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Abstract – Compared with other areas of the Miocene Central Paratethys Sea, only limited  
data are available on the brachiopod fauna of Western Ukraine. We have particularly little 
information on the upper Badenian sandy facies. The Kowalewski Collection, housed in the 
Museum of the Earth (Polish Academy of Sciences, Warsaw, Poland), contains three species from 
two localities within the sandy facies (Shushkovitsi and Rydoml), from which no brachiopods 
had previously been reported. The species Terebratulina cf. retusa (Linnaeus, 1758), Megathiris 
detruncata (Gmelin, 1791) and Megerlia truncata (Linnaeus, 1767) are well known from other 
areas of the Central Paratethys. One of the Megerlia specimens from Rydoml particularly 
noteworthy in the material examined, as its brachidium has been preserved in perfect condition, 
which is uncommon in Miocene and other fossil materials.
Key words – Brachiopoda, Central Paratethys, Megathiris, Megerlia, Terebratulina, upper 
Badenian

 
INTRODUCTION

Brachiopods were a particularly important component of marine benthic 
communities during the Palaeozoic and, to some extent, even during the 
Mesozoic. Their importance declined significantly by the Cenozoic, but they 
occur in varying quantities in many places, particularly the small, so-called 
micromorphic species. Their remains are also known from the Miocene Central 
Paratethys Sea, though the data from individual areas have been analysed to 
varying degrees. Among the less well-known areas is the north-eastern margin of 
the Central Paratethys, which lies within present-day western Ukraine.

The aim of this paper is to briefly present the information on some Miocene 
brachiopod specimens from Ukraine held in the collection of the Museum of the 
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Earth (Muzeum Ziemi) in Warsaw, Poland, which form part of the Kowalewski 
Collection. The specimens examined were recovered from two sites [Rydoml and 
Shushkovitsi (former Szuszkowce)] situated to the east of the Medobory Hills 
(Fig. 1).

Figure 1. Map showing the distribution of the Middle Miocene (upper Badenian) deposits 
in western Ukraine during the maximum phase of transgression (modified after Bitner & 
Bakayeva 2026 and Studencka & Dulai 2010). 1 – Carpathians; 2 – Clay; 3 – Coralline 
algal marl and limestone; 4 – Coralline algal reef limestone; 5 – Sand. The names marked in red 

indicate the fossil sites under investigation.

 
Previous research

Hilber (1882) published his work on the geology and palaeontology of 
Eastern Galicia (now western Ukraine and south-eastern Poland), in which he 
described a form very similar to the species Terebratula styriaca Dreger, 1889 
under the names Terebratula forma nova and Terebratula forma indeterminata. 
Somewhat surprisingly, Dreger (1889), in his paper analysing the Miocene 
brachiopod assemblage from the Vienna Basin, described and partially illustrated 
three species (Argiope decollata Chemnitz, 1785; Cistella squamata Eichwald, 
1853; and Platidia anomioides Scacchi et Philippi, 1844) from Ukraine. A few 
years later, Łomnicki (1897) also listed three species from the area without 
providing descriptions or illustrations: Terebratula ampulla (Brocchi, 1814), 
Argiope decollata, and Discina sp. The most important paper on the Miocene 
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brachiopods from Ukraine is attributed to Friedberg (1921), who identified 
13 species/subspecies from numerous localities (Lingula aff. dumontieri Nyst; 
Discina leopolitana Łom. in litt., Terebratula cf. grandis Blum., Liothyrina 
punctatissima Łom., Mühlfeldtia truncata L., Mühlfeldtia truncata L. var. 
oblita Micht., Megathyris decollata Chemn., M. decollata Chemn. var. austriaca 
Dreg., M. decollata Chemn. var. pertransversa Sacco, Cistella squamata Eichw., 
Cistella neapolitana Scacchi, Cistella dertomutinensis Sacco, Cistella zboroviensis 
Friedb.). Kudrin (1961) described a new species from the area in addition to 
Terebratula grandis Blumenbach, 1803 (Terebratula makridini Kudrin, 1961), 
however, Garcia-Ramos (2006) regards it as a synonym of Terebratula 
macrescens Dreger, 1889. Bitner & Dulai (2004), whilst processing the 
Miocene brachiopod collection of the Hungarian Natural History Museum in 
Budapest, mentioned an unidentified Terebratula sp. from Horodenka (south-
western Ukraine). Friedberg’s important collection was long considered lost, 
but part of it has recently been rediscovered at the State Museum of Natural 
History of the National Academy of Sciences of Ukraine in Lviv. Based on  
157 specimens from 21 sites, Bitner & Bakayeva (2026) confirmed the  
presence of eight species in the Middle Miocene of north-western Ukraine: 
Lingula dregeri Andreae, 1893, Discinisca leopolitana (Friedberg, 1921), 
Terebratula styriaca Dreger, 1889, Gryphus miocenicus (Michelotti, 1847), 
Megathiris detruncata (Gmelin, 1791), Argyrotheca cuneata (Risso, 1826), Joania 
cordata (Risso, 1826), Megerlia truncata (Linnaeus, 1767). Bitner & Bakayeva 
(2026) provide a detailed list of the Friedberg material that has been recovered, 
and plot the 21 sites on a facies map. This shows that the overwhelming majority 
of Friedberg’s sites are located in clayey and marly areas. The sandy facies is 
represented by a single site, Tarnoruda, from which a single specimen of Megerlia 
truncata is known (N–3718).

 
Geological background

The brachiopods studied originate from western Ukraine, which during 
the Middle Miocene formed the north-eastern margin of the Central Paratethys 
Sea (Wysocka et al. 2016). The epicontinental sea known as the Paratethys 
was formed in the Early Oligocene and was intermittently connected to the 
Mediterranean (Rögl 1998). The late Badenian (Middle Miocene) was the last 
interval of normal salinity in the history of the Central Paratethys (Kováć et al. 
2007). The Volhynian–Podolian region, situated along the south-western margin 
of the Eastern European Platform, was covered by this sea. The warm subtropical 
climate favoured the formation of coralline algae–vermetid reefs. The present-
day distribution of these reefs is illustrated by the narrow but more than 150 km 
long chain of the Medobory Hills. These reefs separated the deeper environments 
of the Carpathian Foredeep basin—characterised by marls and clays—from 
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the sandy sediments of the nearshore facies. These fine-grained, white quartz  
sands are found along the eastern slopes of the Medobory Hills and lie 
discordantly on the pre-Neogene basement. The 10–20-metre-thick sandy 
sequence was referred to as the Tarnopol Beds by Maslov & Utrobin (1958), 
whilst Muratov & Nevesskaya (1986) and Andreyeva-Grigorovich et al. 
(1997) referred to it as the Podhortse/Podgirtsi Beds.

Shushkovitsi is a classic Middle Miocene site along the Medobory Hills 
range, which has been known since the 19th century for its well-preserved 
mollusc fauna. Dubois de Montpereux (1831) described numerous new 
mollusc species from this locality in his monograph, including Pectinidae species 
of stratigraphic importance (e.g. Aequipecten malvinae, A. flavus, A. diaphanus). 
Friedberg (1911–1928), one of the leading investigators in Miocene mollusc 
research, carried out extensive work in the area. Kazimierz Kowalewski focused 
primarily on the stratigraphy of the Miocene sands of Volhynia and Podolia, but 
devoted a separate study to the fauna of the Shushkovitsi sands (Kowalewski 
1937). Studencka & Dulai (2010) published the Polyplacophora fauna of the 
Miocene sands of western Ukraine (with particular emphasis on Shushkovitsi). 
Since then, numerous revisionary studies have dealt, to a greater or lesser extent, 
with the Mollusca material from the Shushkovitsi site (Studencka & Popov 
1996; Landau et al. 2009; Nosowska 2020). In addition to the molluscs, 
Szörényi (1953) published a study on the Miocene echinoid fauna of the Podolia 
region, mentioning the genera Prionechinus, Arbacina and Schizechinus from the 
Shushkovitsi site.

Rydoml is another important, though perhaps less well-known, Miocene site 
where marine (Badenian) and brackish-water (Sarmatian) strata deposited in the 
Central Paratethys Sea were laid down. It is the type locality for numerous species 
of gastropods and bivalves; Friedberg (1911–28, 1934–36) described many 
new species from this site in his multi-volume work. Particularly noteworthy are 
the exceptionally well-preserved microgastropods (e.g. Anistratenko 2005), 
the detailed study of which is still ongoing (Landau et al. 2026). Apart from 
molluscs, other noteworthy faunal elements include foraminifers, bryozoans, 
echinoderms and fish remains.

 
MATERIAL AND METHODS

The specimens under examination were found in the collection of the Museum  
of the Earth (Polish Academy of Sciences, Warsaw, Poland), as part of the 
Kowalewski Collection, which refers to a significant palaeontological and 
malacological fossil material. The collection was accumulated in the 1930s by 
Dr. Kazimierz Kowalewski, a prominent Polish geologist and researcher of the 
Miocene epoch. The invaluable scientific collection consisting of extensive fossil 
materials from numerous exploratory field trips conducted in the historical 
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regions of Volhynia and Podolia (modern-day Ukraine). It is a major collection 
of fossilized Neogene invertebrates, and exceptionally rich in Middle Miocene 
(Badenian) bivalves and gastropods but contains also some other fossil groups, 
such as polyplacophorans. According to the collection labels, the brachiopod 
specimens were collected in 1935 and 1936.

 
SYSTEMATIC PALAEONTOLOGY 

In the following systematic section, the classification of the revised „Treatise” is 
followed (Lee et al. 2006a, b; Lee & MacKinnon 2006). As the species under 
investigation are well documented in the literature, we shall omit the detailed 
formal descriptions, and the lists of synonyms contain only the most important 
references to the Central Paratethys. At the same time, we provide detailed 
literature references regarding the distribution data known from the Central 
Paratethys.

Phylum Brachiopoda Duméril, 1805 
Subphylum Rhynchonelliformea  

Williams, Carlson, Brunton, Holmer et Popov, 1996

Class Rhynchonellata Williams, Carlson, Brunton, Holmer et Popov, 1996 
Order Terebratulida Waagen, 1883 

Suborder Terebratulidina Waagen, 1883 
Superfamily Cancellothyridoidea Thomson, 1926 

Family Cancellothyrididae Thomson, 1926 
Subfamily Cancellothyridininae Thomson, 1926

Genus Terebratulina d’Orbigny, 1847 
Type species: Anomia retusa Linnaeus, 1758

Terebratulina cf. retusa (Linneaeus, 1758) 
(Figs 2–3)

Terebratulina Karreri n. sp. – Dreger 1889: 190, pl. 2, figs 5a–e. 
Terebratulina caputserpentis (Linné, 1758) – Meznerics 1944: 32–33.
Terebratulina caputserpentis Linné var. granosa Ponzi, 1876 – Meznerics 1944: 

33.
Terebratulina retusa (Linnaeus, 1758) – Bitner & Dulai 2004: 74, pl. 3, fig. 1; 

Bitner et al. 2024: 178–179, figs 2F–J.
Terebratulina retusa (Linné, 1758) – Mikuž 2011: 32–33, pl. 2, figs 1–7; pl. 3, 

figs 1–2.
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Material examined (n = 2) – fragmentary valves from Shushkovitsi.
Remarks – Terebratulina retusa is a common member of the Neogene and 

Recent brachiopod assemblages in the Mediterranean but less common in the 
Central Paratethyan and Atlantic – North Sea provinces (Logan 1979; Gaetani 
& Saccà 1985; Bitner & Dulai 2004; Brunton & Curry 1979). Its rarer 
occurrence in the Central Paratethys can be attributed to the palaeoenvironmental 
conditions. T. retusa is regarded as relatively deeper-water eurybathic species 
(Logan 1979; Logan et al. 2004); in the Central Paratethys, however, surface 
outcrops typically reveal shallower marine sediments. Terebratulina karreri, 
described by Dreger (1889) from the Vienna Basin, is considered to be a junior 
synonym of T. retusa (Bitner et al. 2024). Meznerics (1944) referred to this 
form from the Miocene of Hungary as T. caputserpentis (Linnaeus, 1758) and  
T. caputserpentis var. granosa Ponzi, 1876, which Bitner & Dulai (2004) 
regarded as a synonym of T. retusa. The complex nomenclatural problems of 
Terebratulina retusa – T. caputserpentis (Linnaeus, 1767) species group were 
discussed in detail by Brunton et al. (1967) and Emig et al. (2015).

Occurrence within the Central Paratethys: Austria (Dreger 1889); Czech 
Republic (Bitner et al. 2024); Hungary (Meznerics 1944; Bitner & Dulai 
2004); Slovenia (Mikuž 2011); Ukraine (Dulai this paper).

Suborder Terebratellidina Muir-Wood, 1955 
Superfamily Megathyridoidea Dall, 1870 

Family Megathyrididae Dall, 1870

Genus Megathiris d’Orbigny, 1847 
Type species: Anomia detruncata Gmelin, 1791

Megathiris detruncata (Gmelin, 1791) 
(Fig. 4)

Megathiris detruncata (Gmelin, 1790) – Bitner 1990: 135, text-figs 3, 4,  
pl. 3, figs 1–8, pl. 6, figs 1–7 (cum syn.); Popiel-Barczyk & Barczyk 1990: 
175, text-figs 10, 11, pl. 6, figs 6–11, pl. 7, figs 1–13; Bitner & Dulai 2004: 74, 
pl. 3, figs 11–15; Dulai 2007: 2, figs 2.1–2; Megathiris detruncata (Gmelin, 1791) 
– Bitner et al. 2013: 83, figs 3j–l; Bitner & Motchurova-Dekova 2016: 10, 
figs 3a–l; Bitner et al. 2024: 179–180, figs 3A–F.

Material examined (n = 1) – dorsal valve from Rydoml.
Remarks – Megathiris detruncata shows very wide distribution both 

stratigraphically and geographically. It is the most common species in Neogene 
and Recent shallow water assemblages in the Mediterranean (Logan 1979), the 
eastern Atlantic (Brunton & Curry 1979) and the Central Paratethys (Bitner 
1990; Bitner & Dulai 2004), but Paleogene records are also known (e.g., 
Dulai 2011; Bitner & Müller 2017). Its long stratigraphic range and calcite 
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shell, which is resistant to recrystallisation, mean that both fossil and modern 
shells of this species can be used in isotope geochemical analyses to reconstruct 
the ancient palaeoenvironment (Kocsis et al. 2020). The three septa of the dorsal 
valve in the Kowalewski Collection leave no doubt as to the identification of 
the specimen under examination. The abundant fossil record known from the 
Central Paratethys (including the few occurrences in Ukraine) is listed in detail 
in the following chapter.

Occurrence within the Central Paratethys: Austria (Dreger 1889; 
Meznerics 1944; Kroh 2003; Kroh et al. 2003; Bitner & Dulai 2004); 
Bulgaria (Bitner & Motchurova-Dekova 2016); Croatia (Matyasovszky 
1880; Dulai 2025); Czech Republic (Reuss 1860; Zágoršek et al. 2012; 
Pavézková et al. 2013; Bitner et al. 2013, 2023, 2024); Germany (Bitner 
& Schneider 2009); Hungary (Meznerics 1944; Bitner & Dulai 2004; 
Dulai 2007); Poland (Krach 1950; Radwański 1969; Barczyk & Popiel-
Barczyk 1977; Jakubowski & Musiał 1979a, b; Popiel-Barczyk 1980; 
Studencki 1988; Bitner 1990; Popiel-Barczyk & Barczyk 1990; Popiel-
Barczyk 1996; Bitner 2002; Taddei Ruggiero & Bitner 2008; Dulai & 
Stachacz 2011); Romania (Boettger 1901; Zilch 1934; Meznerics 1944; 
Bărbulescu & Rado 1984; Bitner & Dulai 2004); Ukraine (Friedberg 
1921; Bitner & Bakayeva 2026; Dulai this paper).

Superfamily Kraussinoidea Dall, 1870 
Family Kraussinidae Dall, 1870 

Subfamily Megerliinae Hiller, MacKinnon & Nielsen, 2008

Genus Megerlia King, 1850 
Type species: Anomia truncata Linnaeus, 1767

Megerlia truncata (Linnaeus, 1767) 
(Figs 5, 6, 7–9)

Megerlia truncata (Linnaeus, 1767) – Bitner 1990: 145–147, text-fig. 10,  
pl. 2, figs 6–9, pl. 7, figs 3–6, pl. 8, figs 1–7 (cum syn.); Bitner & Dulai 2004: 
76, pl. 4, figs 11–15; Bitner et al. 2013: 86, figs 4H, I; Bitner & Motchurova-
Dekova 2016: 16, figs 6F–H; Bitner et al. 2024: 180–181, figs 4A–F.

Material examined (n = 3) – Shushkovitsi: dorsal valve (n = 1); Rydoml: 
ventral valve (n = 1) and articulated specimen (n =1).

Remarks: Megerlia truncata belongs to the eurybathic brachiopods; it 
is a common component of Neogene and Recent deeper-water environments  
(Logan 1979; Logan et al. 2004), but first appeared as early as the Early 
Oligocene (Bitner & Müller 2022). The earliest record of the genus  
Megerlia dates from the Middle Eocene (Dulai et al. 2021). The Central 
Paratethyan (including Ukrainian) occurrences are listed in detail in the  
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following paragraph. Megerlia species, including M. tuncata, possess a  
brachidium composed of relatively complex, thin and therefore fragile elements. 
Consequently, they are mostly found in a fragmentary, incomplete state in the 
fossil record. One of the rare exceptions is the not fully adult articulated specimen 
recovered from the Rydoml site, where, after carefully opening the two valves 
and washing out the loose sandy sediment between them, an almost completely 
intact brachidium became visible. Cardinal process inconspicuous, crural bases 
attached to inner sides of divergent inner socket ridges that merge with outer 
hinge plates. Crura short, short and thick crural processes pointed inwards. 
Thick median septum extending beyond the half-length of valve. Loop bifurcate 
with distal extensions forming complete ring.

Occurrences within the Central Paratethys: Austria (Dreger 1889); 
Bulgaria (Kojumdgieva 1960; Bitner & Motchurova-Dekova 2016); 
Czech Republic (Reuss 1860; Bitner et al. 2013, 2024); Hungary (Meznerics 
1944; Borza 1973; Bitner & Dulai 2004); Poland (Krach 1950; Radwański 
1969; Jakubowski & Musiał 1979a; Studencki 1988; Popiel-Barczyk & 
Barczyk 1990; Bitner 1990, 2002; Popiel-Barczyk 1996; Taddei Ruggiero 
& Bitner 2008); Romania (Meznerics 1944; Bărbulescu & Rado 1984; 
Bitner & Dulai 2004); Serbia (Stevanović 1964); Slovenia (Mikuž 2011); 
Ukraine (Friedberg 1921; Bitner & Bakayeva 2026; Dulai this paper).

 
CONCLUSIONS

Although the three species (Terebratulina cf. retusa, Megathiris detruncata, and 
Megerlia truncata) found are known from the Central Paratethys, the material is 
worth presenting for three reasons. Firstly, it comprises specimens from two sites 
(Shushkovitsi and Rydoml) from which no brachiopods were known until now; 
on the other hand, they represent brachiopods from the upper Badenian sandy 
facies, which is hardly known (from the 21 localities of the Friedberg’s material, 
only one is from the sandy facies, see Bitner & Bakayeva 2026, fig. 1). Finally, 
the excellent state of preservation of a Megerlia specimen from the Rydoml site 
is a rarity amongst fossil materials, thus enabling the documentation of internal 
morphological characteristics of the dorsal valve.
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Figures 2–9. Upper Badenian brachiopods from Shushkovitsi (former Szuszkowce) and Rydoml 
localities, western Ukraine (Kowalewski collection, Museum of the Earth, Warsaw, Poland).  
2, 3 = Terebratulina cf. retusa (Linneaeus, 1758) shell fragments, Shushkovitsi, MZ VIII Bra 
1726–27; 4 = Megathiris detruncata (Gmelin, 1791), dorsal valve, internal view, Rydoml, MZ 
VIII Bra 1729. Figures 5, 6, 7–9: Megerlia truncata (Linnaeus, 1767) 5 = dorsal valve internal 
view, Shushkovitsi, MZ VIII Bra 1728; 6 = ventral valve, external view, Rydoml, MZ VIII Bra 
1724, Figures 7–9 = separated valves of articulated specimen, Rydoml, MZ VIII Bra 1725:  
7 = ventral valve, external view, 8–9 = dorsal valve, internal view and enlarged view of brachidium.  

Scale bars: 1 mm.
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

Brachiopodák a nyugat-ukrajnai középső miocén homokos fáciesből, 
egy kivételesen jó megtartású Megerlia példánnyal (Brachiopoda: 

Kraussinidae)
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Összefoglaló – A miocén Középső-Paratethys-tenger más területeihez képest Nyugat-Ukrajna 
brachiopoda faunájáról csak korlátozott adat áll rendelkezésre. Különösen kevés információnk 
van a felső badeni homokos fáciesről. A Lengyel Tudományos Akadémiához tartozó Föld 
Múzeuma (Muzeum Ziemi, Varsó) Kowalewski-gyűjteménye három fajt tartalmaz a homokos 
fácies két lelőhelyéről [Shushkovitsi (Szuszkowce) és Rydoml], ahonnan korábban még nem 
publikáltak brachiopodákat. A Terebratulina cf. retusa (Linnaeus, 1758), Megathiris detruncata 
(Gmelin, 1791) és Megerlia truncata (Linnaeus, 1767) fajok jól ismertek a Középső-Paratethys 
egyéb területeiről. A vizsgált anyagból különösen figyelemre méltó az egyik, Rydoml lelőhelyről 
származó Megerlia példány, melynek a brachidiuma tökéletes állapotban maradt fenn, ami 
ritkaságnak számít a miocén és más fosszilis anyagok esetében.
Kulcsszavak – Brachiopoda, felső badeni, Középső-Paratethys, Megathiris, Megerlia, 
Terebratulina
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ÁBRAALÁÍRÁSOK

1. ábra. A nyugat-ukrajnai középső miocén (felső badeni) üledékek elterjedését bemutató  
térkép a transzgresszió maximális szakaszában (Bitner & Bakayeva 2026, valamint 
Studencka & Dulai 2010 alapján módosítva). Jelmagyarázat: 1 – Kárpátok; 2 – agyag;  
3 – vörösalgás márga és mészkő; 4 – vörösalgás zátonymészkő; 5 – homok. A vörös betűvel jelölt 
helységnevek mutatják a vizsgált lelőhelyeket.

2–9. ábra. A Shushkovitsi (korábbi nevén Szuszkowce) és Rydoml lelőhelyekről (Ny-Ukrajna) 
származó felső badeni brachiopodák (Kowalewski-gyűjtemény, Föld Múzeuma, Varsó, 
Lengyelország). 2, 3 = Terebratulina cf. retusa (Linneaeus, 1758) héjtöredékek, Shushkovitsi,  
MZ VIII Bra 1726–27; 4 = Megathiris detruncata (Gmelin, 1791), dorzális teknő, belső nézet, 
Rydoml, MZ VIII Bra 1729. 5, 6, 7–9 ábrák: Megerlia truncata (Linnaeus, 1767), 5 = dorzális teknő 
belső nézete, Shushkovitsi, MZ VIII Bra 1728; 6 = ventrális teknő, külső nézet, Rydoml, MZ VIII 
Bra 1724; 7–9 ábrák, ugyanaz, kétteknős példány szétválasztott teknői, Rydoml, MZ VIII Bra 
1725, 7 = ventrális teknő, külső nézet, 8–9 = dorzális teknő, belső nézet és a brachidium nagyított 
képe. Méretlécek: 1 mm.


