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ABSTRACT - In the Werlberg Member (Rupelian pro parte) of the Paisslberg Formation (Eastern Alps), an assemblage of colonial corals 
of eleven species pertaining to eleven genera and eleven families was identified: Stylocoenia carryensis, Acropora lavandulina, ?Colpophyllia 
sp., Dendrogyra intermedia, Caulastraea pseudoflabellum, Hydnophyllia costata, Pindosmilia cf. brunni, Actinacis rollei, Pavona profunda, 
Agathiphyllia gregaria, and Faksephyllia faxoensis. This is the first Oligocene coral assemblage reported from the Paisslberg Formation 
(Werlberg Member) of the Eastern Alps, consisting exclusively of colonial forms. The assemblage represents the northernmost fauna of reefal 
corals reported to date for Rupelian time. 

The Werlberg Member accumulated during marine transgression onto a truncated succession of older carbonate rocks. The corals grew 
as isolated colonies and in carpets in a protected shoreface setting punctuated by high-energy events. Coral growth forms comprise massive 
to sublamellar forms, and branched (dendroid, ramose) forms. The coral fauna is dominated by forms with medium- to large size corallites 
4 to >10 mm in diameter. The assemblage consists of stress-resistant genera widespread in the Eocene to Miocene of central and southern 
Europe, Central America, and the Caribbean Islands. On the species level, closest correspondence is with faunas of southern Europe, 
especially with those of northern Italy (Lessini Shelf). On the genus-level, greatest affinities are with the lower Oligocene faunas of northern 
Italy (Lessini Shelf). Regarding similarities to other lower Oligocene faunas, seven genera have also been reported from Jamaica, Germany 
(Reit im Winkel), and Slovenia, and five genera were found in Greece. Ten (91%) of the described Austrian coral taxa from the Paisslberg 
Formation were found elsewhere in (sub)tropical reefal and peri-reefal settings. The caryophylliine coral Faksephyllia faxoensis, however, 
stands out as the only taxon which, in addition, has been reported from deep-water environments. 

INTRODUCTION

In the Eastern Alps, Oligocene shallow neritic 
deposits are very rarely preserved. During the Rupelian, 
the northern molasse foredeep was connected with the 
Mediterranean by seaways along both the western and 
eastern end of the emergent Alpine-Carpathian arc (Popov 
et al., 2004). Along the southern slope of the Alps and 
their foreland, Rupelian coral locations are much more 
common, and range from Slovenia in the East (Nebelsick 
et al., 2000; Silvestri et al., 2011) via the Lessini Shelf 
in the center (e.g., Geister & Ungaro, 1977; Frost, 1981; 
Bosellini & Trevisani, 1992; Bosellini & Stemann, 1996) 
to Piedmont, Liguria and southern France in the West (e.g., 
Pfister, 1985; Quaranta et al., 2009; Vannucci et al., 2010). 

Scleractinian corals from the lower Oligocene 
(Rupelian) have been reported from various localities 
worldwide, most notably from reef structures in the 
Caribbean/Central America (Duncan, 1863, 1868; 
Vaughan, 1900, 1919; Frost & Langenheim, 1974; 
Frost et al., 1983; Stemann, 2004) and from localities 
throughout the Mediterranean Tethys (northern Italy: 
Catullo, 1856; d’Achiardi, 1866, 1868; Barta-Calmus, 
1973; Reuss, 1868, 1869; Angelis d’Ossat, 1894; Prever, 
1922; Pfister, 1980a, b; Frost, 1981; Bosellini, 1988; 
Bosellini & Trevisani, 1992; Fravega et al., 1994; Budd 
& Bosellini, 2016; Spain: Álvarez et al., 1993; Libya: 
Hladil et al., 1992; Slovenia: Reuss, 1864; Silvestri et al., 

2008; southern France: Chevalier, 1956, 1962; Hungary: 
Hegedüs, 1962; Greece: Marcopoulou-Diacantoni et 
al., 1996; Schuster, 2002c; Kołodziej & Marcopoulou-
Diacantoni, 2003; Turkey: Islamoglu, 2008; southern 
Germany: Reis, 1889). 

In addition, lower Oligocene scleractinian coral 
occurrences that are characterised by either reefal or 
non-reefal associations have been described from various 
localities in central, eastern, and western Europe (Germany 
[excluding southern areas]: Kühn, 1954; Glibert, 1974; 
Bulgaria: Bontscheff, 1897; Ukraine: Sokolow, 1894; 
England: Duncan, 1866); Asia (Indonesia: Santodomingo, 
2014; Iran: Reuter et al., 2009; Myanmar: Vredenburg, 
1921; United Arab Emirates: Gameil & Aly, 2001); the 
Americas (USA: Vaughan, 1900; Durham, 1942, 1943; 
Weisbord, 1973; Dockery, 1982; Peru: Wells, 1941); and 
the Pacific (Marshall Islands: Wells, 1964; New Zealand: 
Squires, 1958, 1962); Antarctica (Stolarski & Taviani, 
2001). 

With respect to lower Oligocene scleractinians, no 
reports were known from the Paisslberg Formation, 
Eastern Alps. A first documentation of Rupelian corals 
(Sanders & Baron-Szabo, 2007) was followed by a 
description of Faksephyllia faxoensis (Beck in Lyell, 
1837) identified in that assemblage (Baron-Szabo, 2016). 
The present paper, in turn, provides the first taxonomic 
description of the entire Rupelian coral fauna collected 
from the Tyrolian outcrops Wimpissinger and Entfelden.
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MATERIAL, METHODS AND ABBREVIATIONS

The Oligocene succession had been mapped in the field 
on a scale of 1:10,000 by staff of the Institute of Geology 
of the University of Innsbruck (Gruber, 1995; Ortner & 
Stingl, 2001). One of us (DS), in turn, had logged and 
sampled sections at selected locations (Fig. 1). A total 
of 80 polished slabs and 61 large thin sections provided 
documentation of lithologies. For determination of corals, 
in a total of 34 specimens, structures identified on the 
upper surface of hand specimens as well as features seen 
in 19 thin sections were used. 

The material used in this work is housed at the 
Department of Geology, University of Innsbruck, Austria 
(Institut für Geologie, Universität Innsbruck, Österreich), 
acronym ICPUIBK. 

Symbols used in the synonymies and descriptions are: 
* = first description of taxon to which the assignment of 
specimen refers; v = material was studied by author (RBS).

SETTING

The coral-bearing succession is located in the 
Northern Calcareous Alps (NCA, part of Eastern Alps), 
a belt of thrust nappes dominated by Triassic shallow-
water carbonate rocks (e.g., Brandner, 1984; Mandl, 
1999) (Fig. 1). During the early Oligocene, orogenesis 
led to surface uplift of the Alpine-Carpathian arc as a 
peninsula (e.g., Popov et al., 2004; Handy et al., 2015). 
During the Rupelian, the study area was located on the 

northern shelf of that peninsula, at ~43°N latitude (Popov 
et al., 2004). In the study area, marine transgression over 
subaerially exposed carbonate-rocky terrain resulted 
in a mixed carbonate-lithic/biogenic nearshore setting 
inhabited by the corals described herein. The thickness of 
the corresponding sedimentary succession, the Werlberg 
Member of the Paisslberg Formation (cf. Ortner & Stingl, 
2001), ranges from less than a meter to typically a few 
meters. A Rupelian age of the Werlberg Member of the 
Paisslberg Formation is indicated by the co-presence of 
Nummulites ex gr. vascus Joly & Leymerie, 1848, N. 
fichteli Michelotti, 1841 and Amphistegina (Nebelsick et 
al., 2001). Above the Werlberg Member, the neritic marls 
of the Paisslberg Formation are dated into the Rupelian 
by nannofossils and by benthic foraminifera (e.g., Löffler, 
1999; Ortner & Stingl, 2001; Scherbacher et al., 2001). 
Up-section, the Paisslberg Formation is overlain by the 
Unterangerberg Formation that was age-dated to the 
Chattian. Today, the coral-bearing Oligocene deposits 
are preserved in numerous erosional relicts each a few 
hundreds of meters to a few kilometers in lateral extent. 
The transgressive surface along the base of the Werlberg 
Member is deeply and densely macrobored and colonised 
by encrusters (e.g., serpulids), to a degree that renders 
it difficult even in thin section to identify the boundary 
between Triassic rocks and the overlying Oligocene 
limestones. In addition, lithoclasts up to boulder-size 
within the transgressive succession are similarly deeply 
bored and may show complex encrustations. Branched 
corals, in turn, typically are coarsely fragmented and 
toppled. The corals grew as isolated colonies and in 

Fig. 1 - a) Location of study area. b) Close-up of Fig. 1a. The two quarries from which the material was collected are in the box. Coordinates 
of quarry Wimpissinger: 47.467235/12.014900; coordinates of quarry Entfelden: 47.674201/12.492871; coordinates in WGS 1984 decimal 
notation. NCA = Northern Calcareous Alps. c) Aerial view of study area outlined by box in Fig. 1b (Location 1: Wimpissinger; Location 2: 
Entfelden).
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open carpets. Coral growth forms comprise massive-
hemispherical to sublamellar-encrusting forms, and 
branched (dendroid, phaceloid, fasciculate, ?subreproid, 
ramose) forms (Tab. 1). No coral fabric was observed 
that would suggest a biohermal development. Together, 
the evidence suggests that the corals thrived in a rocky 
to pebbly shoreface environment of overall low energy, 
and devoid of siliciclastic input, but that was punctuated 
by episodic high-energy events (Baron-Szabo & Sanders, 
2018). 

CORAL FAUNA

Diversity
The Werlberg coral fauna consists of 11 species 

belonging to 11 genera living in a rocky to pebbly shoreface 
environment of overall low energy that was subjected to 

episodic high-energy events. Similar environments have 
been described from various time periods. In the present 
Florida Bay, depending on location, coral assemblages 
consist of up to five colonial taxa (Porites, Siderastrea, 
Cladocora, Solenastrea), and the mobile form Manicina 
areolata (Linnaeus, 1758) (Ginsburg, 1972), each of a high 
resilience to ecostress (cf. Sanders & Baron-Szabo, 2005). 
In tidal channels between the Florida Bay and the shelf, 
coral assemblages consist of eight species pertaining to 
four genera (Abbott, 1975). In Puerto Rico, in Oligocene 
shelf reefs (thickets, small patch reefs) considered as 
“sediment-stressed” by Frost et al. (1983, p. 13-15), 
seven species belonging to five colonial coral genera are 
present. In the Rupelian of the Lessini Shelf, “pioneer” 
coral assemblages in areas of substantial terrigenous input 
consist of nine to eleven genera (two of 11 genera are of 
questionable affiliation; no species determined) (Frost, 
1981). Similarly, within the Castelgomberto Formation 

Austrian species Polyp integration, 
polypar size* Colony shape

Austrian 
occurrences Stratigraphic ranges

Geographic 
distribution in the 
lower Oligocene

Distribution outside 
the lower Oligocene

WIM EN

Acropora lavandulina 
(Michelin, 1842) plocoid, small columnar, 

ramose X X Eocene-middle 
Miocene

Austria, Bulgaria, 
France, Indonesia

Eocene of Italy, middle 
Eocene of France, 

lower Miocene of Egypt, 
France, and Portugal, 
lower-middle Miocene 

of Italy 

Actinacis rollei 
Reuss, 1864 plocoid, small

multicolumnar, 
submassive, 

lamellar
X X upper Eocene-upper 

Oligocene
Austria, Germany, 

Italy, Slovenia

upper Eocene of 
Hungary and Italy, 

upper Oligocene of Iran 
and Libya

Agathiphyllia gregaria 
(Catullo, 1852)

plocoid, medium 
to large

massive, small 
hemispherical X upper Eocene-lower 

Miocene

Austria, Bulgaria, 
Germany, Greece, 

Hungary, Italy, 
Libya, Slovenia

upper Eocene and 
lower Miocene of Italy 

Caulastraea 
pseudoflabellum 
(Catullo, 1852)

phaceloid-
subflabellate, 

medium to large
branching X Eocene- lower 

Oligocene

Austria, Germany, 
Bulgaria, Hungary, 

Italy

Eocene of Italy and 
Spain, middle Eocene 

of Slovenia, upper 
Eocene of Germany 

and Hungary

?Colpophyllia sp. meandroid, 
medium to large massive X lower Oligocene Austria -------

Dendrogyra intermedia 
Michelotti, in Sismonda, 
1871

meandroid, small 
to medium massive X lower Oligocene Austria, Italy -------

Faksephyllia faxoensis 
(Beck in Lyell, 1837)

phaceloid, 
subdendroid, 

fasciculate, small 
to medium

arborescent, 
bushy X Paleocene-Oligocene Austria, Germany, 

?Hungary, Italy

Paleocene of Austria, 
Azerbaijan, Denmark, 
and Sweden, ?Eocene 
of Bosnia-Herzegovina 

Hydnophyllia costata 
(Catullo, 1856)

meandroid-
subthamnasterioid, 

medium to large
massive X Oligocene Austria, Italy upper Oligocene of Italy

Pindosmilia cf. brunni 
Chevalier in Brunn et 
al., 1955

subdendroid 
(-?subreproid), 

large
branching X Oligocene Austria, Greece possibly upper 

Oligocene of Greece

Pavona profunda 
Reuss, 1868

thamnasterioid-
submeandroid, 

large
submassive X Oligocene Austria, Italy upper Oligocene of 

France

Stylocoenia carryensis 
Chevalier, 1962 cerioid, small massive, 

encrusting X lower Oligocene-lower 
Miocene Austria lower Miocene of 

France

Tab. 1 - Coral species identified in quarries Wimpissinger (WIM) and Entfelden (EN), characteristics of their skeletal elements, and their 
stratigraphic and geographic ranges; *(corallite size: small = 2 mm or less; medium = >2 to 10 mm; large = >10 mm).
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(Rupelian) of the Lessini Shelf, Bosellini & Trevisani 
(1992) determined a total of 11 genera (species not 
determined for each genus) of colonial corals. Thus, in 
view of the shoreface environment inhabited (Sanders & 
Baron-Szabo, 2018), which represents a comparable high-
stress ecosystem to scleractinian corals, the 11/11 genera/
species composition of the Werlberg coral fauna ranges 
near the documented high-diversity end of nearshore 
assemblages. 

Morphology
The fauna consists of exclusively colonial forms of 

three general categories of polyp integration, none of 
which is dominant: cerioid to plocoid forms (four species), 
meandroid to thamnasterioid forms (four species), and 
branching forms (three species) (Tab. 1). With regard to 
polypar size, the fauna is distinctly dominated by forms 
with medium to large corallites (4 to >10 mm in diameter), 
including the meandroid-thamnasterioid and the branching 
groups as well as the plocoid Agathiphyllia gregaria 
(Catullo, 1852) (73%). In contrast, only corals of the 
plocoid-cerioid group (with the exception of Agathiphyllia 
gregaria), are characterised by small corallites (~2 mm 
in diameter) (27%). Coral growth forms are comprised 
of massive to sublamellar morphotypes, and branched 
(dendroid, ramose) forms (Tab. 1). With regard to the 
latter growth forms, comparisons of coral assemblages 
before and after heavy, prolonged stress from saltation 
and turbidity indicates that the assemblage became 
dominated by both massive meandroid forms (Dodge & 
Vaisnys, 1977) and by ramose-branched forms Madracis 
and Oculina (Dryer & Logan, 1978). In environments 
of intermittently rapid sedimentation mobile meandroid 
corals (Manicina, Trachiphyllia) are also common (Gill 
& Coates, 1977). Recent Acropora shows vertical growth 
rates of up to about 10 cm/yr, thus preventing choking by 
sediment, and is able to disperse by fragmentation. The 
(sub)meandroid corals with polypars of medium to large 
size (Pavona, Dendrogyra, Colpophyllia) probably were 
similar to the extant Diploria which is an efficient sediment 
rejecter able to thrive very shallow subtidal habitats. The 
branched types with small to medium (Faksephyllia) and 
medium to large polypars (Caulastraea), respectively, closely 
correspond to recent Cladocora and similar forms (Baron-
Szabo, 2016, tab. 2), i.e., rapidly-growing pioneer corals 
colonising new substrata (Barnes & Hughes, 1988). The 
subdendroid Pindosmilia with closely adjacent, medium to 
large polypars corresponds to recent genera such as Astroides, 
Balanopsammia, and Dichopsammia, which typically thrive in 
waters less than 30 m in depth (Cairns, 2001; Baron-Szabo & 
Cairns, 2019). Finally, with its very “plastic” skeleton and 
high tolerance to sediment input, the extinct Actinacis was 
among the most ecoresilient corals ever (cf. Sanders & 
Baron-Szabo, 2005). From that it can be concluded that the 
determined coral genera were forms resilient to ecostress.

Stratigraphic and paleobiogeographic distribution
The colonial coral assemblage described herein is the 

first one from the Paisslberg Formation, which belongs to 
the northern shelf of the emerging Alpine-Carpathian arc. 
The assemblage represents the northernmost coral fauna 
reported to date for Rupelian time (cf. Perrin & Bosellini, 
2012, fig. 7). As mentioned, the location corresponds 

to a paleolatitude of ~43°N. Today, the northernmost 
assemblage of colonial corals thrives at 34°N (Tateyama, 
Japan) (Veron, 1992); this non-reefal assemblage, as 
well as coral reefs growing to > 30°N, are sustained by 
northward flow of warm oceanic surface waters in the 
Kuroshio western boundary current (Veron & Michin, 
1992; Ikeda et al., 2006). This indicates that, although the 
Rupelian is characterised by global cooling relative to the 
late Eocene, colonial corals still could range to distinctly 
higher northern latitudes than today. 

All of the Austrian species had their first appearance 
in the Paleogene (Tab. 1). Five of the 11 taxa (= 45%) had 
their first appearance before the Oligocene (Paleocene or 
Eocene); six taxa (= 55%) are new in the lower Oligocene 
(Tab. 1). The majority of the species (eight taxa = 73%) 
did not cross the Paleogene-Neogene boundary. Only three 
species (27%) had their last occurrence in the Miocene, 
two of which first appeared during pre-Oligocene time 
periods (the plocoid species Acropora lavandulina 
[Michelin, 1842] and Agathiphyllia gregaria), and the 
third, the cerioid taxon Stylocoenia carryensis Chevalier, 
1962, which had its first appearance in the lower 
Oligocene. None of the Austrian species are known from 
strata younger than the Miocene.

With respect to their geographic distribution in the 
Oligocene, the Austrian taxa belong to species that are 
subcosmopolitan (Acropora lavandulina), geographically 
restricted to the Mediterranean Tethys (eight species = 
73%), or endemic and restricted to the Austrian localities 
described in the current paper (two species = 18%), 
(= the meandroid ?Colpophyllia sp., reported from 
quarry Wimpissinger, and the single one cerioid taxon 
Stylocoenia carryensis, found at quarry Entfelden) (Tab. 
1). Closest correspondence is with faunas of southern 
Europe, especially with the ones of northern Italy (Lessini 
Shelf; eight species = 73%) (Tab. 1). The species of 
the Paisslberg Formation with the largest geographic 
distributions in the Oligocene all belong to plocoid 
species Acropora lavandulina, Actinacis rollei Reuss, 
1864, and Agathiphyllia gregaria (three species = 27%), 
followed by the branching Faksephyllia faxoensis and 
Caulastraea pseudoflabellum (Catullo, 1852) (two species 
= 18%). Four species (36%) are known only from one 
additional lower Oligocene southern European locality: 
the branching species Pindosmilia cf. brunni Chevalier 
in Brunn et al., 1955, and the (sub-)thamnasterioid to 
meandroid taxa Dendrogyra intermedia Michelotti, in 
Sismonda (1871), Hyndophyllia costata (Catullo, 1856), 
and Pavona profunda Reuss, 1868 (Tab. 1). 

With regard to their stratigraphic distributions, seven 
species (= 64%) either occurred only during the Eocene-
Oligocene or were restricted to the Oligocene (Actinacis 
rollei, Caulastraea pseudoflabellum, ?Colpophyllia 
sp., Dendrogyra intermedia, Hydnophyllia costata, 
Pindosmilia cf. brunni, Pavona profunda) (Tab. 1). The 
branching Faksephyllia faxoensis (Paleocene-Oligocene) 
and the plocoid-ramose Acropora lavandulina (Eocene-
middle Miocene) have by far the largest stratigraphic 
distributions as both species have been reported from strata 
spanning a time range of around 40 My. The meandroid 
species ?Colpophyllia sp. and Dendrogyra intermedia 
have the shortest stratigraphic distribution. Their 
occurrence is restricted to the lower Oligocene (Tab. 1).
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With regard to the distributional pattern in the lower 
Oligocene, on the genus-level, the Austrian corals belong 
to mainly subcosmopolitan genera (Acropora, Actinacis, 
Agathiphyllia, Caulastraea, Colpophyllia, Pavona, and 
Stylocoenia; seven genera = 64%), and, to a minor extent, 
taxa that are very restricted geographically (Dendrogyra, 
Faksephyllia, Hydnophyllia, and Pindosmilia; four genera 

= 36%) (Tab. 3). Greatest affinities are with the faunas 
of northern Italy (Lessini Shelf) (ten genera = 91%). 
Regarding similarities to other lower Oligocene faunas, 
eight genera (= 73%) were also described from Germany 
(Reit im Winkel) and Slovenia, seven genera (= 64%) 
were reported from Jamaica, and five genera (= 46%) 
were found in Greece (Tab. 3). 

Austrian species Environmental occurrences References*

Acropora lavandulina shallow subtidal, carpet, small coral patch or fringing 
reefs Cahuzac & Chaix (1993); Wilson (1995); Schuster (2002b)

Actinacis rollei reef, buildup, carpet, or bioherm, shallow subtidal, 
lagoonal

Pfister (1980, 1985); Frost (1981); Bosellini & Russo (1988); 
Bosellini & Trevisani (1992); Nebelsick et al. (2000)

Agathiphyllia gregaria reef, buildup, bioherm, carpet, shallow subtidal, 
lagoonal

Pfister (1980); Frost (1981); Bosellini & Trevisani (1992); 
Nebelsick et al. (2000); Silvestri et al. (2011)

Caulastraea pseudoflabellum mainly reef, buildup, or bioherm, carpet, shallow 
subtidal

Pfister (1980, 1985); Frost (1981); Bosellini & Trevisani 
(1992)

?Colpophyllia sp. genus occurs mainly in reef, buildup, carpet, or 
bioherm, shallow subtidal

Pfister (1980); Bosellini & Trevisani (1992); Schuster (2002c); 
Johnson (2007)

Dendrogyra intermedia coral carpets, fan delta systems Pfister (1980); Silvestri et al. (2008) 

Faksephyllia faxoensis shallow (incl. lagoonal)- to deep-water (300 m 
depth); often in coral thickets, bioherms, carpets

Floris (1972); Frost (1981); Bernecker & Weidlich (1990, 
2005); Bosellini & Trevisani (1992); Baron-Szabo (2016)

Hydnohyllia costata carpet, patch reefs, inner platform Budd & Bosellini (2016)

Pindosmilia cf. brunni reef, buildup, carpet, bioherm, shallow subtidal Brunn et al. (1955)

Pavona profunda reef, buildup, carpet, bioherm, subreefal structure 
with hermatypic and ahermatypic corals

Frost (1981); Bosellini & Trevisani (1992); Cahuzac & Chaix 
(1993); Chaix & Cahuzac (2001)

Stylocoenia carryensis reef, buildup, carpet, shallow subtidal Chevalier (1962)

Tab. 2 - Environmental occurrences of the Austrian species, *including environmental information concerning the Austrian localities of the 
current paper (unpublished data; and herein).
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Acropora X X X X X X X X X X X X

Actinacis X X X X X X X X* X*

Agathiphyllia X X X X X X* X X X X

Caulastraea X X X X X X X X X

Colpophyllia X X X X X X

Dendrogyra X X

Faksephyllia X X ? X

Hydnophyllia X X X X

Pindosmilia X X*

Pavona X X X X X X

Stylocoenia X X X X X X X X X X X X

Tab. 3 - Distribution in the lower Oligocene of the coral genera found in Austria.  *might also include upper Oligocene sediments at this 
location (data from Paleobiology Database: https://paleobiodb.org/#/ current paper; and unpublished data from database RBS).
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With respect to phylogenetic ancestry, the fauna 
consists of a mix of mainly genera that appeared during 
the Paleogene (Acropora, Agathiphyllia, Caulastraea, 
Dendrogyra, Faksephyllia, Hydnophyllia, Pindosmilia, 
Pavona, and Stylocoenia) with a small number of 
Mesozoic hold-over taxa (Actinacis and Colpophyllia). 

With regard to their environmental occurrences, all of 
the taxa have been found elsewhere in shallow-water, (sub)
tropical reefal and peri-reefal settings. The caryophylliine 
coral Faksephyllia faxoensis, however, stands out as the 
only taxon which, in addition, has been reported from 
deep-water environments (Tab. 2). 

As mentioned, the Werlberg coral fauna is most 
similar to faunas of the Lessini Shelf. In view of the 
paleogeographic distribution of land and seaways, this 
suggests that the carbonate environments along the 
southern fringe of the Alpine edifice were the crucial 
reservoir for coral recruitment to the northern shelf.

SYSTEMATIC PALEONTOLOGY

Taxonomic framework
The taxonomic framework followed here is based on 

the works by Milne Edwards & Haime (1857), Vaughan 
& Wells (1943), Beauvais (1981), and Baron-Szabo 
(2014, 2018; and new herein) for higher-level taxa 
(family), with updates on individual genera and species 
by Pfister (1980a), Beauvais (1982), Bosellini (1988, 
1998), Cahuzac & Chaix (1993), Wallace (2008), Budd & 
Bosellini (2016), and Baron-Szabo (2003, 2016).

Order Scleractinia Bourne, 1900
Family Acroporidae Verrill, 1902

Genus Acropora Oken, 1815

Type species Millepora muricata Linnaeus, 1758, Recent, 
Moluccas, subsequent designation by Verrill (1901).

Diagnosis - See Wallace (2008).

Acropora lavandulina (Michelin, 1842)
(Pl. 1, figs 1-3)

v	 *	1842	 Madrepora lavandulina, N. - Michelin, p. 67, Pl. 14, fig. 
2a-b [chronotypic material from this location studied]. 

		  1927	 Acropora lavandulina Michelin n. sp. 1842 - Felix, pars 
33, p. 464 (cum syn.).

		  2008	 Acropora lavandulina (Michelin, 1840) - Wallace, p. 
327, Fig. 12.1-3. 

		  2014	 Acropora lavandulina (Michelin, 1840) - Santodomingo, 
p. 105-107, Fig. 21A-E (cum syn.). 

Dimensions - Diameter (lumen) of radial corallites: 
up to 0.8 mm; diameter (lumen) of axial corallites: 1-1.8 
mm; distance of corallite centers: 1-2.2 mm; septa/
corallite: 12-24. 

Description - Corallum ramose (corymbose), branches 
generally circular; plocoid; radial corallites tubular, 

protuberant, circular in outline, embedded in a porous 
to reticulate coenosteum; septa arranged in two to three 
cycles in six systems. 

Type locality - Middle Eocene of France. 

Distribution - Eocene of Italy, middle Eocene-lower 
Miocene of France, lower Oligocene of Austria (quarries 
Entfelden and Wimpissinger; this paper), Bulgaria 
(Haskovo), and Indonesia, lower Miocene of Egypt and 
Portugal, lower-middle Miocene of Italy. 

Material - ICPUIBK-EN 8-VI; -WIM 1; -WIM 6/6-
III; -WIM 6/10-II; -WIM 6/11-III; -WIM 6/12-II; -WIM 
6/14-II; -WIM 6/23-II.

Family Astrocoeniidae Tomes, 1883
(= Stylocoeniidae Alloiteau, 1952)

Remarks - In general, authors have credited the 
authorship of the family Astrocoeniidae to Koby (1889). 
However, the fact has been largely overlooked that Tomes 
(1883) already used the genus Astrocoenia to create the 
family-level taxon Astrocoeniinae, giving him priority 
of authorship of each family-level taxon based on this 
type genus.

Genus Stylocoenia Milne Edwards & Haime, 1848

Type species Astrea emarciata Lamarck, 1816, Eocene of 
France (designation by Milne Edwards & Haime, 1848a).

Diagnosis - See Álvarez Perez (1993).

Synonyms - Hydnoseriatopora Reig Oriol, 1990 
(type species Hydnoseriatopora viai Reig Oriol, 1990; 
fide Álvarez Perez, 1993); Stylophoropsis Reig Oriol, 
1988 (type species Stylophoropsis renzii Reig Oriol, 
1988, Tertiary of northeastern Spain; fide Álvarez Perez, 
1993); Triphyllocoenia d’Orbigny, 1849 (type species 
Triphyllocoenia excavata d’Orbigny, 1849, Eocene of 
France, Hautes-Alpes).

Remarks - According to Álvarez Perez (1993), 
the type material of the type species of the genera 
Hydnoseriatopora Reig Oriol, 1990 (= Hydnoseriatopora 
viai Reig Oriol, 1990) and Stylophoropsis Reig Oriol, 
1988 (= Stylophoropsis renzii Reig Oriol, 1988) closely 
corresponds to Stylocoenia taurinensis (Michelin, 1842).

 
Stylocoenia carryensis Chevalier, 1962

(Pl. 2, fig. 4)

v	 *1962	Stylocoenia carryensis nov. sp. Chevalier, p. 126-127, Pl. 
1, figs 1 and 6 [topotypes studied]. 

Dimensions - Corallite diameter (max, lumen): 1.2-1.5 
mm, in areas of intense budding around 0.6 mm; corallite 
diameter (min, lumen): 0.8-1.2 mm, in areas of intense 
budding around 0.4 mm; septa/corallite: 12+s3.
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Description - Massive to encrusting colony, cerioid; 
costosepta developed in two complete cycles in six 
systems, regularly alternating in length; a small number 
of S3 present in some corallites.

Type locality - Lower Miocene of France (Chainon de 
La Nerthe, Bouches-du-Rhône). 

Distribution - Lower Oligocene of Austria (quarry 
Entfelden; this paper), lower Miocene of France. 

Material - ICPUIBK-EN 8-V. 

Family Faviidae Milne Edwards & Haime, 1857
(= Hemiporitidae Alloiteau, 1952, p.p.)

Remarks - Many authors have credited the authorship 
of the family Faviidae to Gregory (1900) who used the 
genus Favia at this family-level. It has been largely 
overlooked that Milne Edwards & Haime (1857) erected 
the taxon Faviacées (including its Latinised version of 
Faviaceae), which had been immediately accepted as a 
lower family-level taxon by subsequent authors (e.g., 
Étallon, 1859, Faviacées; d’Achiardi, 1866, Faviaceae; 
Duncan, 1884, Favioida; Solomko, 1888, Favioida). In 
addition, it was de Fromentel (1861) who first used the 
family-level Faviidae (in the French version of “Famille - 
Faviens”), clearly referring to the work by Milne Edwards 
& Haime (for discussion on the Faviidae and designation 
of its type genus Favia, see Baron-Szabo, 2018).

Genus Colpophyllia Milne Edwards & Haime, 1848

Type species Madrepora gyrosa Ellis & Solander, 1786 (= 
Meandrina gyrosa Lamarck, 1816), Recent, West Indies 
(genus designation by Milne Edwards & Haime, 1848b).

Diagnosis - See Budd & Johnson (1999).

?Colpophyllia sp.
(Pl. 1, fig. 4)

Dimensions - Diameter of corallite series (wall to 
wall): 3.5-11 mm; septa/mm: 11-13/5.

Description - Fragment of a massive, meandroid 
colony; septa developed in four-five size orders. 

Material - ICPUIBK-WIM 6/11-II; -WIM 6/13-II; 
?-WIM 6/25-I (all from the lower Oligocene of Austria; 
quarry Wimpissinger).

Remarks - Because the specimens represent colony 
fragments, the identification is provisional.

Genus Hydnophyllia Reis, 1889

Type species Leptoria eocaenica Reuss, 1864, Polschitza/ 
Polšica near Oberburg, Steiermark/Gornji Grad, Slovenia, 

lower Oligocene (Rupelian).

Diagnosis - See Budd & Bosellini (2016).

Hydnophyllia costata (Catullo, 1856)
(Pl. 2, figs 9-10)

v	 *	1856	 Meandrina costata Cat. Catullo, p. 70, Pl. 15, fig. 1 
[chronotypic material from this location studied]. 

v		  2016	 Hydnophyllia costata (Catullo, 1856) - Budd & Bosellini, 
p. 779-781, Fig. 5A-I [chronotypic material from this 
location studied] (cum syn.). 

Dimensions - Diameter of corallite series (wall to 
wall): 10-14 mm, in areas of intense budding around 
6 mm; septa (isolated corallites): 20-24; septa/mm: 11-
14/10. 

Description - Massive, meandroid colony; corallite 
centers distinct, connected by up to four lamellar linkages; 
small number of isolated corallites present; costosepta 
developed in three size orders, irregularly alternating in 
length and thickness. 

Type locality - Oligocene of Italy (Castelgomberto).

Distribution -  Oligocene of Italy (Crosara, 
Castelgomberto, Monteviale, Montecchio Maggiore, 
Vicenza: Rupelian; Castro: Chattian). 

Material - ICPUIBK-EN 8-I.

Family Meandrinidae Gray, 1847

Genus Dendrogyra Ehrenberg, 1834

Type species Maeandra (Dendrogyra) cylindrus 
Ehrenberg, 1834, Antilles, Holocene (originally described 
as subgenus, raised to genus-level by Milne Edwards & 

Haime, 1848a).

Diagnosis - Genus is in need of revision. Here, genus 
characterisation by Milne Edwards & Haime (1857) is 
followed.

Dendrogyra intermedia Michelotti in Sismonda, 1871
(Pl. 1, figs 5-6)

*	1871	 Dendrogyra intermedia Michttl. Michelotti in Sismonda, 
p. 73, Pl. 6, fig. 2. 

	 1925	 Dendrogyra intermedia Sismonda, 1871 - Felix, pars 28, p. 
36. 

Dimensions - Corallite diameter (arranged in 
meandroid series): 3-6.5 mm; corallite diameter (isolated 
corallites): 2-3 mm; septa/mm: 6-8/5.

Description - Massive, meandroid colony with 
corallites arranged mainly in sinuous series; isolated 
corallites very rare; costosepta developed in six size 
orders, arranged highly irregularly. 

Type locality - Lower Oligocene of Italy (Sassello). 
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Distribution - Lower Oligocene of Austria (quarry 
Wimpissinger; this paper) and Italy. 

Material - ICPUIBK-WIM 6/18. 

Family Merulinidae Milne Edwards & Haime, 1857

Genus Caulastraea Dana, 1846

Type species Caulastraea furcata Dana, 1846, Recent, Fiji.

Diagnosis - See Pfister (1980a). 

Remarks - Recently, Caulastraea was compared with 
genera that are closely related morphologically (Baron-
Szabo, 2016, tab. 2).

Caulastraea pseudoflabellum (Catullo, 1852)
(Pl. 1, fig. 7)

v	 *	1852	 Lithodendron pseudoflabellum, nob. Catullo, p. 21-22, 
Pl. 2, fig. 3a-c [topotypes studied]. 

v		  1852	 Lithodendron fusinieri, nob. Catullo, p. 22, Pl. 3, fig. 
2 [topotypes studied]. 

		  1966	 Calamophyllia pseudoflabellum Catullo - KolosvÁry, 
p. 194-195, Figs 9-10. 

v		  1980a	 Caulastraea pseudoflabellum (Catullo, 1852) - Pfister, 
p. 65-67, Pl. 5, figs 1-3 (cum syn.). 

v		  1988	 Caulastrea pseudoflabellum (Catullo) - Bosellini, p. 
132, Pl. 3, fig. 2 [chronotypic material from this location 
studied] (cum syn.). 

non		  2002c	 Caulastraea pseudoflabellum (Catullo, 1852) - 
Schuster, p. 94, Pl. 4, fig. 3. 

Dimensions - Great diameter of corallites: 7-9 mm; 
small diameter of corallites: 5-6 mm; septa/corallite: 
32-48. 

Description - Fragments of phaceloid colony; 
corallites are subcircular to subflabellate in outline; septa 
slightly wavy to sinuous, developed in three to four size 
orders, regularly alternating in length and thickness; up 
to around 15 septa reach corallite center where their axial 
ends often fuse with columella. 

Type locality - Lower Oligocene of Italy (Vicenza). 

Distribution - Eocene of Italy, middle Eocene of 
Slovenia, upper Eocene of Germany (Eisenrichterstein), 
Hungary, and Italy (Nago Limestone), lower Oligocene 
of Austria (quarry Wimpissinger; this paper), Bulgaria 
(Haskovo), Germany, Hungary, and Italy. 

Material - ICPUIBK-WIM 6/6-I; -WIM6/10-I; - 
WIM-6/17-I. 

Remarks - In having corallite diameters of up to 
17 mm and septa developed in up to five (or ?six) size 
orders, the material described from the lower Oligocene 
of Greece (Schuster, 2002c, pl. 4, fig. 3) differs from 
C. pseudoflabellum but closely corresponds to C. farsis 
Schuster, 2002a (pl. 6, figs 1-4) from the upper Oligocene 
of Iran. Therefore, it is excluded here.

Family Stylophyliidae Frech, 1890

Genus Pindosmilia Chevalier in Brunn et al., 1955

Type species Pindosmilia brunni Chevalier in Brunn et 
al., 1955, Oligocene of Greece.

Diagnosis - See Chevalier, in Brunn et al. (1955). 

Remarks - According to Chevalier, in Brunn et 
al. (1955), the genus Pindosmilia is characterised by 

EXPLANATION OF PLATE 1

Lower Oligocene corals from the Paisslberg Formation, Austria (quarries Wimpissinger and Entfelden) (color online). 

Figs	1-3	 -	 Acropora lavandulina (Michelin, 1842). 
		  1	 -	 Upper surface of colony, longitudinal view; quarry Entfelden, ICPUIBK-EN 8-VI; scale bar: 5 mm.
		  2	 -	 Oblique view of branch, thin section; quarry Wimpissinger, ICPUIBK-WIM-6/6-III; scale bar: 2.5 mm.
		  3	 -	 Longitudinal view of branch, thin section; quarry Wimpissinger, ICPUIBK-WIM-6-/1-IV; scale bar: 1.5 mm. 
Fig.	 4	 -	 ?Colpophyllia sp.; cross view of colony, thin section; quarry Wimpissinger, ICPUIBK-WIM-6/13-II; scale bar: 5 mm.
Figs	5-6	 -	 Dendrogyra intermedia Michelotti in Sismonda, 1871.
		  5	 -	 Cross view of colony, thin section; quarry Wimpissinger, ICPUIBK-WIM-6/18; scale bar: 6 mm.
		  6	 -	 Close-up of fig. 5; scale bar: 2.5 mm.
Fig.	 7	 -	 Caulastraea pseudoflabellum (Catullo, 1852); calicular view of colony fragment, slightly oblique, thin section; quarry 

Wimpissinger, ICPUIBK-WIM-6/17-I; scale bar: 3 mm.
Figs	8-10	 -	 Actinacis rollei Reuss, 1864.
		  8	 -	 Calicular view of colony, thin section, close-up of fig. 10; scale bar: 1.5 mm.
		  9	 -	 Longitudinal view of colony, thin section; quarry Wimpissinger, ICPUIBK-WIM-6/6-II; scale bar: 2.5 mm.
		  10	-	 View of ramose to incrusting colony, thin section; quarry Wimpissinger, ICPUIBK-WIM-6/20; scale bar: 6.5 mm.
Figs	11-12	-	 Agathiphyllia gregaria (Catullo, 1852).
		  11	-	 Calicular view of colony, partially polished; quarry Entfelden, ICPUIBK-RIW; scale bar: 7 mm.
		  12	-	 Close-up of fig. 11; scale bar: 3 mm.
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extracalicular budding and plocoid polyp integration. 
However, based on the original illustrations of the 
type specimen (Brunn et al., 1955, pl. 9, figs 1-3), both 
lamellar linkages and remains of a common wall formerly 
enclosing at least two corallites are present typical of 
corallites that formed by intracalicular budding (see Brunn 
et al., 1955, pl. 9, fig. 1). In addition, the longitudinal 
view of the type material (Brunn et al., 1955, pl. 9, fig. 2) 
clearly shows some corallites in branching (subdendroid 
and ?reptoid) arrangement.

Pindosmilia cf. brunni Chevalier in Brunn et al., 1955
(Pl. 2, figs 5-7)

	 *	1955	 Pindosmilia brunni nov. sp. Chevalier in Brunn et al., 
p. 200-201, Pl. 9, figs 1-3. 

non		  2002c	 Pindosmilia brunni nov. sp. Chevalier, 1955 - Schuster, 
p. 93-94, Pl. 4, figs 1-2. 

Dimensions - Great diameter of corallite: 11-15 mm; 
small diameter of corallite (min): 8-11 mm; distance of 
corallite centers: 15 mm; septa/corallite: 48 to around 60. 

Description - Fragment of subdendroid (-?subreptoid) 
colony, produced by extracalicular budding; septa 
arranged in four complete cycles in six systems; S5 present 
to absent; up to 12 septa reach corallite center; corallites 
stand off of each other at angles of up to 90°. 

Type locality - Oligocene of Greece (Pentalofon). 

Distribution - Oligocene of Greece, lower Oligocene 
of Austria (quarry Entfelden; this paper).

 
Material - ICPUIBK-EN 8-III. 

Remarks - In the original description of the type 
material by Chevalier in Brunn et al. (1955), the corallite 
diameter is given as 20-30 mm. However, as can be seen 
in the original illustrations of the type specimen (Brunn 
et al., 1955, pl. 9, figs 1-3), the range given by Chevalier 
does not include (?juvenile) corallites of around 10-15 
mm. Because the Austrian material is a colony fragment, 
the total dimensions of its skeletal elements cannot be 
determined. Its range of corallite diameters corresponds 
to the small (?juvenile) corallites seen in the type material 
of Pindosmilia brunni. 

In forming a solitary corallum that has a septotheca, 
the material described from the upper Oligocene 
of Greece (Doutsiko) in Schuster (2002c) rather 
corresponds to the genus Syzygophyllia Reuss and is, 
therefore, excluded here. The reasons for the author to 
assume that it could be a part of a colonial form remain 
unclear. Nevertheless, the presence of a septothecal 
wall in the material from Doutsiko excludes it from 
Pindosmilia which is characterised by a wall that is 
mainly parathecal.

Family Actinacididae Vaughan & Wells, 1943

Genus Actinacis d’Orbigny, 1849

Type species Actinacis martiniana d’Orbigny, 1849, upper 
Santonian of France (Figuères).

Diagnosis - See Beauvais (1982) and Baron-Szabo 
(2003). 

Actinacis rollei Reuss, 1864
(Pl. 1, figs 8-10)

v	 *	1864	 Actinacis Rollei Reuss, p. 27-28, Pl. 8, fig. 6a-b 
[topotypes studied]. 

non		  1874	 Porites polystyla nov. sp. - Reuss, p. 40-41, Pl. 56, figs 
1-3. 

non		  1914	 Actinacis Rollei Reuss - Oppenheim, p. 164-170, Pl. 3, 
fig. 4. 

non		  1937	 Actinacis n. sp. cfr. delicata Rss - Zuffardi-Comerci, 
p. 289-290, Pl. 26, fig. 6. 

v		  1967	 Actinacis rollei Reuss - Kolosváry, p. 211, Fig. 7 
[chronotypic material from this location studied]. 

non		  1992	 Actinacis rollei Reuss, 1864 - Darga, p. 76, Pl. 7, fig. 
5; Pl. 15, fig. 4. 

		  1992	 Actinacis cf. rollei Reuss, 1864 - Hladil, Otava & 
Galle, p. 1403 and p. 1407, Pl. 1, figs 1-2. 

v		  1995	 Actinacis rollei Reuss, 1864 - Bosellini & Russo, p. 
120-123, 125, Pl. 2, figs 1-6; Pl. 3, fig. 1; Text-figs 2-3 
[chronotypic material from this location studied] (cum 
syn.). 

non		  2001	 Actinacis rollei Reuss, 1864 - Gameil & Aly, p. 164-167, 
Fig. 6.1-3.

		  2002a	 Actinacis rollei Reuss, 1864 - Schuster, p. 18-19. 

Dimensions - Diameter of corallite: 1-1.5 mm; distance 
of corallite centers: 1.2-2 mm; septa/corallite: 14-22. 

Description - Knobby, columniform, and encrusting 
colonies; corallites circular in outline, regularly disposed 
over the colony; septa equal in thickness, developed in 
unclear systems.

Type locality - Lower Oligocene of Slovenia (Gornji 
Grad/Oberburg; Gornji Grad Formation/Oberburg Beds). 

Distribution - Upper Eocene of Hungary and Italy 
(Nago Limestone), lower Oligocene of Austria (quarry 
Wimpissinger; this paper), Germany (Reit im Winkel), 
Italy, and Slovenia, upper Oligocene of Iran and Libya. 

Material - ICPUIBK-WIM-6/6-II; -WIM 6/10-II; 
-WIM 6/14-I; - WIM 6/17-II; -WIM 6/20; -WIM 6/26-I. 

Remarks - In having cerioid to cerio-plocoid polyp 
integration and up to 24 septa, the material described 
from the Oligocene of southern France by Oppenheim 
(1914, pl. 3, fig. 4) differs from both the genus Actinacis 
(rather resembling a Goniopora) and the species rollei. 
In having 24 septa in corallites throughout the colony, the 
material described from the upper Eocene of Germany in 
Darga (1992, pl. 7, fig. 5; pl. 15, fig. 4) differs from A. 
rollei. In having corallite diameters of up to 2 mm and 
up to 24 septa (in contrast to the information given in the 
description [18-20 septa] but seen in the illustrations) the 
material described from the lower Oligocene of the United 
Arab Emirates in Gameil & Aly (2001, fig. 6.1-3) differs 
from A. rollei. The material described as Porites polystyla 
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Reuss from the Oligocene of Italy which was grouped 
with A. delicata (here considered as a junior synonym of 
A. rollei) in Oppenheim (1914) and also was included in 
the list of synonyms of A. rollei by subsequent authors 
(e.g., Felix, 1925; Bosellini & Russo, 1995), differs from 
A. rollei in having both generally 24 septa and corallites 
that are 1.5-2 mm in diameter (dimensions as provided 
in the original description and illustrations in Reuss, 
1874). In having 24 septa and corallites that are 1 mm in 
diameter, the material described as Actinacis cf. delicata 
from the Oligocene of Somalia (Zuffardi-Comerci, 1937) 
(A. delicata is here considered as a junior synonym of A. 
rollei) differs from A. rollei. Therefore, they are excluded 
from the synonymy of A. rollei.

Family Agariciidae Gray, 1847
(= Lamellofungiidae Alloiteau, 1957)

Genus Pavona Lamarck, 1801

Type species Madrepora cistata Ellis & Solander, 1786, 
Red Sea, Holocene 

(subsequent designation Vaughan, 1918).

Diagnosis - See Pfister (1980a).

Pavona profunda (Reuss, 1868)
(Pl. 2, figs 3-4)

*	1868	 Mycedium profundum nov. sp. Reuss, p. 179, Pl. 16, fig. 2a-
b. 

	 2001	 Pavona (Pavona) profunda (Reuss, 1868) - Chaix & 
Cahuzac, p. 22-23, Pl. 4, fig. 1. 

Dimensions - Width of corallite series: 7-10 mm; 
diameter of isolated corallites: 4-7 mm; distance of 
corallite centers (same series): 6-10 mm, in areas of 
intense budding the distance is around 3 mm; septa/mm: 
10-12/5. 

Description -  Submassive, thamnasterioid-
submeandroid colony with mainly distinct to subdistinct 
corallites; isolated corallites sparse; septa developed in 
four to five size orders, alternating in length and thickness; 
up to around 12 septa reach corallite center; columella 
small, usually fused with axial ends of septa. 

Type local i ty  -  Lower Oligocene of  I ta ly 
(Castelgomberto Formation). 

Distribution - Lower Oligocene of  Italy (Castelgomberto 
Formation) and Austria (quarry Entfelden; this paper), 
upper Oligocene of southern France. 

Material - ICPUIBK-EN 8-II.

Family Agathiphylliidae Vaughan & Wells, 1943

Genus Agathiphyllia Reuss, 1864

Type species Agathiphyllia explanata Reuss, 1864, 
lower Oligocene of Slovenia (subsequent designation by 

Vaughan, 1919).

Diagnosis - See Pfister (1980a).

Agathiphyllia gregaria (Catullo, 1852)
(Pl. 1, figs 11-12)

v	 *	1852	 Lobophyllia gregaria, nob. Catullo, p. 27, Pl. 2, fig. 
5a-b [topotypes studied]. 

v		  1871	 Heliastraea apenninica d’Ach. - Michelotti, in 
Sismonda, p. 49. 

v		  1889	 Cyathomorpha Rochettina Michelin sp. - Reis, p. 147-
150, Pl. 3, figs 17-19. 

v		  1980a	 Agathiphyllia gregaria (Catullo, 1852) - Pfister, p. 
80-82, Pl. 13, fig. 1; Pl. 14, fig. 7 (cum syn.). 

v		  1988	 Agathiphyllia gregaria (Catullo, 1852) - Bosellini, p. 
150-153, Pl. 5, fig. 3a-b [chronotypic material from this 
location studied]. 

		  1992	 Agathiphyllia gregaria (Catullo, 1852) - Hladil, Otava 
& Galle, p. 1403 and 1407, Pl. 2, Fig. 2.

non		  2001	 Agathiphyllia gregaria (Catullo, 1852) - Gameil & Aly, 
p. 175-178, Fig. 9.4-6.

		  2002c	 Agathiphyllia gregaria (Catullo, 1852) - Schuster, p. 
98, Pl. 11, figs 1-2; Pl. 12, figs 1-4. 

Dimensions - Great diameter of corallites (lumen): 7.5-
14 mm; small diameter of corallites (lumen): 4.5-9 mm; 
distance of corallite centers: 7.5-20 mm; septa/corallite: 
30 to around 60. 

Description - Small (around 60 mm in diameter) 
submassive colony; corallites subcircular to very elongate 
in outline; septa developed in three to four complete cycles 
in six systems; some septa of S5 present in corallites 
having a great diameter (lumen) of around 9 mm or larger. 

Type locality - Oligocene of Italy (Montecchio 
Maggiore). 

Distribution - Upper Eocene (Nago Limestone)-lower 
Miocene of Italy (Montecchio Maggiore, Castelgomberto 
Limestone, Sassello, Dego, Colli Torino), lower Oligocene 
of Austria (quarry Entfelden, this paper), Bulgaria 
(Haskovo), Germany (Reit im Winkel), Hungary, Libya, 
and Slovenia, Oligocene of Greece (Mesolouri, Doutsiko). 

Material - ICPUIBK-RIW.

Remarks - In having corallite diameters of up to 25 
mm and a distance of corallite centers of up to 40 mm, 
the material described from the lower Oligocene of 
the United Arab Emirates in Gameil & Aly (2001, fig. 
9.4-6) differs from A. gregaria. In having cerio-plocoid 
corallites with diameters ranging between 4 and 10 
mm, and pennular structures, the material described as 
Agathiphyllia rochettina (here considered as a junior 
synonym of A. gregaria) from the lower Oligocene of the 
United Arab Emirates in Gameil & Aly (2001) differs from 
both the genus Agathiphyllia and the species A. gregaria. 
Therefore, these specimens are excluded here.
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Family Caryophylliidae Dana, 1846
(= Caryophylliinae Milne Edwards & Haime, 
1857; = Desmophylliinae Vaughan & Wells, 1943; = 
Parasmiliinae Vaughan & Wells, 1943; = Parasmiliidae 

Alloiteau, 1952)

Remarks - The classification system of the caryophylliids 
has long been discussed. Vaughan & Wells (1943) and Wells 
(1956) divided the Family Caryophylliidae into the six 
subfamilies Caryophylliinae, Turbinoliinae, Thecocyathinae, 
Desmophylliinae, Parasmiliinae, and Eusmiliinae. Chevalier 
& Beauvais (1987) treated these as distinct families, even 
adding a seventh family (Dasmiidae; type genus Dasmia 
Milne Edwards & Haime, 1848c, grouped with the 
Desmophylliinae in Vaughan & Wells, 1943). Cairns (1994; 
also see discussion in Cairns, 1997) elevated the subfamily 
Turbinoliinae to the family level but did not recognise the 
distinction of the other families or subfamilies, respectively. 
Likewise, Stolarski (1995) elevated the Thecocyathinae to 
family status. Recent molecular studies (Romano & Cairns, 
2000) imply that the Caryophylliidae is an unnatural, 
or polyphyletic, family. Therefore, the recognition of 
subfamilies cannot be supported until further research is 
conducted. Based on the current understanding of this 
group, the genus Faksephyllia would be grouped with the 
Parasmiliinae (Baron-Szabo, 2016).

Genus Faksephyllia Floris, 1972

Type species Caryophyllia faxoensis Beck in Lyell, 1837, 
middle Danian of Denmark (Fakse limestone); neotype 

designation by Floris (1972).

Diagnosis - See Baron-Szabo (2016). 

Remarks - From the Nielsen collection, Floris (1972, 
pl. 4, fig. 11) chose specimen MMH 2043 as the neotype 
of the type species Faksephyllia faxoensis (Beck in Lyell, 

1837). This specimen was originally figured as a sketch 
in Nielsen (1922, pl. 1, fig. 1). Later, Floris (1972, pl. 4, 
fig. 11) presented the same specimen as a photograph. 
Recently, reproductions of both images were presented 
(Baron-Szabo, 2016, pl. 1, figs 1-2). 

Floris (1972) mentioned that considerable effort was 
made to track down the original Beck/Lyell (Mineralogical 
Museum of Copenhagen University) material but without 
success. 

Based on the presence of a sparsely developed 
endotheca; dendroid, fasciculate or phaceloid colony 
formation; compact costosepta that are smooth or have 
small (<50 µm) granules laterally; costae that are short 
or absent; and a corallite wall that can be a very thick 
septotheca, the genus Faksephyllia was grouped with the 
family Caryophylliidae (Baron-Szabo, 2016).

Faksephyllia faxoensis (Beck in Lyell, 1837)
(Pl. 2, figs 1-2)

*	v		  1837	 Caryophyllia faxoensis Beck in Lyell, p. 249, Fig. 4 
[topotypes studied]. 

	 parsv		 1868	 Rhabdophyllia tenuis nov. sp. Reuss, p. 144, Pl. 2, fig. 
4a-b (non figs 3 and 5).

		  ?	1896	 Rhabdophyllia tenuis Reuss - Oppenheim, p. 262. 
		  ?	1912	 Calamophyllia rosicensis n. sp. - Oppenheim, p. 124, 

Pl. 16, fig. 7-7c. 
	 v		  1972	 Faksephyllia faxoensis gen. n. & Beck, in Lyell, 1837 

sp.- Floris, p. 73-80, Pl. 4, figs 7-11; Pl. 5, figs 1-5 
[topotypes studied] (cum syn). 

	 v		  2016	 Faksephyllia faxoensis (Beck, in Lyell, 1837) - Baron-
Szabo, p. 529-533, Pl. 1, figs 1-13; Pl. 2, figs 1-15 
(cum syn.). 

Dimensions - Diameter of corallite (monocentric): 2-6 
mm, mainly ranging between 3.5-6 mm, in late budding 
stages often up to 8 mm, maximum size in a few places 
10 mm; septa/corallite 18-52; height of branches: 10 to 
around 30 mm. 

EXPLANATION OF PLATE 2

Lower Oligocene corals from the Paisslberg Formation, Austria (quarries Wimpissinger and Entfelden) (color online).

Figs	1-2	 -	 Faksephyllia faxoensis (Beck in Lyell, 1837).
		  1	 -	 Calicular view of colony, thin section, close-up of fig. 2, scale bar: 3.5 mm.
		  2	 -	 Calicular view of colony; quarry Wimpissinger, ICPUIBK-WIM-6/12-I; scale bar: 8.5 mm.

Figs	3-4	 -	 Pavona profunda Reuss, 1868.
		  3	 -	 Calicular view of colony, close-up of fig. 4; scale bar: 3 mm.
		  4	 -	 Upper surface of colony, calicular view; quarry Entfelden, ICPUIBK-EN 8-II; scale bar: 5.5 mm.
Figs	5-7	 -	 Pindosmilia cf. brunni Chevalier in Brunn et al., 1955.
		  5	 -	 Calicular view, close-up of fig. 7; scale bar: 3.5 mm.
		  6	 -	 Calicular view, close-up of fig. 7; scale bar: 3.5 mm.
		  7	 -	 Upper surface of colony, calicular view; quarry Entfelden, ICPUIBK-EN 8-III; scale bar: 6.5 mm.
Fig.	 8	 -	 Stylocoenia carryensis Chevalier, 1962; upper surface of colony, calicular view; quarry Entfelden, ICPUIBK-EN 8-V-II; scale 

bar: 3.5 mm.
Figs	9-10	 -	 Hydnophyllia costata (Catullo, 1856).
		  9	 -	 Cross view of colony, thin section; Entfelden, ICPUIBK-EN 8-I; scale bar: 9 mm.
		  10	-	 Close-up of fig. 9; scale bar: 5.5 mm.
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Description - Phaceloid to subdendroid and fasciculate 
colony. Corallites circular to irregularly elliptical in 
outline. In corallites that are not influenced by budding, 
costosepta developed in two-four cycles in six systems. In 
corallites of 4 mm in diameter, around 40 septa are present. 
Septa straight or wavy, oldest of which reach corallite 
center where they sometimes fuse. Septa are equally thin 
or, in some corallites, oldest septa significantly increase 
in thickness towards the corallite wall, becoming up to 
around ten times as thick as youngest septa. Branching 
angle often between 30°-45°, can be up to 90°. Columella 
weakly to well developed, 1-2 mm in length, spongy-
papillose or formed by a small number of twisted 
segments, or absent. 

Type locality - Middle Danian of Denmark (Fakse 
limestone). 

Distribution - Paleocene of Austria (Kambühel 
limestone, Styria), Azerbaijan (Dash-Salakhly), and 
Denmark (Greenland, Kangilia and Nugssuaq areas), 
Danian of Denmark (Fakse), Kazakhstan (Mangyshlag), 
and Sweden (Limhamn), ?Eocene of Bosnia-Herzegovina 
(Rošići area), lower Oligocene of Italy (Monte Pulgo 
and Castelgomberto, Vicenza area), Austria (quarry 
Wimpissinger), Germany (Reit im Winkel, Bavaria, Reiter 
beds), and ?Hungary. 

Material - ICPUIBK-WIM 5; -WIM 6/2-II; -WIM 
6/10-I and -IV; -WIM 6/12-I; -WIM 6/13-I; -WIM 6/23-
I; -WIM 6/25.

Remarks - In forming phaceloid to subdendroid 
colonies and having corallite diameters ranging between 
3 and 5 mm; number of septa between 20 and 30 that 
sometimes fuse in a way resembling the dendrophylliid 
and micrabaciid septal arrangements; trabecular extensions 
of axial ends of septa that form a pseudo-columella; and 
sparsely developed endotheca, the material described by 
Oppenheim (1912, pl. 16, fig. 7-7c) as Calamophyllia 
rosicensis from the Eocene of Bosnia-Herzegovina 
shows close affinities to Faksephyllia faxoensis (Beck). 
Because information regarding the budding mode is 
missing, the grouping of this taxon with Faksephyllia is 
only provisional. Oppenheim (1896) assigned material to 
Rhabdophyllia tenuis Reuss from the lower Oligocene of 
Hungary. Because the Reuss’ material represents a mix 
of specimens that belong to various genera, it remains 
unclear whether or not the Hungarian material corresponds 
to Faksephyllia. 

Based on the current taxonomic model (visit: www.
corallosphere.org), Faksephyllia represents the earliest 
colonial caryophylliid (also see Baron-Szabo, 2016, tab. 1).

CONCLUSIONS

The described Austrian coral fauna consists of at least 
eleven species from eleven genera of eleven families. 
Considering that approximately 20% of the coral 
fragments that could not be taxonomically assigned due 
to poor preservation, seemed to differ from the identified 
taxa (based on corallite integration and other skeletal 

elements), it is suggested that the actual taxonomic 
diversity of this lower Oligocene fauna is higher. 

The fauna is represented only by colonial forms 
of three types of polyp integration, none of which is 
dominant: cerioid to plocoid; meandroid to thamnasterioid; 
and branched forms. Most of the species (73%) are 
characterised by medium- to large-size corallites 4 to 
>10 mm in diameter, including all of the meandroid-
thamnasterioid and the branching groups, as well as the 
plocoid Agathiphyllia gregaria. 

The corals grew as isolated colonies and in carpets 
in a low-energy shoreface seaward of a rocky to pebbly 
beach that was punctuated by high-energy events. 
Despite stressors typical of such habitats (e.g., seasonal 
temperature changes, salinity fluctuations), the fauna is 
quite diverse compared to both fossil and extant coral 
faunas reported from similar environments. 

All of the described species first appeared in the 
Paleogene, but the majority (eight taxa = 73%) did not 
cross the Paleogene-Neogene boundary. None of the 
species is known from strata younger than the Miocene. 
On the species level, closest correspondence is with faunas 
of southern Europe, in particular with those of the Lessini 
Shelf (seven species = 64%). The species of the Paisslberg 
Formation with the largest lower Oligocene biogeographic 
distribution are plocoid (Acropora lavandulina, Actinacis 
rollei, and Agathiphyllia gregaria) and branching 
(Caulastrea, Faksephyllia).

On the genus-level, greatest paleobiogeographic 
affinity again is with the coral faunas of northern Italy: 
except for Pindosmilia, ten genera (91%) are also known 
from the Italian Lessini Shelf. Regarding similarities 
to other lower Oligocene faunas, eight genera (= 73%) 
were also described from both Germany (Reit im Winkel) 
and Slovenia, seven genera (= 64%) were reported from 
Jamaica, and five genera (= 46%) were found in Greece 
(Tab. 3). In view of the paleogeographic distribution 
of land and seaways, this suggests that the carbonate 
environments along the southern fringe of the Alpine 
edifice were the crucial reservoir for coral recruitment to 
the northern shelf. 

With regard to their environmental occurrences, all of 
the taxa have been found elsewhere in shallow-water, (sub)
tropical reefal and peri-reefal settings. The caryophylliine 
coral Faksephyllia faxoensis, however, stands out as the 
only taxon which, in addition, has been reported from 
deep-water environments. 

The assemblage represents the northernmost coral 
fauna found in reefal and peri-reefal settings reported to 
date for Rupelian time.
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