cal evap o ra -
tion of gen er ally semi-ma rine wa ter of the Sarmatian Paratethys
char ac ter ized by de creased sa lin ity and el e vated al ka lin ity (see
Jasionowski, 2006; Studencka and Jasionowski, 2011). Sim i lar
ab nor mal palaeoenvironmental con di tions with fluc tu at ing sa -
lini ties and cal cium car bon ate supersaturation pre vailed also in
other Sarmatian Paratethys bas ins such as the Zsámbék Ba sin in
Hun gary (Cornée et al., 2009; Tóth et al., 2010). 

It should be added that a re cently stud ied bryo zoan as sem -
blage com posed of nor mal-ma rine re gime taxa such as Beania
magellanica, B. mirabilis, Diplosolen obelia, along with
Celleporina tubulosa and oth ers was re corded as brack ish wa -
ter spe cies grow ing on rocks in side the cen tre of sub ma rine
spring out lets (Novosel et al., 2005). 

CONCLUSIONS

The Sarmatian bryo zoan fauna doc u mented from the
fine-grained cal car e ous sands in the Polupanivka and Ditkivtsi
quar ries of the Medobory Hills (west ern Ukraine) con sists en -
tirely of small and del i cate col o nies, mostly of membranipo -
riform and celleporiform growth-forms. A con sid er able num -
ber of spec i mens found at Medobory be long to the dis tinc tive
mound-like, roughly glob u lar col o nies of the spe cies of C.
medoborensis, de scribed here, which adds new data to the dis -
tri bu tional pat tern of this ge nus in the Early Sarmatian
(Volhynian). 

The bryo zoan biota stud ied un der lines its po ten tial for re -
con struc tion of the palaeoenvironmental set ting of the
Medobory car bon ate build ups, such as the dom i nance of soft
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sub strates, a calm hy dro dy namic re gime and ma rine pa ram e -
ters such as fluc tu at ing salinities dur ing the Mid dle Mio cene
(see Jasionowski, 2006).

The ax ial ca nal pres ent in the ma jor ity of col o nies of
C. medoborensis sp. nov., par tic u larly those from Ditkivtsi
Quarry (Fig. 6B), in di cates that these or gan isms lived mostly as 
epiphytes at tached to a cy lin dri cal sub stra tum, pos si bly dasy -
cladaceans, which have been de scribed from Lower Sarmatian
strata of the Cen tral Paratethys (see Pokorny, 1948; Małecki,
1970, 1974; Stancu and Tatou, 1974; Zágoršek, 2007; see also
Alexandrowicz, 1997). Sim i larly, col o nies of Tubulipora
Lamarck from the same as sem blage show the pres ence of a
nar row basal ca nal in di cat ing pos si ble fix a tion to al gal stem. 
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