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Fig. 5.

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 (Gorka et al., 2012, fig. 12f; Gorka 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 (Dembinska-Rézkowska, 1932; Dav-
idashvili, 1937). In the Mediterranean realm, this species
was found in Turkey (Kiihn, 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 Kiihn in Felix, 1927
Fig. 6

* 1927  Porites vindobonarum prima n. sp. — Kiihn in

Felix, p. 473.

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 Z1/81/002 from Maksymivka). C. Fragment of a large colony with boring and shell of Lithophaga sp. (specimen no.
MWGUW Z1/81/004 from Humentsi, field photograph).

1932 Porites Vindobonarum prima Kihn in Felix —
Dembinska-Rdozkowska, pp. 154—156, pl. 6, fig. 10.

1960 Porites vindobonarum prima Kithn in Felix —
Kojumdgieva, p. 24, pl. 7, figs 3-4.

1991  Porites vindobonarum prima Kithn in Felix —
Roniewicz and Stolarski, pp. 77-78, pl. 4, fig. 3.

1996 Porites vindobonarum prima Kihn in Felix —
Stolarski, p. 632, pl. 176, fig. 3.

2006 Porites vindobonarum prima (Kihn in Felix) —
Radwanski et al., p. 94, pl. 1, fig. 1.

2008 Porites vindobonarum prima Kiihn in Felix —

Rus and Popa, p. 331, pl. 4, fig. 3.

2016 Porites vindobonarum prima Kihn in Felix —
Gorka in Wysocka et al., p. 366, fig. 8a—c.

Material: Ternopil Beds (late Badenian): Demkivtsi:
1 fragment MWGUW Z1/81/026); 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 ZI1/81/010); Novosilka: 1 fragment
(MWGUW Z1/81/037); Polupanivka: 1 fragment (MW-
GUW ZI1/81/035); Sakhkamin: 7 fragments and natural
imprints (MWGUW Z1/81/003, 011, 017-018); Zakupne:
1 fragment MWGUW ZI/81/031).
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Fig. 6.
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 Z1/81/018 from Sakhkamin). C. Large branching “organ pipe” colony,

X" — cross-sections, “1” — 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 Dembinska-Rozkowska (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.

Porites vindobonarum prima Kiihn in Felix from the upper Badenian Ternopil Beds of western Ukraine. A. Spheroidal colony,

Two morphological forms are the most common: mas-
sive, often spheroidal colonies (Fig. 6A; Radwanski et al.,
20006, pl. 1, fig. 1; Gorka et al., 2012, fig. 12a; Gorka 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; Gorkaetal.,2012,fig. 12b; Gorka 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., Radwanski
etal., 20006, pl. 1, fig. 2).
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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
(Dembinska-Rézkowska, 1932; Radwanski et al., 2006;
Gorka et al., 2012; Gorka 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; Miiller,
1996; Bohme, 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; Batuk and Radwanski, 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 (Radwanski 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; Radwanski 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; Kovac
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 Porifes (see
Miiller, 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 (Miiller, 1984; Friebe, 1991,1993; Riegl
and Piller, 2000; Goérka, 2002; Saint Martin et al., 2007,
Perrin and Bosellini, 2012; Wiedl et al., 2013). In the Med-
iterranean realm, such assemblages developed in various
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time spans: in the Burdigalian (Early Miocene) of Corsica
(Galloni et al.,2001) and in the Langhian (Middle Miocene)
of Catalonia (Miiller, 1993, Esteban ef 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 ef al., 1996; Pedley,
1996a,b; Bosellini et al., 2001), to Greece (Drinia et al.,
2010; Pomoni et al., 2013) and Turkey (Kiihn, 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 ef 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 (Gorka 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 (Radwanski et al., 2014),
and decapods (Gorka 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.

Acknowledgements

I wish to thank the late Andrzej Radwanski and Anna Wysocka
(both in the Faculty of Geology, University of Warsaw) for their
interest and support in collecting fossil material in Ukraine. I also
want to thank all my friends and colleagues, with whom I spent
time during the fieldwork in Ukraine. Thus, very sincere thanks
are offered to Marek Jasionowski and Tadeusz M. Peryt (both Geo-
logical Survey of Poland, Warsaw), Andriy V. Poberezhskyy and
Oksana O. Stupka (both Institute of Geology and Geochemistry of
Combustible Minerals, National Academy of Sciences of Ukraine,
Lviv), Barbara Studencka (Museum of the Earth, Polish Academy
of Sciences, Warsaw), Danuta Peryt (Institute of Paleobiology, Pol-
ish Academy of Sciences, Warsaw). Special thanks are expressed
to Grzegorz Sujka, who kindly made available his collection of
corals from Staryi Zbarazh, and to Olexander Stalennuy (Terno-
pil), who provided access to his collection of corals from Mak-
symivka. All of the helpful remarks of Ann F. Budd (Department
of Earth and Environmental Sciences, University of lowa, lowa
City), Tadeusz M. Peryt (Polish Geological Institute, Warsaw) and
of an anonymous reviewer, who kindly commented on the manu-
script, are deeply appreciated. The fieldwork was supported in part
by Grant N 307 113635 of 2008-2011.

REFERENCES

Alloiteau, J., 1952. Embranchement des coelentérés. In: Pivet-
eau, J. (ed.), Traité de paléontologie. Masson & Cie, Paris,
pp. 376-684.

Andreyeva-Grigorovich, A. S., Kulchytsky, Y. O., Gruzman,
A. D., Lozynyak, P. Y., Petrashkevich, M. Y., Portnyagina,
L. O, Ivanina, A. V., Smirnov, S. E., Trofimovich, N. A., Sav-
itskaya, N. A. & Shvareva, N. J., 1997. Regional stratigraphic
scheme of Neogene formations of the Central Paratethys in
the Ukraine. Geologica Carpathica, 48: 123-136.

Batuk, W. & Radwanski, A., 1977. Organic communities and
facies development of the Korytnica Basin (Middle Miocene;

253

Holy Cross Mountains, Central Poland). Acta Geologica
Polonica, 27: 85-123.

Batuk, W. & Radwanski, A., 1979. Additional data on the organic
communities and facies development of the Korytnica basin
(Middle Miocene; Holy Cross Mountains, Central Poland).
Acta Geologica Polonica, 29: 225-238.

Batuk, W. & Radwanski, A., 1984. New data on the Korytnica
Basin, its organic communities and ecological relationships
between species (Middle Miocene; Holy Cross Mountains,
Central Poland). Acta Geologica Polonica, 34: 179—194.

Barbot de Marny, N. P., 1867. Otchet o poezdke v Galitsiyu, Volyn’
i Podoliyu v 1865 g. Yubileyniy Shornik Sankt-Petersburgsko-
go Mineralnogo Obshchestva, 150 pp. [In Russian.]

Blainville, H. M., de, 1830. Zoophytes. Dictionnaire des sciences
naturelles, 60: 297-364.

Bosellini, F. & Perrin, C., 2008. Estimating Mediterranean Oligo-
cene—Miocene sea-surface temperatures: An approach based
on coral taxonomic richness. Palaeogeography, Palaeoclima-
tology, Palaeoecology, 258: 71-88.

Bosellini, F., Russo, A. & Vescogni, A., 2001. Messinian
reef-building assemblages of the Salento Peninsula (south-
ern Italy): palacobathymetric and palacoclimatic signifi-
cance. Palaeogeography, Palacoclimatology, Palaeoecolo-
gy, 175: 7-26.

Bossio, A., Esteban, M., Mazzanti, R., Mazzei, R. and Salva-
torini, G., 1996. Rosignano reef complex (Messinian), Livor-
nesi mountains, Tuscany, Central Italy. In: Franseen, E. K.,
Esteban, M., Ward, W. C. & Rouchy, J.-M. (eds), Models
for carbonate stratigraphy from Miocene reef complexes
of Mediterranean regions. SEPM Concepts in Sedimentology
and Paleontology, 5: 277-293.

Bourne, G. C., 1900. The Anthozoa. In: Lankester, E. R. (ed.),
A Treatise on Zoology. Part Il. The Porifera and Coelentera-
ta. Adam & Charles Black, London, pp. 1-84.

Bohme, M., 2003. The Miocene Climatic Optimum: evidence from
ectothermic vertebrates of Central Europe. Palaeogeography,
Palaeoclimatology, Palaeoecology, 195: 389-401.

Budd, A. F.,, Bosellini, F. R. & Stemann, T. A., 1996. Systematics
of the Oligocene to Miocene reef coral Tarbellastraea in the
northern Mediterranean. Palaeontology, 39: 515-560.

Budd, A. F., Fukami, H., Smith, N. D. & Knowlton, N., 2012.
Taxonomic classification of the reef coral family Mussidae
(Cnidaria: Anthozoa: Scleractinia). Zoological Journal of
the Linnean Society, 166: 465-529.

Cahuzac, B. & Chaix, C., 1993. Les faunes de coraux (Anthozoaires
Scléractiniaires) de la facade atlantique francaise au Chattien
et au Miocéne. In: Proceedings of the Ist R.C.A.N.S. Con-
gress, Lisboa, October 1992. Ciéncias da Terra (UNL), 12:
57-69.

Calvet, F., Zammareiio, I. & Vellés, D., 1996. Late Miocene reefs of
the Alicante-Elche Basin, southeast Spain. In: Franseen, E. K.,
Esteban, M., Ward, W. C. & Rouchy, J.-M. (eds), Models
for carbonate stratigraphy from Miocene reef complexes
of Mediterranean regions. SEPM Concepts in Sedimentology
and Paleontology, 5: 177-190.

Chaix, C. & Cahuzac, B., 2005. Les faunes de Scléractiniaires
dans les faluns du Miocéne moyen d’Atlantique-Est (bassins
de la Loire et d’Aquitaine): paléobiogéographie et évolution
climatique. The faunas of Scleractinian corals in the faluns
of the Eastern Atlantic Middle Miocene (Loire and Aquitaine



254

Basins): paleobiogeography and climatic evolution. Annales
de Paléontologie, 91: 33-72.

Chaix, C. & Saint Martin, J.-P., 2008. Les faunes de scléractin-
iaires hermatypiques dans les plates-formes carbonatées
méditerranéennes au Mioceéne supérieur. Geodiversitas, 30:
181-209.

Chevalier, J.-P., 1961. Recherches sur les madréporaires et les for-
mations récifales miocénes de la Méditerranée occidentale.
Mémoires de la Société géologique de France, Nouvelle série,
93: 1-562.

Chevalier, J.-P., 1962. Les Madréporaires miocénes du Maroc.
Notes et mémoires du Service géologique, 173: 1-74.

Davidashvili, L. S., 1937. On the ecology of the animals of the
Middle Miocene reefs of Ukrainian SSR. Problems of Palae-
ontology, 2-3: 538-563. [In Russian, with English summary.]

Defrance, M., 1826. Polypiers. Dictionnaire des Sciences Natur-
elles, 42: 377-397.

Dembinska-Rozkowska, M., 1932. Polnische Miozéinkorallen.
Annales de la Société Géologique de Pologne, 8: 97-171.
Drinia, H., Pomoni-Papaioannou, F., Tsaparas, N. & Antonarak-
ou, A., 2010. Miocene scleractinian corals of Gavdos island,
southern Greece: implications for tectonic control and sea-lev-
el changes. Bulletin of the Geological Society of Greece, 43:

620-626.

Erosejeff, M., 1867. Barbot de Marny. Ergebnisse einer Rei-
se durch Galizien, Volhynien und Podolien im Jahre 1865.
Verhandlungen der Kaiserlich-Koniglichen Geologischen
Reichsanstalt, 8: 174-175.

Esteban, M., 1996. An Overview of Miocene reefs from Medi-
terranean areas: general trends and facies models. In: Fran-
seen, E. K., Esteban, M., Ward, W. C. & Rouchy, J.-M. (eds),
Models for carbonate stratigraphy from Miocene reef com-
plexes of Mediterranean regions. SEPM Concepts in Sedi-
mentology and Paleontology, 5: 3-53.

Esteban, M., Braga, J. C., Martin, J. & de Santisteban, C., 1996.
Western Mediterranean reef complexes. In: Franseen, E. K.,
Esteban, M., Ward, W. C. & Rouchy, J.-M. (eds), Models for
carbonate stratigraphy from Miocene reef complexes of Med-
iterranean regions. SEPM Concepts in Sedimentology and
Paleontology, 5: 55-72.

Felix, J., 1927. Anthozoa miocaenica. Fossilium Catalogus I,
Animalia. Pars, 35: 295-488.

Friebe, J. G., 1991. Carbonate sedimentation within a siliciclas-
tic environment: the Leithakalk of the Weissenegg Formation
(Middle Miocene; Styrian Basin, Austria). Zentralblatt fiir
Geologie und Paldontologie, 11: 1671-1687.

Friebe, J. G., 1993. Sequence stratigraphy in a mixed carbonate-si-
liciclastic depositional system (Middle Miocene; Styrian
Basin, Austria). Geologische Rundschau, 82: 281-294.

Galloni, F., Cornee, J.-J., Rebelle, M. & Ferrandini, M., 2001.
Sedimentary anatomies of early Miocene coral reefs in
South Corsica (France) and South Sardinia (Italy). Géologie
Méditerranéenne, 28: 73-77.

Gorka, M., 2002. The lower Badenian (Middle Miocene) coral
patch reef at Grobie (southern slopes of the Holy Cross Moun-
tains, Central Poland), its origin, development and demise.
Acta Geologica Polonica, 53: 521-534.

Gorka, M., Studencka, B., Jasionowski, M., Hara, U., Wysocka, A

& Poberezhskyy, A., 2012. The Medobory Hills (Ukraine):
Middle Miocene reef systems in the Paratethys, their biologi-

MARCIN GORKA

cal diversity and lithofacies. Biuletyn Panstwowego Instytutu
Geologicznego, 449: 147-174.

Grasso, M. & Pedley, H. M. 1988. The sedimentology and de-
velopment of Terravecchia Formation carbonates (Upper
Miocene) of North Central Sicily: Possible eustatic influence
on facies development. Sedimentary Geology, 57: 131-149.

Gray, J. E., 1842. Northern Zoological Gallery. Room II, III,
Radiated animals. Synopsis of the Contents of the British
Museum, 44: 128—135.

Gregory, J. W., 1900. The Jurassic fauna of Cutch: The corals.
Memoirs of the Geological Survey of India. Palaeontologia
Indica, Series IX, 2: 1-195.

Harzhauser, M. & Piller, W. E., 2007. Benchmark data of a chang-
ing sea — palaecogeography, palacobiogeography and events in
the Central Paratethys during the Miocene. Palaeogeography,
Palaeoclimatology, Palaeoecology, 253: 8-31.

Hayward, A. B., Robertson, A. H. F. & Scoffin, T. P., 1996.
Miocene patch reefs from a Mediterranean terrigenous set-
ting in Southwest Turkey. In: Franseen, E. K., Esteban,
M., Ward, W. C. & Rouchy, J.-M. (eds), Models for carbonate
stratigraphy from Miocene reef complexes of Mediterranean
regions. SEPM Concepts in Sedimentology and Paleontology,
5:317-332.

Huang, D., Benzoni, F., Fukami, H., Knowlton, N., Smith, N. D.
& Budd, A. F., 2014. Taxonomic classification of the reef
coral families Merulinidae, Montastraeidae, and Diploastraei-
dae (Cnidaria: Anthozoa: Scleractinia). Zoological Journal
of the Linnean Society, 171: 277-355.

Huang, D., Arrigoni, R., Benzoni, F., Fukami, H., Knowlton, N.,
Smith, N. D., Stolarski, J., Chou, L. M. & Budd, A. F., 2016.
Taxonomic classification of the reef coral family Lobophyl-
liidae (Cnidaria: Anthozoa: Scleractinia). Zoological Journal
of the Linnean Society, 178: 436-481.

Itoigawa, J., 1989. Tropical spike in Early Middle Miocene
(ca. 16 Ma) of southwest Japan. In: Gengwu, L., Tsuchi, R.
& Qibin, L. (eds), Proceedings of International Symposium
on Pacific Neogene Continental and Marine Events. Nanjing
University Press, Nanjing, pp. 19-26.

Jasionowski, M., Gorka, M., Studencka, B. & Poberezhskyy, A.,
2005. Upper Badenian (Middle Miocene) coralline algal reefs
of the Medobory Hills (Paratethys, West Ukraine): prelimi-
nary results of palacontological and sedimentological inves-
tigations. In: Harzhauser, M. & Zuschin, M. (eds), 12" Con-
gress R.C.M.N.S. Patterns and Processes in the Neogene of
the Mediterranean Region. Naturhistorisches Museum Wien,
Vienna, pp. 113—-115.

Jasionowski, M., Gorka, M., Studencka, B. & Poberezhskyy, A.,
2006. Miocen Miodoborow (Podole, zachodnia Ukraina).
Wprowadzenie. In: Wysocka, A. & Jasionowski, M. (eds),
Przebieg i zmiennos¢ sedymentacji w basenach przedgor-
skich. Il Polska Konferencja Sedymentologiczna POKOS?2.
Przewodnik sesji terenowych, streszczenia referatow
i posterow. A.D.O., Grodzisk Mazowiecki, pp. 53-65.
[In Polish.]

Kojumdgieva, E., 1960. Le Tortonien du type viennois. In:
Kojumdgieva, E. & Strachimirov, B. (eds.), Les fossilles de
Bulgarie; VII, Tortonien. Academie Bulgare Des Sciences,
Sofia, pp. 7-246. [In Bulgarian, with French summary.]

Kopek, G., 1952. Les coralliaires miocénes de la Yougoslavie.
Geologicky sbornik Slovenskej akadémie vied a umeni, 3:



LATE BADENIAN ZOOXANTHELLATE CORALS OF THE MEDOBORY HILLS

69-87. [In Slovakian with French, Hungarian and Russian
summaries. |

Kopek, G., 1954. Les coralliaires miocénes de la Hongrie septen-
trionale. A Magyar Allami Féldtani Intézet évkinyve, 42:
3-63. [In Hungarian with French, Hungarian and Russian
summaries. |

Korolyuk, I. K., 1952. Podolskiye toltry i uslovia ikh obrazovanya.
Trudy Instituta Geologichnykh Nauk Akademii Nauk SSSR,
56: 1-136. [In Russian.]

Kovac¢, M., Andreyeva-Grigorovich, A., Bajraktarevi¢, Z., Brzobo-
haty, R., Filipescu, S., Fodor, L., Harzhauser, M., Nagyma-
rosy, A., Oszczypko, N., Paveli¢, D., Rogl, F., Safti¢, B,
Sliva, L’. & Studencka, B., 2007. Badenian evolution of
the Central Paratethys Sea: paleogeography, climate and eus-
tatic sea level changes. Geologica Carpathica, 58: 479-606.

Kudrin, L., 1966. Stratigrafiya, fatsii i ekologicheskiy analiz fauny
paleogenovykh i neogenovych otlozheniy Predkarpatiya.
Lvov University Press, Lvov, 174 pp. [In Russian.]

Kiihn, O., 1926. Korallen des Miozéns von Cilicien. Jahrbuch der
Geologischen Bundesanstalt, 76: 65-80.

Kiihn, O., 1963. Korallensteinkerne im Osterreichischen Miozén.
Annalen des Naturhistorischen Museums in Wien, 66:
101-112.

Link, H. F., 1807. Beschreibung der Naturalien-Sammlung der
Universitdt zu Rostock, 1V. Adler, Rostock, 30 pp.

McCall, J., Rosen, B. & Darrell, J., 1994. Carbonate deposition in
accretionary prism settings: Early Miocene coral limestones
and corals of the Makran Mountain Range in southern Iran.
Facies, 31: 141-178.

Michalski, A., 1895. Sur la nature géologique de la chaine
de collines de Podolie, nomées Toltry. Bulletins du Comité
Géologique, St. Pétersbourg, 14: 115—193. [In Russian, with
French summary.]

Milne-Edwards, H. & Haime, J., 1850 [for 1849]. Recherch-
es sur les polypiers. Quatrieme mémoire. Monographie des
Astréides (I). (Suite.) Quatriéme section. Astréens agglom-
érés. Astreinae aggregatae. Annales des Sciences Naturelles,
3e série, 12: 95-197.

Milne-Edwards, H., 1857. Histoire naturelle des coralliaires, ou
polypes proprement dits. Zoanthaires sclérodermés (Zoanth-
aria Sclerodermata) ou madréporaires. Roret, Paris, 633 pp.

Miiller, P., 1984. Decapod Crustacea of the Badenian. Geologica
Hungarica, Series Palaeontologica, 42: 1-317.

Miiller, P., 1993. Neogene decapod crustaceans from Catalonia.
Scripta Musei Geologici Seminarii Barcinonensis, 225: 1-39.

Miiller, P., 1996. Middle Miocene decapod Crustacea from south-
ern Poland. Prace Muzeum Ziemi, 43: 3—16.

Oosterbaan, A. F. F., 1990. Notes on a collection of Badenian (Mid-
dle Miocene) corals from Hungary in the National Muzeum of
Natural History at Leiden (The Netherlands). Contributions to
Tertiary and Quaternary Geology, 27: 3—15.

Ortmann, A. E., 1890. Die Morphologie des Skeletts des Steinko-
rallen in Beziehung zur Koloniebildung. Zeitschrift fiir
Wissenschaftliche Zoologie, 50: 278-316.

Oszczypko, N., 1997. The Early-Middle Miocene Carpathian pe-
ripheral foreland basin (Western Carpathians, Poland). Prze-
glgd Geologiczny, 45: 1054-1063. [In Polish, with English
summary. |

Pedley, H. M., 1996a. Miocene reef distributions and their associ-
ations in the central Mediterranean region: an overview. In:

255

Franseen, E. K., Esteban, M., Ward, W. C. & Rouchy, J.-M.
(eds), Models for carbonate stratigraphy from Miocene reef
complexes of Mediterranean regions. SEPM Concepts in Sed-
imentology and Paleontology, 5: 73-87.

Pedley, H. M., 1996b. Miocene reef facies of the Pelagian region
(Central Mediterranean). In: Franseen, E. K., Esteban, M.,
Ward, W. C. & Rouchy, J.-M. (eds), Models for carbonate
stratigraphy from Miocene reef complexes of Mediterranean
regions. SEPM Concepts in Sedimentology and Paleontology,
5:247-259.

Perrin, C. & Bosellini, F. R., 2012. Paleobiogeography of scler-
actinian reef corals: Changing patterns during the Oligocene—
—Miocene climatic transition in the Mediterranean. Earth-
Science Reviews, 111: 1-24.

Perrin, C., Plaziat, J.-C. & Rosen, B. R., 1998. Miocene coral
reefs and reef corals of the south-western Gulf of Suez and
north-western Red Sea: distribution, diversity and region-
al environmental controls. In: Purser, B. H. & Bosence,
D. W. J. (eds), Sedimentation and Tectonics of Rift Ba-
sins: Red Sea — Gulf of Aden. Chapman and Hall, London,
p. 296-319.

Pomar, L., Ward, W. C. & Green, D. G., 1996. Upper Miocene reef
complex of the Llucmajor area, Mallorca, Spain. In: Franseen,
E. K., Esteban, M., Ward, W. C. & Rouchy, J.-M. (eds), Mod-
els for carbonate stratigraphy from Miocene reef complexes
of Mediterranean regions. SEPM Concepts in Sedimentology
and Paleontology, 5: 191-225.

Pisera, A., 1996. Miocene reefs of the Paratethys: a review. In:
Franseen, E. K., Esteban, M., Ward, W. C. & Rouchy, J.-M.
(eds), Models for carbonate stratigraphy from Miocene reef
complexes of Mediterranean regions. SEPM Concepts in Sed-
imentology and Paleontology, 5: 97-104.

Pomoni, F., Drinia, H. & Tsaparas, N., 2013. Palaeoecological
and sedimentological characteristics of the Lower Tortonian
scleractinian reef corals of Gavdos Island, southern Greece.
Geobios, 46: 233-241.

Popov, S. V., Régl, F., Rozanov, A. Y., Steininger, F. F., Shcherba,
I. G. & Kovac, M., 2004. Lithological-paleogeographic maps
of Paratethys. 10 maps Late Eocene to Pliocene. Courier
Forschungsinstitut Senckenberg, 250.

Purser, B. H., Plaziat, J.-C. & Rosen, B. R., 1996. Miocene reefs
of the northwest Red Sea. In: Franseen, E. K., Esteban, M.,
Ward, W. C. & Rouchy, J.-M. (eds), Models for carbonate
stratigraphy from Miocene reef complexes of Mediterranean
regions. SEPM Concepts in Sedimentology and Paleontology,
5:347-365.

Radwanski, A., Gorka, M. & Wysocka, A., 2006. Middle Mio-
cene coralgal facies at Maksymivka near Ternopil (Ukraine):
A preliminary account. Acta Geologica Polonica, 56:
89-103.

Radwanski, A., Gorka, M. & Wysocka, A., 2014. Badenian (Mid-
dle Miocene) echinoids and starfish from western Ukraine,
and their biogeographic and stratigraphic significance. Acta
Geologica Polonica, 64: 207-247.

Radwanski, A., Wysocka, A. & Gorka, M., 2011. ‘Entobia balls’ in
the Medobory Biohermal Complex (Middle Miocene, Badeni-
an; western Ukraine). Acta Geologica Polonica, 61: 265-276.

Reuss, A. E., 1847. Die fossilen Polyparier des Wiener Ter-
tidrbeckens.  Naturwissenschaftliche
Haidinger, 2: 1-109.

Abhandlungen von



256

Reuss, A. E., 1871. Die fossilen Korallen des osterreichisch-un-
garischen Miocéns. Denkschriften der Kaiserlichen Akademie
der Wissenschaften, Mathematisch-Naturwissenschaftlichen
Klasse, 31: 197-270.

Riegl, B. & Piller, W. E., 2000. Biostromal coral facies — A Mi-
ocene example from the Leitha Limestone (Austria) and its
actualistic interpretation. Palaios, 15: 399-413.

Roniewicz, E. & Stolarski, J., 1991. Miocene Scleractinia from
the Holy Cross Mountains, Poland; Part 2 — Archaeocoeniina,
Astraeina, and Fungiina. Acta Geologica Polonica,41: 69-84.

Rus, M. & Popa, M. V., 1991. Taxonomic notes on the Badeni-
an corals from Lapugiu de Sus (Faget Basin, Romania).
Acta Palaeontologica Romaniae, 6: 325-337.

Saint Martin, J.-P. & Cornée, J.-J., 1996. The Messinian reef com-
plex of Melilla, Northeastern Rif, Morocco. In: Franseen, E. K.,
Esteban, M., Ward, W. C. & Rouchy, J.-M. (eds), Models for
carbonate stratigraphy from Miocene reef complexes of Med-
iterranean regions. SEPM Concepts in Sedimentology and
Paleontology, 5: 227-237.

Saint Martin, J.-P., Merle, D., Cornée, J.-J., Filipescu, S., Saint
Martin, S. & Bucur, I. I., 2007. Les constructions coralliennes
du Badénien (Miocéne moyen) de la bordure occidentale de
la dépression de Transylvanie (Roumanie). Comptes Rendus
Palevol, 6: 37-46.

Siemiradzki, J., 1909. Utwory miocenskie w gorach Miodobors-
kich, oraz na Wolyniu i Podolu na wschod tego pasma. Utwor
pliocenski na Podolu. Muzeum imienia Dzieduszyckich we
Lwowie, Lwow, p. 345-390. [In Polish.]

Sremac, J., Bosnjak Makovec, M., Vrsaljko, D., Karaica, B., Tri-
palo, K., Fio Firi, K., Majstorovi¢ Busi¢, A. & Marjanac, T.,
2016. Reefs and bioaccumulations in the Miocene deposits
of the North Croatian Basin — Amazing diversity yet to be
described. The Mining-Geology-Petroleum Engineering
Bulletin, 31: 19-29.

MARCIN GORKA

Stolarski, J., 1996. Anthozoa. In: Malinowska, L. & Piwocki, M.
(ed.), Budowa geologiczna Polski. Atlas skamienialosci prze-
wodnich i charakterystycznych, Neogen, 3a (2). Wydawnict-
wa Geologiczne, Warszawa, p. 627-638. [In Polish, with
English summary.]

Studencka, B. & Jasionowski, M., 2011. Bivalves from the Mid-
dle Miocene reefs of Poland and Ukraine: A new approach
to Badenian/Sarmatian boundary in the Paratethys. Acta Geo-
logica Polonica, 61: 79-114.

Teisseyre, W., 1895. O charakterze fauny kopalnej Miodoborow.
Rozprawy Wydzialu Matematyczno-Przyrodniczego Akademii
Umiejetnosci, 30: 1-11. [In Polish.]

Vaughan, T. W. & Wells, J. W., 1943. Revision of the suborders,
families, and genera of the Scleractinia. Geological Society
of America Special Papers, 44: 1-345.

Wiedl, T., Harzhauser, M., Kroh, A., Cori¢, S. & Piller, W. E.,
2013. Ecospace variability along a carbonate platform at the
northern boundary of the Miocene reef belt (Upper Langhian,
Austria). Palaeogeography, Palaeoclimatology, Palaeoecolo-
gy, 370: 232-246.

Wysocka, A., Radwanski, A. & Goérka, M., 2012. Mykolaiv Sands
in Opole Minor and beyond: Sedimentary features and bi-
otic content of Middle Miocene (Badenian) sand shoals
of Western Ukraine. Geological Quarterly, 56: 475-492.

Wysocka, A., Radwanski, A., Goérka, M., Babel, M., Radwans-
ka, U. & Ztotnik, M., 2016. The Middle Miocene of the
Fore-Carpathian Basin (Poland, Ukraine and Moldova).
Acta Geologica Polonica, 66: 321-401.

Yabe, H. & Sugiyama, T., 1941. Recent reef-building corals from
Japan and the South Sea Islands under the Japanese mandate.
IL. Science Reports of the Tohoku Imperial University, Second
Series (Geology), 2: 67-91.

Yanakevich, A. N., 1977. Srednemiotsenovye rify Moldavii.
Shtiintsa, Kishinev, 116 pp. [In Russian.]



