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However, it must be emphasized that the remains of  
Siderastraea italica are quite uncommon among corals of 
the lithofacies investigated. Its presence was recorded at four 
localities, where fragments of large, massive colonies were 
found (Fig. 5A, B). Their maximum recorded size was about 
15 cm (Górka et al., 2012, fig. 12f; Górka in Wysocka et al., 
2016, fig. 7d). Unlike other recorded taxa, no imprints or trac-
es of dissolved S. italica colonies were found. The collected 
material bears the traces of bioerosion, large bivalve borings 
that may be attributed to Lithophaga sp. (see Fig. 5C).
Distribution: Siderastraea italica was found in the Bade-
nian of Central Paratethys in Austria (Reuss, 1847), Poland 
(Roniewicz and Stolarski, 1991), Romania (Rus and Popa, 
2008), and Ukraine (Dembińska-Różkowska, 1932; Dav-
idashvili, 1937). In the Mediterranean realm, this species 
was found in Turkey (Kühn, 1926) and Algeria (Chaix and 
Saint Martin, 2008); it was also present in the Miocene of 
Aquitaine (Chaix and Cahuzac, 2005).

Family Poritidae Gray, 1842
Genus Porites Link, 1807

Porites vindobonarum prima Kühn in Felix, 1927
Fig. 6

Material: Ternopil Beds (late Badenian): Demkivtsi:  
1 fragment (MWGUW ZI/81/026); Ditkivtsi: 1 large frag-
ment (MWGUW ZI/81/042); Humentsi: 1 large fragment 
(MWGUW ZI/81/008); Maksymivka: 2 fragments (MW-
GUW ZI/81/051–052); Nihyn: 1 large colony, partially 
dissolved (MWGUW ZI/81/010); Novosilka: 1 fragment 
(MWGUW ZI/81/037); Polupanivka: 1 fragment (MW-
GUW ZI/81/035); Sakhkamin: 7 fragments and natural 
imprints (MWGUW ZI/81/003, 011, 017–018); Zakupne:  
1 fragment (MWGUW ZI/81/031).

* 1927 Porites vindobonarum prima n. sp. – Kühn in 
Felix, p. 473.

Fig. 5.	 Siderastraea italica (Defrance) from the upper Badenian Ternopil Beds of western Ukraine. A. Fragment of a well-preserved, 
massive colony, top view (specimen no. MWGUW ZI/81/029a from Zakupne). B. Fragment of a large, massive colony, side view (speci-
men No. MWGUW ZI/81/002 from Maksymivka). C. Fragment of a large colony with boring and shell of Lithophaga sp. (specimen no. 
MWGUW ZI/81/004 from Humentsi, field photograph).

1932 Porites Vindobonarum prima Kühn in Felix – 
Dembińska-Różkowska, pp. 154–156, pl. 6, fig. 10.

1960 Porites vindobonarum prima Kühn in Felix – 
Kojumdgieva, p. 24, pl. 7, figs 3–4.

1991 Porites vindobonarum prima Kühn in Felix – 
Roniewicz and Stolarski, pp. 77–78, pl. 4, fig. 3.

1996 Porites vindobonarum prima Kühn in Felix – 
Stolarski, p. 632, pl. 176, fig. 3.

2006 Porites vindobonarum prima (Kühn in Felix) – 
Radwański et al., p. 94, pl. 1, fig. 1.

2008 Porites vindobonarum prima Kühn in Felix – 
Rus and Popa, p. 331, pl. 4, fig. 3.

2016 Porites vindobonarum prima Kühn in Felix – 
Górka in Wysocka et al., p. 366, fig. 8a–c.
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Two morphological forms are the most common: mas-
sive, often spheroidal colonies (Fig. 6A; Radwański et al., 
2006, pl. 1, fig. 1; Górka et al., 2012, fig. 12a; Górka in 
Wysocka et al., 2016, fig. 8a) and thin, encrusting ones.  
The latter may be as thin as a few mm and usually are over-
grown by coralline-algal thalli. With an increase in thick-
ness, these colonies may become massive. The largest mas-
sive colonies may reach 30 cm in size.

The most spectacular forms are less frequent branching, 
stick-like colonies. They were most abundant in Sakhkamin 
(Fig. 6C; Górka et al., 2012, fig. 12b; Górka in Wysocka et al., 
2016, fig. 8b). The diameter of the sticks varies from 1.5 cm  
up to 3 cm and their height may reach 20 cm. The distance 
between sticks varies from about 2 to 6 cm (Fig. 6B).

The moulds of borings, attributable to bivalves Jouanne-
tia sp. and Lithophaga sp., are relatively common in the co- 
lonies of P. vindobonarum prima (Fig. 6D; e.g., Radwański 
et al., 2006, pl. 1, fig. 2).

Fig. 6.	 Porites vindobonarum prima Kühn in Felix from the upper Badenian Ternopil Beds of western Ukraine. A. Spheroidal colony, 
partially neomorphised, internal part completely dissolved (specimen no. MWGUW ZI/81/010 from Nihyn). B. Natural imprint of a 
branching “organ pipe” colony, side view (specimen no. MWGUW ZI/81/018 from Sakhkamin). C. Large branching “organ pipe” colony,  
“x” – cross-sections, “l” – longitudinal sections (field photograph from Sakhkamin). D. Partially neomorphised massive colony with nu-
merous borings of bivalves, mainly Lithophaga sp. (field photograph from Zakupne).

Description: Colony form differs from lamellar/encrusting 
to massive; there are also branching forms. Corallites of 
small diameter (1.0–1.5 mm) are divided by thin polygo-
nal walls. Septa are visible, but owing to the high degree of  
diagenesis (dissolution and/or neomorphism), the details 
of them are usually indistinct.
Remarks: Recorded specimens of Porites vindobonarum 
prima are similar to specimens described from the present- 
-day Ukraine by Dembińska-Różkowska (1932) and from 
Poland by Roniewicz and Stolarski (1991) and Stolarski 
(1996). This species is quite common in the Ternopil Beds; 
its frequency is similar to that of Tarbellastraea reussiana. 
Also, as in the latter species, colonies of P. vindobonarum 
prima appear in a variety of shapes and sizes. Colonies are 
either neomorphised and/or dissolved, so that only imprints 
of their outer surfaces are visible. In many cases, additional 
material (shell grit, lime mud) was amassed in the voids af-
ter dissolved corals.
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Distribution: Porites vindobonarum prima was found in 
the Badenian of Central Paratethys in Austria (Felix, 1927), 
Bulgaria (Kojumdgieva, 1960), Poland (Roniewicz and Sto-
larski, 1991), Romania (Rus and Popa, 2008), and Ukraine 
(Dembińska-Różkowska, 1932; Radwański et al., 2006; 
Górka et al., 2012; Górka in Wysocka et al., 2016).

PALAEOENVIRONMENT
The development of coral faunas in the Central Paratethys 

was possible, owing to the climatic optimum that appeared 
during the span of the Badenian (Itoigawa, 1989; Müller, 
1996; Böhme, 2003; see also Bosellini and Perrin, 2008). 
As a result, the distribution limits of numerous organ-
ic groups typical of warm-water-to-tropical areas shifted 
northward. Rich and diversified faunas appeared in the 
Fore-Carpathian Basin, comprising the northernmost part 
of the Central Paratethys, and numerous fossil assemblag-
es are common in both the lower Badenian and the upper 
Badenian deposits (e.g., Davidashvili, 1937; Kudrin, 1966; 
Yanakevich, 1977; Bałuk and Radwański, 1977, 1979, 
1984; Wysocka et al., 2012.). The decline in faunal diversity 
between these two stratigraphic levels marks the mid-Bad-
enian episode of a cool climate (Radwański et al., 2014). 
The re-establishment of warm-climatic conditions after this 
cooler episode is clearly marked by the development of the 
late Badenian coral fauna in western Ukraine, Moldova and 
NE Romania.

Unlike other faunistic assemblages (Davidashvili, 1937; 
Yanakevich, 1977; Radwański et al., 2006, 2014), the late 
Badenian coral fauna has a relatively low diversity, com-
prising of only 5 genera, in which the representatives of two 
(Tarbellastraea and Porites) predominate. This is clearly  
an effect of different ecological factors that even could 
have been superimposed during the development of the cor-
als. The Medobory Hills are located at a high palaeolati-
tude, which puts the study area at the northernmost limit 
of coral distribution (see Wiedl et al., 2013). Moreover, the 
Fore-Carpathian Basin during the late Badenian was a long 
and relatively narrow bay, surrounded by large landmasses, 
including the Carpathian orogenic belt (Oszczypko, 1997; 
Popov et al., 2004; Harzhauser and Piller, 2007; Kováč 
et al., 2007; Wysocka et al., 2016), which provided a large 
input of fine terrigenous material that was deposited in cen-
tral parts of Fore-Carpathian Basin and in close proximity 
to Medobory (Fig. 1B). Suspended fine-grained material 
strongly affected the coral assemblages and changed their 
taxonomic composition. This led to the disappearance of nu-
merous taxa, but more resistant genera, such as Porites (see 
Müller, 1984; McCall et al., 1994; Esteban, 1996; Drinia  
et al., 2010), survived and dominated the coral assemblage, 
as is shown by monospecific occurrences of P. vindobonar-
um prima in particular zones of the Ternopil Beds. Such 
impoverished coral faunas, almost exclusively composed of 
these two genera (Tarbellastraea and Porites) and only local-
ly accompanied by another taxa, are common in the Badeni-
an of the Paratethys (Müller, 1984; Friebe, 1991,1993; Riegl 
and Piller, 2000; Górka, 2002; Saint Martin et al., 2007; 
Perrin and Bosellini, 2012; Wiedl et al., 2013). In the Med-
iterranean realm, such assemblages developed in various 

time spans: in the Burdigalian (Early Miocene) of Corsica  
(Galloni et al., 2001) and in the Langhian (Middle Miocene) 
of Catalonia (Müller, 1993, Esteban et al., 1996). The peak 
of their occurrences in the Mediterranean was in the Tor-
tonian to Messinian (Late Miocene) at numerous localities 
within the entire Mediterranean. Their occurrences range 
from NW Africa (Saint Martin, 1996; Saint Martin and 
Cornée, 1996) through Spain (Calvet et al., 1996; Esteban 
et al., 1996; Pomar et al., 1996), the Central Mediterrane-
an (Grasso and Pedley, 1988; Bossio et al., 1996; Pedley, 
1996a,b; Bosellini et al., 2001), to Greece (Drinia et al., 
2010; Pomoni et al., 2013) and Turkey (Kühn, 1926; Hay-
ward et al., 1996). Some of the coral assemblages described 
from Miocene reefs of the Egyptian shore of the Red Sea 
and the Gulf of Suez (Purser et al., 1996; Perrin et al., 1998) 
also show significant resemblances to the coral fauna from 
the Medobory Hills.

In the Mediterranean area, there are numerous examples 
where a distinct zonation of coral shapes was recorded and 
this was attributed to variable hydrodynamic conditions 
during the growth of the coral reefs (Grasso and Pedley, 
1988; Esteban et al., 1996). Such zonation was also report-
ed from the coral fauna of the Makran Range, Iran (McCall 
et al., 1994). Surprisingly, despite of the high differentiation 
of shapes, a similar distinct zonation was not observed in 
the Ukrainian counterparts. The most probable reason was 
the relatively small thickness of coral accumulations in the 
Ternopil Beds, not allowing fully developed zonation within 
the coral concentrations.

The significant difference between the corals in the Me-
dobory Hills and their occurrences in other regions are the 
overall ecological-depositional settings. While most of the 
Miocene coral build-ups in the Paratethyan and Mediterra-
nean realms are readily distinguishable coral-carpets (e.g.,  
Riegl and Piller, 2000), fringing reefs or patch-reefs  
(e.g., Grasso and Pedley, 1988), the situation in the Me-
dobory Hills is different. The Ternopil Beds lack coral- 
-dominated biostromes and/or bioherms; corals are subor-
dinate to the main rock-building organisms, i.e. coralline 
algae. Another striking difference between the coral oc-
currences in the Medobory Hills and those of other areas 
is well marked by the lithology of accompanying deposits.  
The vast majority of reefs in the Paratethys and Mediter-
ranean developed within clastic (organodetrital, bioclas-
tic, and/or siliciclastic) successions of various thicknesses 
(e.g., Grasso and Pedley, 1988; Friebe, 1991, 1993; Hay-
ward et al., 1996). In contrast, the rock-forming corals of 
the Ternopil Beds occur in a large system of coralgal bi-
oherms, forming a fossil barrier reef with a total length 
approaching 300 km (Górka et al., 2012), i.e., within huge 
carbonate organogenic build-ups, rather than in environ-
ments dominated by clastic sedimentation.

CONCLUSIONS
The coral assemblage from the late Badenian coralgal 

reefs of western Ukraine was dominated by two species 
(Tarbellastraea reussiana and Porites vindobonarum pri-
ma) and included four scarce taxa (Favia friedbergi, Favia 
corollaris, Heliastrea defrancei, Siderastraea italica). This 
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composition of zooxanthellate corals was very common 
in the Miocene in different types of coral build-up from  
the Paratethyan and Mediterranean realms.

The low taxonomic diversity of the corals reflects their 
development in conditions of ecological stress, either cli-
matic (near the northern limit of coral distribution) or sed-
imentary (from the input of terrigenous material) in origin. 
However, the exact cause of such impoverishment in spe-
cies is not evident and it is certainly more complex. Reports 
on other groups of organisms, such as bivalves (Studencka 
and Jasionowski, 2011), echinoids (Radwański et al., 2014), 
and decapods (Górka et al., 2012) confirm their high taxo-
nomic diversity. This incongruity surely needs further stud-
ies. Such studies and more fieldwork also should help to 
reveal more details about representatives of the genus Favia 
in the Ternopil Beds.

The late Badenian corals in the Medobory Hills originat-
ed in a carbonate sedimentary environment, dominated by 
large coralgal bioherms and thus differing distinctly from 
the clastic environments in the Paratethys and Mediter-
ranean realms, where build-ups of zooxanthellate corals 
developed.
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