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Abstract

Upper Eocene (Priabonian) Bryozoa from the Waschberg 
Zone (Austria) are described. Localities at Reingruberhohe 
and Haselbach yielded 153 species by a new method of 
dissolving bryozoan marl in concentrated acetic acid. 
Among them, twelve are new: Tayloripora ovicellata sp.n., 
Idmidronea uniporica sp.n., Trochiliopora planiformis 
sp.n., Aviculiera austriensis sp.n., Otiochmella discoida 
sp.n., Steginoporella reingruberhohensis sp. n .,Babickella 
janensis sp.n., Gordoniella longituda sp. n., Costatimorpha

*} Kamil ZAgorsek: Institute for Palaeontology, Uni­
versity of Vienna, Geozentrum, Althanstrasse 14, 
A-1090 Vienna, Austria. Address for correspodence: 
Rumunska 1486, CZ-250 88 Celäkovice, e-mail: 
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algella sp.n., Adeonellopsis triporica sp.n., Chlidoniopsis 
vavrai sp.n. and Batopora haselbachensis sp.n. All species 
are described and documented by SEM photos.
The fauna originally probably lived in a shallow envi­
ronment and has been redeposited in more deepwater 
sequences. The bryozoan assemblage is very similar to 
those from Hungary (Transdanubian Central Ridge) and 
Austria (Molasse Zone), but also similar to those from 
Romania, Slovakia and Italy.
Keywords: Eocene, Priabonian, Bryozoa, systematic, 
Molasse Zone.

1. Introduction

The present investigation of the Upper Eocene Bryozoa 
of the Waschberg Zone is a part of my overall study of the 
Alpine Carpathians Upper Eocene Bryozoa (ZAgorsek, 
1992, 1994, 1997).
Bryozoa are among those groups of microfossils from the 
Austrian Eocene, which have not yet been studied to a 
sufficient degree. Only a few short remarks in the litera­
ture and tentative determinations with the frequent use of 
question marks represents all the knowledge of Eocene 
Bryozoa from Austria.
The first who mentioned Bryozoa from the Waschberg 
zone was Rzehak (1891). He mentioned Bryozoa from the 
Reingruberhohe, but did not determine any of them. The 
first who determine some of the Upper Eocene Bryozoa 
form Waschberg zone was VAvra (in S eifert, 1980). He 
listed and illustrated all together 25 taxa in Seifert’s the­
sis, still unpublished. Unfortunately, this study has never 
been published.
One main reason for this rather insufficient state of knowl­
edge of bryozoan faunas (and other microfossils as well) 
from the Austrian Eocene is the fact that they occur mostly 
in hard rocks like calcareous sandstone, lithified marls, or 
claystone. Thus, the most difficult problem for any taxo- 
nomical study is caused by the preservation of bryozoan 
colonies in these sediments. We (ZAgorsek & VAvra, 2000) 
developed a chemical method for dissolving these rocks and 
for collecting significant material for taxonomical study.
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2. Locality descriptions

2.1. Geological overview of the Waschbergzone

The Waschberg zone is the area northeast from Vienna 
bordered on the west by Molasse zone and on the east by 
the Vienna basin. The precise description of the localities 
situated within the Waschberg zone is given in H ofman 
et al. (1991).
This separated unit is strongly folded, imbricated and 
thrust-faulted. It is probably a tectonic slide with Upper 
Jurassic to Miocene sequences in very complicated tec­
tonic position (Thenius, 1974). Formerly it was regarded 
as a part of the Molasse Zone with complicated tectonic 
position (G rill, 1953), however later a separated tectonic 
unit was established (T henius, 1974).
The Eocene sequences are represented by Waschberg 
Limestone, Haidhof Beds (Lower to middle Eocene) and 
by Reingruber Beds (Upper Eocene) (G rill, 1953).
The schematic profile of Reingruber Beds is given by 
T ollmann (1985). The lower part of the profile is formed 
by glauconitic sand with abundant fragments of mol­
luscs, larger foraminifers and large diversified planktonic 
foraminifers of the Globigerina type. Then follows Dis- 
cocyclina limestone with the so-called Bryozoa beds. The 
thickest part of the profile is formed by the main sandstone 
“Hauptsandstein” (zone NP 19 according to Seifert, 1980), 
which is calcareous fine-grained sandstone with a large 
organic content. The profile is terminated locally by thin 
algal layers.
Upper Eocene is represented in the Waschberg zone rep­
resented also by marl with a high content of foraminiferal 
tests, however no bryozoans have been found in this sedi­
mentary facies. S eifert (1980) gives, in his PhD thesis, the 
best and the most detailed description of the Waschberg 
zone and surrounding areas. His age determinations and 
microfacial analysis will be used here.
During the years 1997-19991 collected (with Prof. V avra) 
samples in the Waschberg zone area, about 20 to 30 km 
north to north-west from the Vienna at two different locali­
ties: Reingruberhohe and Haselbach. Both localities are 
regarded as Upper Eocene, according to Seifert (1980). 
I have include in this study also the old material donated 
by Seifert to the Institute of Paleontology, Vienna Uni­
versity.

2. 2. Description of the localities

2.2.1. Locality Haselbach

The village Haselbach is situated about 8 km northeast 
from the city of Stockerau (Lower Austria). The locality 
is represented by a very small road-cut of a narrow road

(path) from the foot of the hill Michelberg to its top. This 
place is situated at the left side of the path (north side), 
near the beginning of it, about 500 m south from the church 
of the village (fig. 1).
The locality has been known since 1962, when G rill 
described the sediment for the first time and proposed the 
age as Upper Eocene. S eifert (1980) confirmed the age 
by finding nanoplankton characteristic for the zones NP 
19 to NP 20.
The sediment is naturally disintegrated bioclastic marl 
with a high content of quartz (quartz-calcarenit accord­
ing to S eifert, 1980) with fragments of Discocyclina, 
corallinacean algae, Echinoderms and Bryozoa. The lay­
ers belong to the Reingruber Formation. Bryozoans can 
form up to 30% of the whole fossil content in the sediment 
(S eifert, 1980).
Seifert (1980), described the profile of this short sequence. 
It can be divided into three parts (fig. 2). The lower part 
represents organodetritic calcareous marl, sandstone to 
limestone, with a high content of Bryozoa. Then follows 
the sandstone belonging to the so-called “Hauptsandstein”, 
which is poor in organic remains. Soft lithified marls, marl 
sandstones or claystone with many fossils, form the upper 
part (fig. 2).
Bryozoans have been studied from several samples col­
lected in the years 1999 - 2000 and from the old collection 
donated to the Institute für Paläontologie by S eifert (his
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T axa

Reingruberhohe Haselbach
Seifert‘s
samples

samples 
RH lx

samples 
RH 2x

samples 
RH 3x

Adeonella minor (R euss) # # # #
Adeonella ornatissima (S toliczka) # #
Adeonellopsis coscinophora (Reuss) # # # #
Adeonellopsis giampietroi Z ágorsek # # # # #
Adeonellopsis porina (R oemer) # # # #
Adeonellopsis sp. #
Adeonellopsis triporica sp.n. # # #
Aimulosia manzonii (N eviani) # # #
Alderina subtilimargo (R euss) # # # #
Amphiblestrum appendiculata (R euss) # # # #
Arthropoma rugulosa (R euss) # #

Arthropoma sparsipora (R euss) # # #
Aviculiera hungañi Z ágorsek #
Aviculiera austriensis sp.n. # # # #
Aviculiera sp. #
Babickella janensis gen. nov. sp. n. # #
Bactridium hagenowi R euss #
Batopora haselbachensis sp.n. #
Batopora multiradiata Reuss # # #
Biflustra savartii texturata (R euss) # #
Bobiesipora fasciculata (R euss) # # #
Caberoides continua (W aters) #
Calpensia gracilis (M unster) # # #
Calpensia polysticha (R euss) #
Castanopora megacephala (R euss) #
Cellaria reussi cPO rbigny #
Celleporaria conglomerata (G oldfuss) # #
Celleporaria globularis (B ronn) # #
Chlidoniopsis vavrai sp. n. # #
Chlidoniopsis vindobonensis (R euss) # # #
Costatimorpha algella gen. nov. sp. n. # #

Crassimarginatella macrostoma (R euss) # # # # #
Crisia ebúrnea (L innaeus) # # #

Crisia elongata M ilne E dwards #
Crisia hoernesii Reuss # # # #
Crisidmonea tripora (C anu & B assler) #
Cyclicopora laticella C anu & B assler #
Cystisella midwayanica C anu & B assler #
Diaperoecia sparsa (R euss) #
Diastopora flabellum R euss # # #
Diplosolen brendolensis (W aters) # #
Disporella coronula (R euss) # # # #
Disporella goldfussi (R euss) #
Disporella grignonensis M ilne Edwards # # #
Disporella radiata (S avigny-A udouin) # #
Disporella verrucosa Philippi #
Ditaxiporina septentrionalis (W aters) # #

Escharella cheilopora (R euss) #
Escharella grotriani (S toliczka) # # # #
Escharella teñera (R euss) # # # #
Escharoides coccínea (A bildgaard) # #
Escharoides crenilabris (R euss) # #
Escharoides mamillata (W ood) #
Exidmonea atlántica D, M  & P # # # #
Exidmonea giebeli (S toliczka) # # # # #
Exidmonea hoernesi (S toliczka) # # # # #
Exochoecia compressa (R euss) #
Filisparsa tenella S toliczka # # # #
Foveolaria vibracula Z ágorsek #
Galeopsis cf. subquadrangularis (R euss) # #
Gephyrotes convexa C anu & B assler #
Gigantopora duplicata (R euss) # # # #
Gigantopora lyratostoma (R euss) #

©Verein zur Förderung der Paläontologie am Institut für Paläontologie, Geozentrum Wien



104 Beiträge zur Paläontologie, 28, Wien, 2003

T axa RHSS RH lx RH 2x RH 3x Haselbach
Gordoniella diporica Z ágorsek #
Gordoniella longituda sp.n. #
Hemicyclicopora parajuncta C anu & B assler #
Herentia hydmanii (Johnston) # #
Heteropora subreticulata R euss # # #
Hippomenella bragai Z ágorsek # #
Hippomenella megalota R euss # # # #
Hippomonavella bisulca #
Hippomonavella exarata (R euss) # # # #
Hippomonavella stenosticha (R euss) # #
Hornera concatenata R euss # # # # #
Hornera frondiculata M ongereau # # #
Hornera simplicissima B raga & B arbin # # #
Hornera verrucosa R euss # # # # #
Houzeauina parallela (R euss) # #
Idmidronea uniporica sp.n. #
lodictyum rubetschii (R euss) #
Kionidella excelsa K oschinsky # #
Lacrimula perfecta (A ccordi) # #
Lagenicella helmbergii Z ágorsek #
Lagenipora ampullacea (R oemer) # #
Lagenipora tuba (M anzoni) #
Lagenipora urceolaris G oldfuss #
Lichenopora turbinata D efrance #
Lunulites quadrata (R euss) # #
Margaretta ceroides (E llis-S olander) # #
Mecynoecia geinitzi R euss # # # # #
Mecynoecia proboscidea (M ilne E dwards) # # # # #
Mecynoecia pulchella (R euss) # # # # #
Meniscopora syringopora (R euss) # # #
Metradolium obliquum C anu & B assler #
Metrarabdotos maleckii C heetham # #
Micropora ? sp. #
Micropora hexagona (Z ágorsek) #
Mollia patellaria (M oll) # # #
Nematifera susannae Z ágorsek #
Ogivalina dimorpha (C anu) # #
Oncousoecia biloba (R euss) # # #
Onychocella subpyriformis (cP A rchiac) # # # #
Orbitulipora petiolus L onsdale # #
Otiochmella discoida gen. nov. sp. n. #
Plagiosmittia denticulifera C anu & B assler #
Polyascosoecia cancellata C anu # # # # #
Porella clavula (C anu & B assler # #
Poricellaria complicata (R euss) # #
Porina coronata (R euss) # # # # #
Porina duplicata (R euss) # # # #
Prenantia phymatopora (R euss) # #
Puellina (Cribrilaria) radiata (M oll) # # #
Pyripora huckei B uge #
Reteporella simplex (B usk) # #
Reteporella subovata (S toliczka) # # #
Reteporella tuberculata (R euss) # # #
Reussia (Smittina) regularis (R euss) # # # #
Rosseliana rosselii (A udouin) # #
Schizomavella larva (R euss) # # #
Schizoporella cf. geminipora (R euss) #
Schizoporella dunkeri (R euss) #
Schizotheca (?) sp. #
Schizotheca (?) ternata (R euss) #
Scrupocellaria brendolensis W aters # # #
Scrupocellaria gracilis R euss # # #
Smittina cervicornis (P allas) # # # #
Smittoidea angulata B ronn #
Smittoidea excéntrica (R euss) # # #
Smittoidea perforata (C anu & B assler) #
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T axa RHSS RH  lx RH  2x RH  3x H aselbach
Smittoidea sp. #
Sparsiporina elegans (R euss) # # # #
Steginoporella cucullata (R euss) # # # #
Steginoporella elegans chattiensis P.& D. #
Steginoporella firma (R euss) # # #
Steginoporella haidingeri (R euss) # # #
Steginoporella reingruberhohensis sp.n. # # #
Stenosipora simplex (K oschinsky) # # #
Tayloripora ovicellata sp.n. #
Teichopora cf. clavata G regory #
Tervia serrata (R euss) # # #
Trochiliopora beyrichii (R euss) # # # #
Trochiliopora planiformis sp.n. #
Tubucella mammillaris (M ilne E dwards) # #
Tubucella papillosa (R euss) # # # #
Tychinella schreibersi (R euss) # #
Umbonula macrocheila (R euss) # # # #
Umbonulla monoceros (R euss) #
Unifissurinella boulangeri Poignant # #
Vavropora pupuliformis Z ágorsek #
Vibracella trapezoidea (R euss) # # #
Vincularía subsymmetrica (C anu) #
Ybselosoecia typica (M anzoni) # #
Zuzanella kovaci Z ágorsek #
Total number o f  taxa 153 68 80 75 91 44

Table 1: Faunal list of the sites Reingruberhohe und Haselbach.

sample number 5752). According to our study, the lower 
part of the profile is not preserved any more, so all our 
collections come from the upper, slightly lithified part of 
the profile. Seifert (1980) described also one more, small

Figure 2: Geological profile of the locality Haselbach. (Accord­
ing to S eifert, 1980 -  modified).

occurrence of Upper Eocene sediments near Haselbach 
(his sample number 5751) from which he mentioned bryo- 
zoans. However, we could not find this locality during 
our fieldwork. His collection of Bryozoa does not contain 
material from this locality. In addition to the Bryozoa, the 
studied samples were rich in small benthic foraminifera, 
which predominated. A few fragments of molluscs, algal 
remains and echinoids were also found. From the local­
ity Haselbach, 44 bryozoan taxa have altogether been 
determined (tab. 1). Among them, 1 new species has 
been described.

2.2.2. Locality Reingruberhohe

The locality Reingruberhohe is situated on a hill slope 
with the same name near the village Brudemdorf (Lower 
Austria), about 8 km northeast from Stockerau (fig. 3). The 
locality is an abandoned quarry (sample number 5808 in 
Seifert, 1980), which shows parts of a profile of calcareous 
sandstone with iron content producing the reddish colour 
of the sediments.
The locality is well known since the work of Prinzinger 
(1852). The first detailed description was given by Rzehak 
(1891) who was the first to mention Bryozoa from this 
locality. V avra (in S eifert, 1980) determined altogether 
25 bryozoan species from this locality.
The locality is type area for Reingruberserie (Seifert, 1980), 
renamed by Steininger (1991) as Reingruber Formation. 
According to Seifert (1980), the whole profile of the 
Reingruber Formation is almost 37 m thick (fig. 4). He 
recognised altogether 19 beds and three microfacial types.
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Figure 3: Geographical sketch of the locality Reingruberhohe 
(1) and 2) different parts of the same quarry.
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Figure 4: Geological profile of the locality Reingruberhohe 
(According to S eifert, 1980 -  modified).

The largest part of the profile (almost 28 meters) is repre­
sented by 3 thick layers (glauconitic sand, Discocyclina 
limestone with so-called bryozoan beds and the sandstone, 
so-called “Hauptsandstein”). Recently, the lower part of 
the profile, approximately the first 25 meters, has not been 
accessible. During the fieldwork made in the course of 
my study, only samples of the “Hauptsandstein” could be 
found. The Hauptsandstein is typically very poor in fossil 
remains. I was unable to find so-called bryozoan bed, but 
perhaps few loose rocks represent this microfacial type. 
The whole profile nowadays is less than 10 m high and is 
formed only by the upper part of the old profile (fig. 4). 
All the samples studied were taken from this part of the 
section only. The four lithologically different layers could 
be distinguished in the visible upper part of the section: 
sandy limestone (fossiliferous bed), fine-grained calcare­
ous sandstone, medium-grained calcareous sandstone and 
sandy limestone with algal build-ups.
Above the Hauptsandstein, there is a thin bed of sandy 
limestone with many macrofossils, the so-called fossilifer­
ous bed. Fragments of molluscs and echinoids dominate in 
this bed. Bryozoa are very rare and almost missing here. 
The profile continues with two beds of calcareous and 
glauconitic sandstone reddish in colour. These layers 
could be perhaps regarded as the continued facies of the 
Hauptsandstein. They are quite poor in fossils, dominated 
by large foraminifera and algal remains, but contain also 
bryozoan colonies. Other organic remains (fragments of

molluscs, planktonic foraminifera tests, echinoids and 
small fish teeth) are also associated with them.
The uppermost part of the section consists of rounded 
pebbles of algal build-ups accompanied by medium to 
coarse-grained calcareous sandstone. The build-ups are 
large, about 4 to 7 cm in diameter, oval to shape. The algal 
balls consist of concentrically arranged algal layers of a 
thickness of about 2 -3  mm. Each algal layer has dark red 
to black colour at the bottom surface, probably caused by 
oxides of manganese. This could be probably the layer, 
which has previously been reported also as the “Bryozoan 
layer”, but S eifert (1980) refer no algal colonies in this 
layer. Therefore perhaps the position of the true “Bryozoan 
layer” was not found during recent research.
The presence of many encrusting organisms (algal and 
Bryozoa) and the reddish colour of the sediment could 
be explained by a slight terrigenous input. The encrust­
ing organisms had therefore enough time to grow, and at 
the sea bottom there was a development of a so-called 
hardground. These special environmental conditions could 
be caused by the highest sea level (so-called highstand), 
during a small sea-level oscillation.
All samples taken have been divided into three groups: 
RH lx, RH 2x and RH 3x.
The samples RH lx (altogether 9 samples RH 11-RH 
19) have been taken from the fine-grained calcareous 
sandstone at the bottom of the visible profile (fig. 4). The 
samples were composed of slightly lithified sandstone with
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a high content of quartz grains and reddish colour.
The samples RH 2x (altogether 4 samples RH 20-RH 23) 
are from the uppermost part of the profile. This is also a 
calcareous sandstone, but it consists here of larger grains of 
quartz than in the lower part. For this sedimentary sequence, 
the presence of rounded algal build-ups is typical. Bryozoans 
often encrust the upper surface of these algal build-ups. 
Besides these samples, with clearly defined positions in the 
sedimentary sequence, there were found also some loose 
rocks in the vicinity of the quarry with many bryozoans 
visible on the rock surface. These pieces of the rock repre­
sent the samples RH 3x (altogether 7 samples RH 31-RH 
37), which have uncertain position in the sedimentary se­
quence. Mostly they were represented by hard-lithified 
sandy limestone, whitish to slightly reddish colour. This 
is probably from the layer, which has previously been 
reported as the “Bryozoan layer”
Seifert (1980) described bryozoans also from two other 
different places around Reingruberhohe (sample numbers 
5883 and 5749). In these places, the same bryozoans occur 
as in the main quarry but they are very rare, and therefore 
I consider all of them as one locality. Altogether 149 bryo­
zoan taxa have been determined from Reingruberhohe, 
among which are 7 new species and probably two new 
genera. The Bryozoa found at Reingruberhohe are listed in 
tab. 1. No Bryozoa have been reported by Seifert (1980) 
from any of the other localities from the Waschberg Zone 
(Upper Eocene), and I did not find any other Bryozoa dur­
ing my fieldwork in the years 1999 to 2000 either.

3. Methods

3.1. Methods used

To disintegrate the lithified rocks and to yield good bryo­
zoan colonies for taxonomical study the following method 
has been used:
The rock samples were cut to pieces of about 5 cm in 
diameter and dried at about 80 to 100 °C for about 24 to 
48 hours.
Then the hot samples were covered with concentrated ace­
tic acid (about 98% or more). The vessel with the sample 
must be covered to avoid the admission of moisture from 
the air. The sample was sometimes heated in a water bath 
up to 80°C. The samples disintegrated usually within 2 to 
8 weeks. Sometimes however it can take even 6 months. 
Often a precipitation is formed and the rest of acetic acid 
evaporated.
The precipitated sample was washed and sieved quickly to 
remove the acetic acid and to prevent corrosion of fossils. To 
clean the washed samples before detailed taxonomic study, 
they were macerated in Quaternary “O”™ for about 2-3 days. 
The samples with Quaternary “O”™ could be heated for a 
better effect of cleaning in water bath to 80-100 °C.

All the specimens were cleaned in an ultrasonic cleaner 
before taking any photos. For more details about the meth­
ods see ZAgorsek & V avra (2000).

3.2. Samples from Haselbach

After the usual washing and sieving, many of the aper­
tures on bryozoan colonies were not clean, and important 
morphological features could not be observed. Therefore, 
the samples were cleaned in Quaternary “O”™ with good 
success. The preservation of fossils is good, after clean­
ing in Quaternary “O”™ all-important features can be 
observed and documented.
Predominant fossils in washed sample are tests of benthic 
foraminifera and tube fragments of „Vermes“ Bryozoans 
are a common part within the sample studied, together with 
fragments of molluscs and echinoids. Altogether 28 differ­
ent bryozoan species have been determined from samples 
treated in acetic acid, the rest species were determined from 
samples washed and sieved by usual methods.

3.3. Samples from Reingruberhohe

The samples from the lower part of the profile (samples 
RHlx) are represented by slightly lithified calcareous sand­
stone, which was not washable. The samples were there­
fore dissolved in acetic acid, which was during this period 
heated each weak at least once at 80 °C. The precipitation 
was formed usually during 4 to 12 weeks. One sample (RH 
15) was destroyed during the acetic acid treatment. 
Besides bryozoan colonies, which are the dominant fos­
sils, the samples contain fragments of echinoids, tests of 
planktonic foraminifera and rare fragments of fish and 
shark teeth.
The upper part of the profile is represented by small algal 
builds-ups slightly lithified. The dissolving in acetic acid 
takes therefore less time; the “faster” samples were disin­
tegrated after 3 to 8 weeks. Some of the samples however 
were in concentrated acetic acid more than 4 month. The 
samples RH 20 and RH 21 have been stored together. 
The washed samples contain most abundantly the frag­
ments of algae. The Bryozoa formed an important part 
of the organic remains, and were preserved in very good 
condition. The other fauna was rare, mostly consisting of 
fragments of large foraminifera, molluscs and echinoids. 
The samples from loose rocks (samples RH 3x) were 
hard-lithified limestone. The disintegration in concentrated 
acetic acid takes usually more than 15 to 18 weeks. On 
the other hand, the preservation of the Bryozoa was the 
best within the studied material and the diversity of the 
bryozoan fauna was the highest.
There are almost only bryozoan colonies in the washed 
samples. The other fossils are very rare and are limited 
to few remains of foraminifera and brachiopods of Argy-
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rotheca. For more details about the methods and quality 
of the results, see Z ágorsek & V avra (2000).

4. Systematic Paleontology

The systematics of Cyclostomatida has been modified 
on the basis of B assler (1953) and V avra (1977). The 
systematics of Cheilostomatida is modified according to 
G ordon (1984, 1989) and by my own studies.
All measurements have been made by SemAfore® 3.0 pro 
Jeol software, all photos were taken through SEM Jeol, 
type JSM-6400 and prints have been made by Mr. Gold.

Phylum Bryozoa E hrenberg, 1831
Class Stenolaemata B org, 1926

4.1. Order Cyclostomatida B usk , 1852

Suborder Articulata B usk, 1859
Family Crisiidae Johnston, 1838

Genus Crisia L amouroux, 1812

The colony growth form is erect flexible and articulated. 
The articles (internodes) are biserial; the number of zo- 
oecia in each article varies from 4 up to 10. The zooecial 
apertures are situated on one side only. The dorsal side of 
the colony is slightly porous or rarely nonporous. Gonozo- 
oecia are present, large and its grown direction is parallel 
to the colonial axis.

Crisia elongata M il n e  E d w a r d s , 1838 
pi. 1, fig. 1

1838 Crisia elongata sp.n., M ilne Edwards p. 203, PI. 7, Fig. 
2

v. 1848 Crisia Edwardsii sp.n., R euss p. 53, PI. 7, Fig. 20 
1920 Crisia Edwardsii R euss, C anu & B assler p. 705, PI. 
141, Fig. 5-7 (cum. syn.)

1958 Crisia elongata M ilne E dwards, B obies p. 158, PI. 13, 
Fig. 4, PI. 15, Fig. 22, 23 (cum. syn.) 

v. 1963 Crisia edwardsii R euss, M alecki p. 54
1980 Crisia elongata M ilne Edwards, B raga p. 35, Fig. 17 

v. 1992 Crisia elongata M ilne E dwards, Z ágorsek p. 235 
v. 2001a Crisia elongata M ilne E dwards, Z ágorsek p. 23, PI. 

1, Fig. 4,5

Diagnosis: The width of the colony article (internode) is 
about 0.3 mm, which is the width of about 4 zooecial tubes 
and it is approximately equal or little smaller than the dis­
tance between apertures (0.25 to 0,35 mm). The apertures 
are circular with a very salient peristome. The peristome is 
slightly developed, sometimes little curved laterally. The 
zooecial frontal wall is smooth, slightly ribbed, but little 
convex. The dorsal wall is smooth, porous and convex.

Gonozooecia have not been observed.
Remarks: The frontal side of the described specimens has 
the same granulation as described by B raga (1980) but 
those specimens found by M ilne Edwards (1838), are 
more granular. The presence or absence of granules can 
be explained by different preservation. The micrometric 
dimensions as well as the ratio between apertural distance 
and the colonial width is the same as described by B raga 
(1980) and C anu & B assler (1920), so I believe that all 
these specimens are conspecific.
B obies (1958) concluded that Crisia Edwardsii R euss, 
1848 is a junior synonym of Crisia elongata M ilne 
Edwards, 1838. The specimens described by Reuss and 
stored in the Museum of Natural History in Vienna have 
less granular dorsal walls. All other features are the same 
as described by M ilne Edwards (1838).
Occurrence: Reingruberhohe (only S eifert’s samples). 
Distribution in time and space:
Lutetian - Paris (Canu & B assler, 1920)
Priabonian Vicentin (R euss, 1869a), South Carolina 

(C anu & B assler, 1920), Poland (M alecki, 1963), 
France (B obies, 1958), Italy (B raga, 1980), Slovakia 
(ZAgorsek, 1992), Hungary (Zagorsek, 2001a), Aus­
tria (Z agorsek, 2001b)

Rupelian - Germany (R euss, 1866), France - Gaas (R euss, 
1869b), Italy (B obies, 1958)

Burdigalian Gard (C anu & B assler, 1920), France 
(M alecki, 1963)

Serravallian - Italy (C anu & B assler, 1920), Gard (C anu 
& B assler, 1920)

Tortonian - Austria & Hungary (Reuss, 1848), Italy (Canu 
& B assler, 1920), Poland (B obies, 1958), France (B o­
bies, 1958), Czech (V avra, 1977)

Zanclean - Italy (Canu & B assler, 1920)
Piacenzian - Italy (C anu & B assler, 1920)
Recent - Mediterranean (M alecki, 1963), Mexico Gulf 

(B raga & B arbin, 1988), Red see (V avra, 1977)

Crisia hoernesii R euss, 1848 
pl. l ,f ig .2

v.* 1848 Crisia Hornesii sp.n., R euss p. 54, PI. 7, Fig. 21, PI. 11. 
Fig. 28
1920 Crisia hornesi R euss, C anu & B assler p. 704, PI. 141, 
Fig. 1-4 (cum. syn.)
1958 Crisia hoernesii R euss, B obies p. 155, PI. 14, Fig. 9- 
13
1975 Crisia hoernesi R euss, B raga p. 143, PI. 1, Fig. 1 

v. 1988 Crisia hoernesi Reuss, B raga & B arbin p. 505 
v. 1992 Crisia hoernesi R euss, Z agorsek p. 235, PI. 1, Fig. 1 
v. 2001a Crisia hoernesii R euss, Z agorsek p. 23, PI. 1, Fig. 3

Diagnosis: The colony width is approximately equal to 
the width of 5 to 7 zooecial tubes. The width of the col­
ony (0.25 to 0,35 mm) is always larger than the distance 
between the apertures (0.20 to 0,30 mm). The aperture is
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circular with a slight peristome. The zooecial frontal wall 
is slightly porous and smooth. No furrows between the 
zooecial tubes are developed. The dorsal side of the colony 
is nonporous. The gonozooecium is not known.
Remarks: The material (syntypes) described by Reuss 
(1848) and stored in the Museum of Natural History in 
Vienna are almost identical with the described specimens. 
The syntypes have strongly porous frontal walls and the 
apertural diameter is a little larger than in the studied speci­
mens from Waschberg zone. No gonozooecia have been 
observed in the syntype specimens, neither in specimens 
from the Reingruberhohe.
The species is one of the most common small cyclostoma- 
tous Bryozoa in Eocene sediments in Alpine Carpathians 
region. The most similar species Crisia elongata M ilne 
Edwards, 1838 differs in having a larger distance between 
zooecial apertures then the width of the colony. 
Occurrence: Haselbach and Reingruberhohe in the entire 
section (samples RH 2, RH 3, RH 10+11, RH 31 and RH 
33).
Distribution in time and space:
Lutetian - Paris (C anu & B assler, 1920)
Priabonian - Mississippi & Alabama (C anu & B assler, 

1920), France (B obies, 1958), Romania (G hiurca, 
1987), Italy (B raga, 1975), Slovakia (ZAgorsek, 
1992), Hungary (ZAgorsek, 2001a), Austria (ZAgor­
sek, 2001b)

Rupelian Germany (R euss, 1866), France (B obies, 
1958)

Burdigalian - Gard (Canu & B assler, 1920)
Serravallian - Herault (Canu & B assler, 1920), Italy (C anu 

& B assler, 1920), Gard (C anu & B assler, 1920) 
Tortonian - Austria & Hungary (R euss, 1848), Italy (Canu 

& B assler, 1920), Poland (B obies, 1958), Italy (B o­
bies, 1958), Czech (VAvra, 1977), Greece (VAvra, 
1977), Romania (VAvra, 1977),

Zanclean - Italy (C anu & B assler, 1920), Greece (B obies, 
1958)

Piacenzian - Italy (C anu & B assler, 1920)
Recent - Mediterranean (C anu & B assler, 1920), Philip­

pines (B raga & B arbin, 1988)

Crisia eburnea (Linnaeus, 1758) 
pi. 1, fig. 3

1958 Crisia eburnea (L innaeus), B obies p. 151, PI. 12, Fig. 
2,3
1977 Crisia eburnea (L innaeus), VAvra p. 11 

v. 1974 Crisia eburnea (L innaeus), VAvra p. 347 
v. 2001a Crisia eburnea (L innaeus), ZAgorsek p. 23, PI. 1, Fig. 

1

Diagnosis: The colony branches (internodes) are very 
narrow. The maximum width of the colony (about 0,287 
mm) is only the width of the two zooecial tubes. A nar­
row furrow laterally separates the zooecia. The zooecial

tubes are long (0.75 - 1 mm) terminated with a rounded 
aperture. The zooecial wall is slightly ribbed or smooth, 
nonporous and little convex. The gonozooecium is rare, 
large and globular.
Remarks: A strikingly similar species, Crisia haueri Reuss, 
1848 has even narrower colony branches, with most of the 
width of its colony composed by one zooecial tube only. 
Crisia eburnea (L innaeus) is known only with smooth 
frontal walls up to now, however the slight ribs present in 
Reingruberhohe specimens could be regarded as within 
species variation, or they could be caused by preservation. 
All other features present on the Reingruberhohe speci­
mens are identical with those described and pictured by 
B obies (1958) and VAvra (1977 and 1974).
Occurrence: Reingruberhohe (samples RH 1, RH 7, RH 
10+11 and S eifert’s samples).
Distribution in time and space:
Priabonian Hungary (ZAgorsek, 2001a), Romania 

(G hiurca, 1987), Austria (ZAgorsek, 2001b) 
Serravallian - France (B obies, 1958)
Helvetian - France (VAvra, 1977)
Tortonian - France (B uge, 1957), Italy, Poland, Austria, 

Hungary (B obies, 1958), Russian (VAvra, 1977) 
Messinian - Italy (B obies, 1958), Greece (VAvra, 1977) 
Quaternary & recent - Mediterranean & north Atlantic 

(B obies, 1958), North see (VAvra, 1977)

Suborder Tubuliporina M ilne E dwards, 1838 
Family Diastoporidae G regory, 1899

Genus Diastopora L am o ur o u x , 1821

The colony is erect with an encrusting base; the encrusting 
stage is a so-called “Berenicea” stage. The adult colony 
is characteristically bilamellar and thin. The shape of the 
colony is, as seen from the frontal, irregularly circular. The 
peristome is short, or not developed. According to B org 
(1944) the gonozooecia are oval, polygonal, or strongly 
expanded transversely.

Diastopora flabellum R euss, 1848 
pi. l,fig. 5, 6

1848 Diastopora flabellum sp.n., R euss p. 51, PI. 7, Fig.9 
v. 1963 Bereniceaplanulata C anu & Lecointre, M alecki p. 56, 

PI. 1, Fig. 2
1977 Diastopora flabellum R euss, VAvra p. 20 

v. 2001b Diastopora flabellum Reuss, ZAgorsek p. 516, PI. 1. 
Fig. 3

Diagnosis: The colony is erect, bilamellar and thin. Later­
ally, the colony has shape as rounded square. The zooecia 
are short, tube-like, with circular apertures surrounded by 
a short peristome. The frontal wall is smooth and nonpo­
rous. Gonozooecia have not been described.
Remarks: The original Reuss material has not been found
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in his collection in the Museum of Natural History in Vi­
enna. Nevertheless, the description and illustrations are 
almost identical with specimens from Waschberg zone. 
M alecki (1963) described Berenicea planulata C anu & 
L ecointre, 1933 which exhibits all the taxonomical fea­
tures of Diastoporaflabellum R euss. Encrusting colonies 
with very short, tube-like zooecia probably also belong to 
Diastopora flabellum R euss. The zooecial apertures are 
circular surrounded with a short peristome. The frontal 
wall of this zooecium is smooth and slightly perforated by 
very small pores. The described encrusting colonies have 
no gonozooecia. Therefore, their species determination 
is not possible. They seem however to be very similar to 
the so-called “Berenicea” ontogenetic stage of Diastopora 
flabellum R euss, 1848 as described by R euss (1848). 
Occurrence: Haselbach and Reingruberhohe (sample RH 
31 and Seifert’s samples).
Distribution in time and space:
Priabonian - Poland (M alecki, 1963), Austria (Zágorsek, 

2001b)
Tortonian - Austria & Hungary (R euss, 1848), France 

(B uge, 1957), Italy (V ávra, 1977), Serb (V ávra, 
1977), Poland (V ávra, 1977)

Zanclean - Italy (V ávra, 1977)

Family Tubuliporidae Johnston, 1838

Genus Exidmonea  D avid , M ongereau &  P o uyet , 
1972

The colony is erect, rod-like and rarely bifurcating. The 
transverse section is always triangular, the zooecial aper­
tures are situated laterally; one side (dorsal) of the colony is 
without any apertures. The dorsal side is always smooth, or 
slightly ribbed without pores (kenozooecia). The zooecial 
tubes are arranged in fascicles, the fascicles are parallel to 
each other; the number of apertures in each fascicle varies 
from 2 to 6. The apertures are mostly square-shaped or 
little rounded. The zooecial frontal wall is slightly porous, 
or smooth. The gonozooecia are developed on the frontal 
side, they are usually large globular with an oeciopore 
smaller than the zooecial aperture.
Remarks: The genus Exidmonea was first described by 
M ongereau (1969). However, he did not establish a type 
species, and therefore it is not a valid genus (as pointed 
out by T aylor & V oigt, 1992). According to them, the first 
who gave also a type species for this genus were D avid, 
M ongereau & Pouyet (1972), so they are the authors of 
the valid genus Exidmonea.

Exidmonea atlántica D avid, M ongereau & Pouyet, 
1972

pi. 2, fig. 1,2

1920 Idmonea atlántica Johnston, C anu &  B assler p. 778, 
PI. 140, Fig. 1-13 (cum. syn)

v. 1963 Idmonea atlántica Johnston, M alecki p. 62, Fig. 25, 
PI. 2, Fig. 1
1969 Exidmonea atlántica Auct., M ongereau p. 216, PI. 16, 
Fig. 1-11, PI. 17, Fig. 1 (cum. syn)
1977 Exidmonea atlántica Auct., V ávra p. 25 

v. 1988 Exidmonea atlántica Auct., B raga & B arbin p. 506, 
PI. 1, Fig. 1

v. 1992 Exidmonea atlántica Auct., Z ágorsek p. 238, Pi. 2, 
Fig. 7

v. 2001a Exidmonea atlántica D avid, M ongereau & Pouyet, 

Z ágorsek p. 24, PI. 1, Fig. 8, 9

Diagnosis: The colony is bifurcated with oval to triangu­
lar transverse section. The angle between frontal sides is 
sharp, about 60 degrees. Usually 3 to 5 zooecia are ar­
ranged in each fascicular row. The zooecial fascicles are 
arranged alternately on each side of the frontal part of the 
colony, protruding beyond the colonial margin. The lateral 
walls of zooecia are usually very well visible thanks to 
their different colour. The aperture is rectangular to oval. 
The dorsal side of the colony is smooth or slightly ribbed 
and convex or flat. The gonozooecia are large, convex, 
usually placed on the median part of the colony, or near 
a bifurcation. The frontal wall of the gonozooecium is 
slightly porous.
Remarks: The described specimens are slightly more 
porous on their dorsal side and their peristomes are less 
protruding than in M ongereau specimens. According to 
M ongereau (1969), E. atlántica is a widely variable taxon, 
so these features are not specific.
Occurrence: Reingruberhohe in the entire section (sam­
ples RH 1, RH 4, RH 10+11, RH 13, RH 31, RH 37 and 
Seifert’s samples).
Distribution in time and space:
Lutetian - Argentina (V ávra, 1977)
Priabonian - Poland (M alecki, 1963), Austria (Z ágorsek, 

2001b), Hungary (Z ágorsek, 2001a), Italy (B raga 
& B arbin, 1988), Slovakia (Z ágorsek, 1992), North 
Carolina & Georgia & Florida & Alabama (C anu & 
B assler, 1920), France (M ongereau, 1969), Romania 
(G hiurca, 1987)

Tortonian - Austria (V ávra, 1977), France, Czech and 
Australia (V ávra, 1977)

Zanclean - Mexico (V ávra, 1977)
Quaternary & Recent - cosmopolitan (V ávra, 1977)

Exidmonea giebeli (Stoliczka, 1862) 
pi. 2, figs. 4, 5

v.*1862 Idmonea giebeli sp.n., S toliczka p. 81, PI. 1, Fig. 6 
1963 Platonea cf. clavata (C anu & B assler), M alecki p. 
65, PI. 2, Fig. 2
1969 Exidmonea giebeli (S toliczka), M ongereau p. 232, PL 
20, Fig. 1-3,9, 11

v. 1988 Exidmonea giebeli (S toliczka), B raga & B arbin p. 

506
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v. 1992 Exidmonea giebeli (S toliczka), ZAgorsek p. 240, PL 
1, Fig. 5

v. 2001a Exidmonea giebeli (S toliczka), ZAgorsek p. 24, PI.
1, Fig. 10, 11

Diagnosis: The colony has a triangular transverse section; 
the angle between the frontal sides is about 100 degrees. 
Usually 3 to 4 zooecia are arranged in each fascicular 
row. The zooecial fascicles are not in pairs, but they are 
arranged on the frontal part of the colony, protruding 
beyond the colonial margin. The frontal wall is strongly 
porous. The apertures are circular with short and narrow 
peristome, curved little laterally. The dorsal side of the 
colony is slightly porous, flat or rarely slightly convex. 
The gonozooecia are unknown.
Remarks: The specimens described as Platonea cf. cla- 
vata (C anu & B assler) by M alecki (1963) have colonies 
almost identical to Exidmonea giebeli (Stoliczka). There­
fore, I believe that it belongs to this species.
The syntypes deposited in the Museum of Natural History 
in Vienna have mostly a circular to oval transverse section 
and the diameter of their apertures is little smaller than in 
the Reingruberhohe specimens. The specimens described 
by M alecki (1963) have also a smaller diameter of aper­
ture, but M ongereau’s specimens have larger apertural di­
ameters. However, other features are identical, so I believe 
that all these specimens belong to the same species. 
Occurrence: Haselbach and Reingruberhohe, in the entire 
section (samples RH 1, RH 6, RH 10+11, RH 13, RH 31, 
RH 33 and Seifert’s samples).
Distribution in time and space:
Priabonian - Poland (M alecki, 1963), Slovakia (Zagorsek, 

1992), Romania (G hiurca, 1987), Italy (Stoliczka, 
1862, B raga & B arbin, 1988), Hungary (Zagorsek, 
2001a), Austria (Z agorsek, 2001b), France (M on- 
gereau, 1969)

Tortonian - New Zealand (B raga & B arbin, 1988)

Exidmonea hoernesi (Stoliczka, 1862) 
pi. 2, fig. 3

v.* 1862 Idmonea Hornesi sp.n., Stoliczka p. 82, PI. 1, Fig. 7 
v. 1963 Idmonea petri d ’A rchiac, M alecki p.64, Fig. 26, PI.

2, Fig. 5
1969 Exidmonea hornesi (S toliczka), M ongereau p. 235, 
PI. 18, Fig. 8, 9 (cum. syn)

v. 1992 Exidmonea hornesi (S toliczka), Z agorsek p. 237, PI.
1, Fig. 4

v. 2001a Exidmonea hoernesi (S toliczka), Z agorsek p. 25, PI.
2, Fig. 1,2

Diagnosis: There are about 3 to 4 zooecia in each fascicular 
row; the fascicles are in pairs. One zooecial tube is some­
times arranged outside the fascicle. This tube is situated 
near the dorsal side of the colony, in the most lateral posi­
tion. The aperture of this zooecial tube is usually shifted

more proximally from the fascicle. The zooecial frontal 
wall is strongly porous. The apertures are rectangular, with 
a short and narrow peristome or without any peristome. 
The dorsal side of the colony is ribbed, slightly convex 
or flat. The gonozooecia are large, convex, usually placed 
on the median part of the colony. The frontal wall of the 
gonozooecium is nonporous and slightly granular. 
Remarks: The described specimens have somewhat tri­
angular transverse sections (angle between frontal walls 
about 40°), while specimens described by M ongereau 
(1969) have a more circular or a triangular section with 
angles about 60°.
Because of the presence of 3 to 4 zooecia in each fascicu­
lar row, the triangular cross section and strongly porous 
zooecial frontal wall the Idmonea petri d ’A rchiac, as de­
scribed by M alecki (1963) belongs to Exidmonea hornesi 
(Stoliczka)
The syntypes deposited in the Museum of Natural History 
in Vienna also have a more circular, even oval, transverse 
section and have fascicles with about 4 zooecial tubes. 
The single zooecial tube in each syntype that is not in the 
fascicle is also shifted a little proximally. Although no 
gonozooecia have been found among the studied material, 
the specific features, especially the presence of zooecial 
tubes outside the fascicle shifted a little proximally are 
identical with described specimens.
Occurrence: Haselbach and Reingruberhohe, in the entire 
section (samples RH 2, RH 6, RH 10+11, RH 13, RH 31, 
RH 37 and S eifert’s samples).
Distribution in time and space:
Priabonian Italy (S toliczka, 1862), Poland (M alecki, 

1963), Slovakia (Z agorsek, 1992), France (M on­
gereau, 1969), Romania (G hiurca, 1987), Hungary 
(Z agorsek, 2001a), Austria (Zagorsek, 2001b) 

Oligocene - Germany (M ongereau, 1969)

Genus Tayloripora gen. nov.

Diagnosis: The colony is fixed-walled, erect with triangular 
transverse section and zooecial apertures situated on two 
sides. The dorsal side is without apertures. The zooecial 
frontal wall is porous. The dorsal side is formed by paral­
lel narrow kenozooecia closed by diaphragms (so called 
dactylethrae). The gonozooecia are situated on dorsal side 
of colony.
Derivatio nominis: In honour of Dr. Paul Taylor, special­
ist on Cyclostomatida at the Natural History Museum in 
London (United Kingdom).
Included species: Type species: Tayloripora ovicellata 
sp.n., perhaps also Idmonea reticulata R euss, 1869 
Comparison: The most similar genus is Erkosonea Canu 
& B assler, 1920 in having dorsal kenozooecia closed by 
diaphragms (dactylethrae) and having similarly arranged 
zooecia in the colony. It differs mainly in having frontal 
ovicells known only in one specimen. This ovicell with a 
broken frontal wall is situated in the bifurcation of the co-
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lonial branch (B assler, 1953).Exidmonea is very similar in 
structures of the frontal side of the colony. It has the same 
fixed-walled organisation, slightly porous frontal walls, 
and alternating fascicles. It has however typical frontal 
gonozooecia with slightly porous frontal wall.
The known genera with dorsal ovicells are Tervia Jul- 
lien, 1882 and Pseudidmonea B org, 1944. Tervia has 
free-walled organisation of the colony, Pseudidmonea 
has a dorsal side of the colony formed by nervi and sulci 
as in Hornera.
Remarks: Tayloripora seems to have a combination of 
characters of three genera: Erkosonea (development of 
dorsal side of colony), Tervia (dorsal ovicells with porous 
rim inside) and Exidmonea (development of frontal side 
of colony).
Due to the zooecia in fascicles opening only on one side 
of the colony, Tayloripora is listed in the Family Tubuli- 
poridae Johnston, 1838

Tayloripora ovicellata sp.n.
pi. 3, figs. 1-8

Diagnosis: The colony is fixed-walled, with zooecia ar­
ranged in alternating fascicles. The fascicles are formed 
by 3 to 5 zooecial apertures. The zooecial frontal wall 
is porous. The dorsal side of the colony is formed by 
parallel kenozooecia closed by diaphragms (so called 
dactylethrae). The diameter of kenozooecia is about half 
of the diameter of the autozooecia. The gonozooecium is 
situated on the dorsal side of the colony; it is prominent, 
globular, usually perforated laterally by pores, frontally 
smooth. The oeciopore opens on the distal margin of the 
gonozooecium.
Holotype: The specimen depicted in pi. 3, fig. 1, 2, from 
the locality Reingruberhohe, deposited in the Institute of 
Palaeontology, University of Vienna, Austria.
Paratypes: 9 specimens from the locality Reingruberhohe,

deposited in the Institute of Paleontology, University of 
Vienna, Austria.
Derivatio nominis: Due to the presence of ovicell - gono­
zooecia
Locus typicus: Reingruberhohe (sample RH 31).
Stratum typicum: Eocene - Priabonian.
Dimensions:
(in micro meters = pm\ x = average, details in fig. 5)
length of the colony: 1612 - 3825; x = 2497
width of the colony: 576 - 770; x = 659
width of the colony in bifurcation: 739 - 1466; x = 1129
length of zooecial aperture: x = 120
width of zooecial aperture: x = 103
area of zooecial aperture: 7 878 - 15 729;x =11 391
length of ovicell: x = 912
width of ovicell: x = 658
height of ovicell: 252 - 453; x = 391
length of oeciopore: 80
width of oeciopore: 148
width of porous ring in the ovicell: 157 - 206; x = 177
diameter of pores in the ovicell: 29 - 71; x = 46
diameter of kenozooecial tubes: 32 - 94; x = 57
length of dactylethrae: x = 145
width of dactylethrae: x = 97
width of zooecia: x = 77 - 96; x = 80
thickness of frontal part of the colony from lateral view:
x = 333
thickness of dorsal part of the colony from lateral view: 
x = 378
Description: The colony is fixed-walled, erect, branching 
with zooecia arranged in alternating fascicles. The trans­
verse section of the colony is oval to rounded triangular. 
The fascicles are with long peristomes, formed by 3 to 
5 zooecial tubes. The zooecial frontal wall is smooth, 
slightly porous. Usually the aperture of the most marginal 
zooecium is not in the fascicle. The zooecial apertures are 
square shape, the most marginal zooecium has aperture al­

most circular or more rounded 
than the apertures of the 
regular zooecia. The dorsal 
side of the colony is formed 
by parallel narrow kenozo­
oecia closed by diaphragms 
(so called dactylethrae in 
Canu & B assler, 1920). The 
diameter of kenozooecia is 
about half of the diameter 
of autozooecial tubes. The 
diaphragms exposed on the 
dorsal side of the colony 
have the same diameter, or are 
larger than autozooecial aper-

Figure 5: Chart of important
measurements of Tayloripora
ovicellata sp.n. (values in pm).
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tures. The diaphragms are usually not developed around 
the gonozooecium. The gonozooecium is situated always 
on the dorsal side of the colony. It is prominent, globular 
usually perforated laterally by pores. The frontal wall of 
the gonozooecium is smooth, nonporous, but only rarely 
preserved. When the gonozooecial frontal wall is missing, 
the porous rim is preserved inside the remains of the gono­
zooecium. The position of the oeciopore can be supposed 
to be located where the porous rim is interrupted. Usually 
the rim is cut in its distal margin. Therefore, the oeciopore 
probably opened at the distal edge of the gonozooecium. 
The oeciopore itself has not been observed.
Remarks: Reuss (1869) described a new species Idmonea 
reticulata from the locality Val di Lonte, Italy, (R euss, 
1869: PI. 34, Fig. 13, M ongereau, 1969: PI. 20, Fig. 5, 
10). The species is very similar to Tayloripora ovicellata 
sp.n. in general morphology. The syntypes of the Idmo­
nea reticulata Reuss, 1869 deposited in the Museum of 
Natural History in Vienna have narrower branches, shorter 
peristomes and developed no gonozooecia. Other features 
are identical with the Tayloripora ovicellata sp.n. Because 
gonozooecia are unknown in Idmonea reticulata R euss, 
1869, the correct attribution of this species remains un­
certain.
Occurrence: Reingruberhohe (samples RH 31 and RH 33).

Genus Idmidronea C a n u  &  B assler , 1920

The colony is erect, branching with apertures only on 
one side. The transverse section is triangular to oval. The 
zooecia are in fascicles, usually only a few apertures (2-4) 
are arranged in the fascicle. The dorsal side is formed by 
thin, narrow long kenozooecia (so called firmatopores). 
The gonozooecium is not known.

Idmidronea uniporica sp.n.
pi. 4, figs. 1-3

Diagnosis: The colony is narrow, erect with circular to 
oval transverse section. The fascicles are quite close to­
gether, arranged alternately. They are formed only by two 
zooecia. The zooecial aperture situated more frontally is 
larger than the second one, 
which lies more marginally.
The peristome is short, but 
wide. Numerous parallel nar­
row kenozooecial tubes form 
the dorsal side of the colony.
Holotype: The specimen de­
picted in pi. 4, fig. 1, from 
the locality Reingruberhohe 
(sample RH 31), deposited in
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Figure 6: Chart of important
measurements of Idmidronea
uniporica sp.n. (values in pm).

the Institute of Paleontology Vienna University, Austria. 
Paratypes: 5 specimens from the locality Reingruberhohe, 
deposited in the Institute of Palaeontology, University of 
Vienna, Austria.
Derivatio nominis: Due to the one frontal aperture in the 
fascicle, this, from frontal view, looks like the only aperture 
in the fascicles.
Locus typicus: Reingruberhohe (sample RH 31).
Stratum typicum: Eocene - Priabonian.
Dimensions:
(in micro meters = pm; x = average, details in fig. 6)
length of the colony: 1347 - 2221; x = 1845
width of the colony: 387 - 562; x = 458
diameter of kenozooecia: 20 - 44; x = 29
width of zooecia: 55 - 97; x = 89
length of frontal zooecial aperture (as preserved): x = 165
width of frontal zooecial aperture: x = 89
length of marginal zooecial aperture (as preserved): x = 103
width of marginal zooecial aperture: x = 78
thickness of frontal part of the colony (measured from
lateral view): 196 - 231; x = 208
thickness of dorsal part of the colony (measured from 
lateral view): 148 - 295; x = 224
Description: The colony is narrow, small, erect straight; 
no bifurcated colony has been found. The transverse sec­
tion is oval or circular with flat frontal side and rounded 
dorsal side. The frontal side appears little different from 
the rest of the colony, flat, narrow with slightly porous 
zooecial frontal walls. The alternately arranged fascicles 
are formed only by two zooecial tubes with apertures only 
on the frontal side of the colony. The aperture, visible only 
from the frontal side, opens frontally, is large, oval with a 
wide peristome. The second aperture opens in the margin 
of the frontal area and sometimes is visible only from 
lateral view. It is oval to circular and little more than half 
the diameter of the frontal one. This second aperture has 
usually no peristome. The dorsal side of colony is rounded, 
and is formed by numerous parallel narrow kenozooecial 
tubes (called firmatopores in Canu & B assler, 1920). They 
form a thick collar. Gonozooecia are unknown. 
Comparison: The most similar species is Idmidronea 
maxillaris Lonsdale, 1845 described by Canu & B assler

1

;
........X

| X

j

..............o .la ...............

..........."X

........ .♦1....
♦

:o o od^ou ♦
........

.............'gctu .............

50 100 length 150 200 250

♦ frontal 
aperture

O marginal 
aperture

Xthickeness of 
frontal 
part/dorsal 
part

©Verein zur Förderung der Paläontologie am Institut für Paläontologie, Geozentrum Wien



114 Beiträge zur Paläontologie, 28, Wien, 2003

(1920 on page 785, PI. 131, Fig. 1-7), having very simi­
lar frontal side of colony and same structures on dorsal 
side. It differs however in having always three zooecia in 
fascicles and in having a much larger colony with branch 
widths about 1 mm.
Idmidronea coronopus D efrance, 1822 illustrated in 
Canu & B assler (1920, p. 787, Fig. 253) is also similar 
in having only two zooecia in the fascicles, but both of 
them are situated on the frontal side of the colony, and the 
colony is usually very robust and branching. Idmidronea 
coronopus described by B raga (1963) has four zooecial 
tubes in fascicles so probably it does not belong to the 
same species. M oissette (1988) described as Idmidronea 
coronopus from the Miocene, which has only two zooecia 
in the fascicles, but they are small and facing on the lateral 
side of the colony. The distinctive features seem to be the 
narrow branches and two zooecia in fascicles, one of which 
being large opens on the frontal and second one being 
smaller situated on the marginal side of colony.
Remark: The measured length of the zooecial apertures 
strongly depends on preservation, and therefore length & 
width ratio is about 2:1, however usually they are almost 
always nearly equal. Due to presence of “firmatopores” this 
species is listed under Idmidronea Canu & B assler, 1920 
Occurrence: Reingruberhohe (samples RH 31 and RH 33).

Family Oncousoeciidae C anu, 1918

Genus Oncousoecia C anu , 1918

The colony is encrusting, or erect with an encrusting base. 
The zooecial tubes are short but wide, with a short peris­
tome. The gonozooecium is large, spread out between few 
zooecial tubes; the oeciopore is larger than the zooecial 
aperture. The axis of the gonozooecium is parallel to that 
of the zooecial tubes.

Oncousoecia biloba (R euss, 1848) 
pi. 5, fig. 1

v.* 1848 Hornera biloba sp.n., R euss p. 43, PI. 6, Fig. 21 
v. 1869a Filisparsa varians sp.n., Reuss p. 286, PI. 35, Fig. 14, 

15
1920 Oncousoecia varians (R euss), C anu & B assler p. 690, 
PI. 157, Fig. 17-24 (cum. syn.)

v. 1963 Proboscina variabilis C anu & B assler, M aleckj p. 69, 
Fig. 29

v. 1963 Proboscina admonta C anu & B assler, M alecki p. 70, 
PI. 3, Fig. 6

? 1972 í‘Oncousoecia,, biloba (R euss), M ongereau p. 321, PI.
2, Fig. 6
1977 Oncousoecia biloba (R euss), VAvra p. 31
1988 Oncousoecia biloba (R euss), B raga & B arbin p. 508,
PI. 2, Fig. 1, 2 (cum. syn.)

v. 2001a Oncousoecia biloba (R euss), Z agorsek p. 26, PI. 2, 
Fig. 6

Diagnosis: The colony is erect, unilamellar with 5 to 10 
zooecial rows obliquely parallel to each other. The zooecial 
tubes are short with a nonporous frontal wall. The apertures 
are circular, situated on a short but wide peristome. The 
gonozooecium is situated on the proximal end of the col­
ony. It is usually large with nonporous frontal wall, spread 
between 3 to 6 zooecial tubes. The oeciopore is without 
peristome. The dorsal wall is smooth, nonporous. 
Remarks: The syntypes deposited in the Museum of 
Natural History in Vienna have a little longer zooecial 
tubes. Other features, especially the shape and the posi­
tion of the gonozooecium, are identical with described 
specimens. Proboscina variabilis Canu & B assler, 1920 
and Proboscina admonta Canu & B assler, 1920 as de­
scribed by M alecki (1963) display all important features 
of Oncousoecia biloba (Reuss) and are therefore listed here 
as synonyms. B raga & B arbin (1988) described zooecia 
with shorter zooecial tubes. They also pointed out that 
Filisparsa varians Reuss, 1869a is a junior synonym of 
Hornera biloba Reuss, 1848.
A lectotype erected by M ongereau (1972) is an erect 
bifurcated colony with only 5 short zooecial tubes, 
without a gonozooecium. Therefore, I am not sure 
if it belongs to this species. The species seems to be 
very variable in shape and length of zooecial tubes, so 
perhaps the length of zooecial tube is only within-spe- 
cies variability.
Occurrence: Haselbach and Reingruberhohe (samples RH 
2, RH 9 and Seifert’s samples).
Distribution in time and space:
Tertiary - Germany, France, Italy, North America, Romania 

and Russia (VAvra, 1977)
Lutetian - France (C anu & B assler, 1920)
Priabonian - Vicentin (Reuss, 1869a), Romania (G hiur- 

ca, 1987), Poland (M alecki, 1963), Italy (B raga & 
B arbin, 1988), Hungary (Zagorsek, 2001a), Austria 
(Z agorsek, 2001b)

Rupelian - France (C anu & B assler, 1920)
Serravallian - Gard & Italy (C anu & B assler, 1920) 
Tortonian - Austria & Hungary (R euss, 1848), Italy (Canu 

& B assler, 1920), Russia (C anu & B assler, 1920), 
Czech (VAvra, 1977)

Zanclean - Italy (C anu & B assler, 1920)
Piacenzian - Italy (C anu & B assler, 1920), France (Canu 

& B assler, 1920)
Quaternary & Recent - Mediterranean (B raga & B arbin, 

1988)

Genus Filisparsa d ’O rb ig n y , 1853

The colony is erect, unilamellar, dichotomously branching, 
narrow; about 3 to 6 zooecial tubes form the width of the 
colony. The zooecial apertures are irregularly arranged 
only on the frontal side. The dorsal side is smooth, non­
porous. The apertures are situated on the top of the short 
peristome. Gonozooecia are unknown.
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Filisparsa tenella Stoliczka, 1862 
pi. 2, fig. 6

v.* 1862 Filisparsa tenella sp.n., S toliczka p. 80, PI. 1, Fig. 5 
v. 1963 Proboscina colubra C anu & B assler, M alecki p. 70, 

PI. 3, Fig. 4
v. 2001b Filisparsa tenella Stoliczka, Z agorsek p. 519

Diagnosis: The width of the colony is formed by about 5 
zooecial tubes. The zooecia are not in fascicles, the zooe- 
cial tubes are long, with porous, slightly convex frontal 
wall. The apertures are circular, sometimes at the top of a 
peristome, arranged in irregular position. The dorsal side 
of the colony is smooth, slightly ribbed.
Remarks: The holotype in the Museum of Natural His­
tory in Vienna is identical with specimens described here, 
except that some specimens have more parallel zooecial 
tubes, up to 7. The specimens described by M alecki (1963) 
exhibit the same features as the holotype and therefore 
belong to this species.
Occurrence: Haselbach and Reingruberhohe in the entire 
section (samples RH 1, RH 3, RH 8, RH 10+11 and RH 
31).
Distribution in time and space:
Priabonian Italy (S toliczka, 1862), Poland (M alecki, 

1963), Romania (G hiurca, 1987), Austria (ZAgorsek, 
2001b)

Family Terviidae C anu & B assler, 1920

Genus Tervia Jullien, 1882

The colony is erect, dichotomously branching, unilamel­
lar. The zooecial apertures are situated only in one side, 
arranged in fascicles. The fascicles are never parallel to 
each other (unlike Exidmonea). Lateral walls of the zo­
oecia form structures similar to the nervi in Horneridae 
arranged between zooecial apertures. The structures are not 
developed on the dorsal side. Gonozooecia are developed 
dorsally; the axis is parallel with direction of growth. The 
oeciostome is terminal.

Tervia serrata (Reuss, 1869a)

v.* 1869a Hornera serrata sp.n., Reuss p. 285, PI. 35, Fig. 10, 11 
1892 Hornera serrata R euss, W aters p. 159, PI. 3, Fig. 11 
1963 Ybselosoecia typica (M anzoni), M alecki p. 76, PI. 5, 
Fig. 1
1972 “Hornera” serrata Reuss, M ongereau p. 343, PI. 9, Fig. 
5, 10

v. 1988 Tervia serrata (R euss), B raga & B arbin p. 508, PI. 2, 
Fig. 3 ,4
1974 Filisparsa cuvillieri sp.n., D ebourle p. 51, PI. 2, Fig. 5 

v. 1992 Filisparsa cuvilierii D ebourle, ZAgorsek p. 240, PI. 
4, Fig. 4-5

v. 2001a Tervia serrata (R euss), Z agorsek p. 26, PI. 2, Fig. 5

Diagnosis: The zooecial apertures are circular. Between the 
apertures, there are thick, long structures similar to nervi. 
The dorsal side of the colony is formed by alternating flat 
tubes, separated by very thin nervi. The gonozooecium is 
dorsal with porous wall.
Remarks: The holotype in the Museum of Natural History 
in Vienna is a large bifurcated colony, and shows identical 
features as the described specimens.
M ongereau (1972) assigned this species to Tervia because 
of the structures on the dorsal side. The ovicells have not 
been known up to now. The first ovicell has been found in 
the specimen from Reingruberhohe. The ovicell is situated 
on the dorsal side of the colony, and corresponds to the 
characteristic features of the genus Tervia. The ovicell has 
no preserved frontal wall.
The lateral walls are porous with pores smaller than the 
autozooecial apertures. Specimens described by M alecki 
(1963) indicate all characteristic features as Tervia ser­
rata (Reuss).
Occurrence: Reingruberhohe in the entire section (samples 
RH 1, RH 3, RH 8, RH 12 and RH31).
Distribution in time and space:
Lutetian - Alabama (Canu & B assler, 1920), France (Canu 

& B assler, 1920)
Priabonian Austria & Hungary (R euss, 1869a), Italy 

(W aters, 1892, B raga & B arbin, 1988), Poland 
(M alecki, 1963), France (M ongereau, 1972, D e­
bourle, 1974), Romania (G hiurca, 1987), Slovakia 
(Zágorsek, 1992), Hungary (Z ágorsek, 2001a), Aus­
tria (Z ágorsek, 2001b)

Burdigalian - France (Canu & B assler, 1920) 
Serravallian - France (C anu & B assler, 1920)
Tortonian Italy & France (M alecki, 1963), Austria & 

Hungary (M anzoni, 1877) Poland (M alecki, 1963) 
Messinian - Italy (N eviani, 1896b)

Family Entalophoridae R euss, 1863

Genus Mecynoecia  Canu, 1918

The colony is erect, multilamellar, bifurcated. About 4 to 
20 zooecial tubes are arranged around the colonial axis. 
The apertures open on all sides. The gonozooecium is 
parallel with the zooecial axis.

Mecynoecia proboscidea (M ilne E dwards, 1838)
pi- 2, fig. 7

1838 Pustuloporaproboscidea sp.n., Milne Edwards p. 219, 
PI. 12, Fig. 2
1920 Mecynoecia proboscidea (M ilne E dwards), C anu & 
B assler p. 726, PI. 108, Fig. 1 - 1 5  (cum . syn)

1963 Entalophora attenuata (S toliczka), M alecki p. 71, 
Fig. 31, PL 3, Fig. 10

v. 1963 Entalophora magnicella (C anu & B assler) M alecki 

p.73, PI. 4, Fig. 4
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1977 Mecynoecia proboscidea (M ilne E dwards), VAvra p. 

41
v. 1988 Mecynoecia proboscidea (M ilne E dwards), B raga & 

B arbin p.509, PI.2, Fig 5
v. 1992 Mecynoecia proboscidea (M ilne E dwards), ZAgorsek 

p. 240, PI. 2, Fig. 8, PI. 5, Fig. 3 
v. 2001 a Mecynoecia proboscidea (M ilne E dwards) , ZAgorsek 

p. 26, PI. 2, Fig. 7, 8

Diagnosis: The colony has 3 to 5 zooecial tubes around 
the colonial axis. The zooecial tubes are very long with 
circular to oval aperture. Some apertures are situated on 
long peristomes. The frontal walls are convex, slightly 
porous; mostly smooth. The gonozooecium is symmetrical, 
situated between the autozooecial tubes.
Remarks: The studied zooecia are longer and their frontal 
walls are more convex than in specimens described by 
B raga & B arbin (1988). The specimens described by 
M ilne Edwards (1838) have much longer peristomes and 
shorter frontal walls. However, the specimens described 
by Canu & B assler (1920) are almost identical, except 
that American specimens have a more porous frontal wall. 
Canu & B assler (1920) mentioned also a great variability 
in the zooecial tube length for this species. Therefore, the 
differences could be explained by variability within the 
species.
Entalophora attenuata (Stoliczka) and Entalophora mag- 
nicella (C anu & B assler) described by M alecki (1963) 
have long zooecia and strongly porous frontal walls as 
shown in the specimens from Waschberg Zone. The 
micrometric differences between M alecki’s specimens 
and those studied here are small. The specimens have 
the same micrometric characters as the species described 
from the Hungarian Eocene, but are less porous (ZAgorsek, 
2001a).
This species represents one of the most common large 
species of Cyclostomatida between the studied Eocene 
Bryozoa, however most of the colonies are only preserved 
as short fragments with one or two zooecial apertures. 
Occurrence: Haselbach and Reingruberhohe in the en­
tire section (samples RH 1, RH 3, RH 4, RH 6, RH 9, 
RH 10+11, RH 12, RH 31, RH 33, RH 37 and Seifert’s 
samples).
Distribution in time and space:
Cretaceous - cosmopolitan in Europe and America (C anu 

& B assler, 1920)
Tertiary - France ( V a v r a , 1977)
Lutetian - Arkansas (C anu & B assler, 1920)
Priabonian Poland (M alecki, 1963), cosmopolitan 

in USA (C anu & B assler, 1920), Italy (B raga & 
B arbin, 1988), Slovakia (ZAgorsek, 1992), Hungary 
(ZAgorsek, 2001a), Austria (ZAgorsek, 2001b), Ro­
mania (G hiurca, 1987)

Tortonian - Austria (VAvra, 1977),
Quaternary & Recent cosmopolitan in Europe and 

America (C anu & B assler, 1920)

Mecynoecia pulchella (R euss, 1848) 
pl. 5, fig. 2

v.* 1848 Cricopora pulchella m., R euss p. 40, PI. 6, Fig. 10 
1963 Entalophora pulchella (R euss), M alecki p.74, PI. 3, 
Fig. 9

v. 1963 Entalophora subcompressa (R euss), M alecki p.74, PI. 
4, Fig. 10, 11
1963 ISpiropora pulchella (R euss), M alecki p.74, PI. 4, Fig. 
1

1970 Mecynoeciail) pulchella (R euss), V oigt & F lor p. 67, 
PI. 15, Fig. 13-17
1977 Mecynoecia pulchella (Reuss), VAvra p. 41 (cum. 
syn.)

v. 1988 Mecynoecia pulchella (R euss), B raga & B arbin p. 509, 
PI. 2, Fig. 6

v. 2001b Mecynoecia pulchella (R euss), ZAgorsek p. 520, PI.
3. Fig. 1

Diagnosis: The colony has 12 to 16 zooecial tubes around 
the colonial axis. The zooecial tubes are narrow, short 
with circular to oval aperture. Some apertures are situ­
ated on short peristomes. The frontal walls are convex 
and smooth. Gonozooecium is small, situated among 5-6 
zooecial tubes. The frontal of the gonozooecium is smooth 
and nonporous.
Remarks: The colony of Mecynoecia pulchella (R euss, 
1848) is very large and heavily calcified. The syntypes 
stored in the Museum of Natural History in Vienna have 
massive colonies, with short zooecial tubes terminated by 
a short peristome. Mecynoecia pulchella (R euss, 1848) is 
very abundant in Miocene from Eisenstadt (Austria) and 
in respect to general shape is identical with the described 
specimens.
Entalophora subcompressa (R euss) as described by 
M alecki (1963) has colonies similar to Mecynoecia 
pulchella (R euss). ISpiropora pulchella (R euss), as 
described by M alecki (1963) has zooecia in almost 
regular fascicles, but I believe that this difference is only 
within-species variability. Only gonozooecium have 
been described by V oigt & Flor (1970). He found the 
gonozooecium in one specimen among the more than 400 
specimens checked. All other known specimens do not 
developed gonozooecia.
Occurrence: Haselbach and Reingruberhohe in the entire 
section (samples RH 1, RH 4, RH 6, RH 9, RH 10+11, RH 
12, RH 31, RH 37 and Seifert’s samples).
Distribution in time and space:
Lutetian - Germany (M alecki, 1963)
Priabonian Poland (M alecki, 1963), Italy (B raga & 

B arbin, 1988), Romania (G hiurca, 1987), Austria 
(ZAgorsek, 2001b), Slovakia 

Rupelian Italy (B raga & B ar bin , 1988), Austria 
(M alecki, 1963)

Tortonian Austria & Hungary (R euss, 1848), Poland 
(M alecki, 1963), Czech (VAvra, 1977)
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Mecynoecia geinitzi (Reuss, 1872) 
pi. 5, fig. 4, pi. 6, figs. 1-4

1929 Entalophora geinitzi (R euss), Pazdro p. 152, PI. 1, Fig. 
14

v. 1963 Entalophora geinitzi (R euss), M alecki p. 73, PI. 4, Fig. 
5

v. 1963 Entalophora subverticulata (B usk), M alecki p. 73, PI. 
4, Fig. 2

v. 2001b Mecynoecia geinitzi (R euss), ZAgorsek p. 520

Diagnosis: The colony is rod-like, very large. The length 
of the colony is up to 10 mm and the width is up to 2 
mm. The zooecia are arranged in regular rows, about 18 
to 25 rows around zooecial axis. The zooecial tubes have 
rhombic cross sections seen on the surface as rhombic 
to hexagonal, rarely oval apertures. The frontal walls are 
porous, with slightly elongated lateral parts, which are usu­
ally not preserved. In the middle of the colonial stem, there 
occurs sometimes an area without any apertures. This area 
is nonporous, little depressed. It might be a gonozooecium, 
however no oeciopore has been found.
Remarks: The colony of Mecynoecia geinitzi (Reuss, 1872) 
differs from Mecynoecia pulchella (Reuss, 1848) in hav­
ing a much larger colony and in having larger rhombic 
zooecial tubes. Although the presence of gonozooecia is 
uncertain, the zooecial features allow us to list this species 
under Mecynoecia. Entalophora subverticulata (B usk) as 
described by M alecki (1963) has slightly shorter zooecial 
tubes than Mecynoecia geinitzi (Reuss). I believe however, 
that they are only younger colonies of Mecynoecia geinitzi 
(Reuss). The original R euss material has not been found in 
his collection in the Museum of Natural History in Vienna. 
Nevertheless, the description and illustration by M alecki 
(1953) are almost identical with the specimens studied here 
and therefore I believe that they are conspecific. 
Occurrence: Haselbach and Reingruberhohe in the entire 
section (samples RH 3, RH 4, RH 6, RH 10+11, RH 12, 
RH 31, RH 37 and S eifert’s samples).
Distribution in time and space:
Lutetian - Germany (M alecki, 1963)
Priabonian - Poland (M alecki, 1963), Italy (Pazdro, 1929), 

Austria (ZAgorsek, 2001b),
Tortonian - France (M alecki, 1963)

Genus Nematifera C anu & B assler, 1922

The colony is erect, rod-like and multilamellar. The zooe­
cia are long with perforated frontal wall and bordered by 
a salient thread. The gonozooecium is very long, usually 
not elevated from the colonial stem.
Remarks: B assler (1953) pointed out that Nematifera 
is only a Lower Cretaceous genus; the gonozooecia 
are however identical with the specimens studied from 
Waschberg zone and described here. The salient “thread” 
separating all zooecia from each other is also present in

the specimens studied as well as in the original material 
by Canu & B assler (1922).

Nematifera susannae ZAgorsek, 1992 
pi. 7, fig. 3

v.* 1992 Nematifera susannae sp.n., ZAgorsek p. 240 , PI. 3, Fig. 
1-7

v. 2001a Nematifera susannae ZAgorsek, ZAgorsek p. 27, PI.
2, Fig. 11

Diagnosis: The colony is multilamellar, cylindrical, with 
circular or oval cross-section. The zooecia are long, 
with large orifices. The proximal margin of the orifice is 
straight, the distal margin is oval. A salient thread marks 
the lateral walls.
The frontal wall has a slightly convex bend and is densely 
perforated by small pores. The gonozooecium is longer 
than regular zooecia, narrow, not deforming a neighbour­
ing zooecium. The oeciopore is as large as the zooecial 
orifice.
Remarks: A similar species is Mecynoecia pulchella 
(R euss, 1848), which however, differs in having shorter 
zooecia, circular apertures, nonporous frontal walls, and 
no thread. The gonozooecium is unknown in Mecynoecia 
pulchella (R euss, 1848). The presence of the thread be­
tween neighbouring zooecia is perhaps the most distinctive 
feature of the genus Nematifera, when no gonozooecium 
is found.
Occurrence: Reingruberhohe (sample RH 2).
Distribution in time and space:
Priabonian Slovakia (ZAgorsek , 1992), Hungary 

(ZAgorsek, 2001a), Austria (ZAgorsek, 2001b)

Genus Exochoecia C anu & B assler, 1920

The colony is erect, bilamellar, with flat cross section. The 
apertures are arranged in fascicles opening on both side of 
the colony. The number of zooecial tubes in fascicles varies 
from 5 to 20. The fascicles are curved directly towards the 
frontal margin of the colony. The gonozooecium is very 
large, symmetrical and prominent, with nonporous frontal, 
placed on the frontal side of the colony.

Exochoecia compressa (Reuss, 1848)

1848 Idmonea compressa sp.n., R euss p. 46, PI. 6, Fig. 32 
v. 1963 Bicrisina compressa (R euss), M alecki p. 57, Fig. 21 
non 1977 Bicrisina ? compressa (R euss), VAvra p. 72 (cum. 

syn.)
1988 Exochoecia compressa (R euss), B raga & B arbin p. 
509, PI. 3, Fig. 1, 2 (cum. syn)
1992 Exochoecia compressa (R euss), ZAgorsek p. 240, PI. 
1, Fig. 9

v. 2001a Exochoecia compressa (R euss), ZAgorsek p. 27, PI.
3, Fig. 2
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Diagnosis: The colony is reticulate, narrow. The zooecial 
tubes are arranged in curving lines directed towards the 
frontal margin of the colony. The circular apertures form 
radial rows (fascicles) oblique to perpendicular to the 
direction of growth. About 6 to 8 zooecial apertures are 
arranged in each fascicle. The peristome is small. The 
gonozooecium is large and it is situated on the frontal 
part, protruding out of the colonial margin. The frontal 
wall of the gonozooecium is smooth, slightly porous with 
small pores.
Remarks: The gonozooecia are extremely rare in this spe­
cies. Holotype, as well as syntypes has no gonozooecia. 
The gonozooecia are known only in material described 
from Hungary (ZAgorsek, 2001a). Canu & B assler (1920) 
established Exochoecia, which has to have large frontal 
gonozooecia. Although I did not find gonozooecia in Aus­
trian material according to other features, which are identi­
cal, I believe that all these specimens are conspecific. 
Miocene species (among others for example V avra , 
1977) do not belong to this species. The morphology of 
the colony is identical with the Eocene samples, but the 
Miocene specimens developed small lateral gonozooecia 
(V avra pers. com., 2001a).
Occurrence: Reingruberhohe (sample RH 12). 
Distribution in time and space:
Lutetian - Germany (M alecki, 1963)
Priabonian Poland (M alecki, 1963), Italy (B raga & 

B arbin, 1988), Slovakia (Zagorsek, 1992), Romania 
(G hiurca, 1987), Hungary (ZAgorsek, 2001a), Austria 
(Z agorsek, 2001b), Germany (V avra, 1977) 

Tortonian Austria & Hungary (R euss, 1848), Poland 
(M alecki, 1963), Czech (V avra, 1977)

Quaternary & Recent - Mediterranean (M alecki, 1963)?

Family Diaperoeciidae C anu, 1918

Genus Diaperoecia  C anu , 1918

The colony is encrusting, or erect from an encrusting base. 
The zooecial tubes grow more or less in chaotic way, not 
in fascicles. The apertures are usually on the top of a per­
istome. The gonozooecium is large, irregular, lies between 
several zooecial tubes. The oeciopore is elliptical, adjacent 
to a zooecial aperture, which is usually a little larger than 
the regular ones.

Diaperoecia sparsa (Reuss, 1848) 
pi. 1, fig. 4

v.* 1848 Diastopora sparsa sp.n., R euss p. 51, PI. 7, Fig. 10 
1972 Diaperoecia sparsa  (R euss), D avid, M ongereau & 

P ouyet p. 87, PI. 11, Fig. 5, 8 
1977 Diaperoecia sparsa (R euss), VAvra p. 45

Diagnosis: The zooecia are arranged in irregular, monose­
rial and radial rows. The zooecial tubes are long, circular,

with smooth frontal walls. The peristome is long, little 
curved laterally. The gonozooecium is small, with semi­
lunar to oval oeciopore.
Remarks: This species is readily distinguishable in having 
a smaller gonozooecium than other similar species.
Very similar is for example Tubuliporaflabellaris (F a b r i- 

c iu s , 1780) in having circular, monoserial zooecial rows, 
but differing in having fascicles, larger peristomes and 
gonozooecia.
Occurrence: Reingruberhohe (sample RH 2).
Distribution in time and space:
Tortonian - Austria & Hungary (R e u s s , 1848), France 

( D a v id , M o n g er ea u  &  P o u y e t , 1972), Czech (V A v r a , 

1977)

Genus Diplosolen C anu , 1918

The colony is erect or encrusting. The zooecia are arranged 
in regular rows, sometimes also in fascicles. Between the 
zooecial tubes, there are adventitious, narrow tubes, which 
open usually proximally from the zooecial aperture. The 
gonozooecium is very large, frontal, unsymmetrical and 
has a porous frontal wall. The oeciopore is smaller than 
the zooecial aperture.

Diplosolen brendolensis (W aters, 1892) 
pi. 7, fig. 6

1892 Diastopora brendolensis sp.n., W aters p. 155, PI. 3, 
Fig. 1

v. 2001a Diplosolen brendolensis (W aters), ZAgorsek p. 521, 
PL 4, Fig. 4

Diagnosis: The colony is erect, with flat cross section. 
The zooecia are arranged in more or less regular rows 
and shifted slightly laterally. The apertures are on both 
sides of the colony and arranged in fascicles, which are 
slightly curved directed towards the frontal margin of 
the colony. The adventitious tubes are situated along the 
zooecial tubes, opened usually proximally at the zooecial 
aperture, but sometimes also laterally from the zooecial 
aperture. The gonozooecia are unknown.
Remarks: The species resembles Exochoecia compressa 
(R e u s s ) in general view, but differs in having adventitious 
tubes.
Occurrence: Reingruberhohe (sample RH 31 and S eifert’s 

samples).
Distribution in time and space:
Priabonian Italy (W a ter s , 1892), Austria (Z A g o r se k , 

2001b)
Family Annectocymidae H ayw ard  &  R y l a n d , 1985

Genus Ybselosoecia C anu & L ecointre, 1933

The colony is erect, rarely bifurcating. The cross section 
is oval to semilunar. The apertures are only on one side,
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the dorsal side is smooth, often concave. The apertures 
are arranged in many irregular rows, which are not in 
fascicles. The gonozooecium is frontal, large, spreading 
among many zooecia, flat. The oeciopore is as large as 
the aperture of regular zooecia, sometimes with a short 
peristome opening in the centre of gonozooecium.

Ybselosoecia typica (M anzoni, 1878) 
pi. 4, figs. 5, 6

1878 Filisparsa typica sp .n ., M anzoni p. 10, PI. 8, Fig. 30 
v. 1963 Ybselosoecia typica (M anzoni), M alecki p. 76, Fig. 33, 

PI. 5, Fig. 1
1965 Ybselosoecia typica (M anzoni), M ongereau p. 317, 
Fig. 1
1974 Ybselosoecia typica (M anzoni), V avra p. 362, PI. 2, 
Fig. 9-10
1977 Ybselosoecia typica (M anzoni), VAvra p. 48

1997 Ybselosoecia typica (M anzoni), Pouyet p. 26, PI. 1, Fig.
1-4

Diagnosis: The colony is erect with semilunar cross sec­
tion. The apertures are in 5 to 10 irregular rows with long 
peristomes. The frontal wall is slightly porous. The dorsal 
side is concave, smooth sometimes slightly concentrically 
ribbed. The gonozooecium is extremely rare. It is large 
perforated by 5 to 20 zooecia, very flat, thus the volume is 
small. The frontal surface of the gonozooecium is smooth. 
The oeciopore is little larger than apertures of regular zo­
oecia, sometimes with a peristome (so-called oeciostome) 
little curved proximally.
Remarks: The species is known to have very rare gonozo- 
oecia. M ongereau (1965) first described the gonozooecia. 
This gonozooecium is rather small, perforated only by 5 
zooecia. Pouyet (1997) also described gonozooecia with 
a short peristome (oeciostome). Her gonozooecium is 
perforated by 12 zooecia. The studied specimens from 
Reingruberhohe have the largest gonozooecium perforated 
by 20 zooecial tubes. The size, position and direction of 
oeciopore are identical in all mentioned specimens. 
Occurrence: Reingruberhohe (samples RH 1, RH 2, RH 
31 and RH 33).
Distribution in time and space:
Lutetian - Europe (B uge, 1957)
Priabonian Poland (M alecki, 1963), France (M on­

gereau, 1965), Romania (G hiurca, 1987), USA 
(B uge, 1957)

Oligocene - USA (V avra, 1977)
Tortonian - Austria (V avra, 1974), Poland (Pouyet, 1997), 

France (B uge, 1957)
Messinian - Italy (V avra, 1977)
Quaternary & Recent - Italy (B raga & B arbin, 1988)

Family Frondiporidae B usk, 1875

Genus Bobiesipora V avra, 1977

The colony is erect from encrusting base. The zooecial 
apertures are arranged in several rows on elevated fasci­
cles. The fascicles are multilaminar and robust. Among the 
fascicles, there are kenozooecia that are almost as large as 
zooecial apertures. The dorsal side of the colony is porous 
with small pores and large kenozooecia, the kenozooecia 
are arranged in longitudinal rows. The gonozooecium is 
situated on the dorsal side.

Bobiesipora fasciculata (R euss, 1848) 
pi. 5, fig. 3

v.* 1848 Apsendesia fasciculata sp.n., R euss p. 40, PI. 6, Fig. 8 
1977 Bobiesipora fasciculata (R euss), VAvra p. 73 

v. 1978 Bobiesipora fasciculata (R euss), VAvra p. 230, PI. 1, 
Fig. 3-6, PI. 2, Fig. 1-4

v. 1984 Bobiesipora fasciculata (R euss), VAvra p. 228, PI. 1, 
Fig. 8-9

v. 1989 Bobiesipora fasciculata (R euss), VAvra p. 92, PI. 1, 
Fig. 5

v. 2001a Bobiesipora fasciculata (R euss), ZAgorsek p. 27, PI. 
2, Fig. 9

Diagnosis: The colony has a large circular encrusting 
basal part. The branches with zooecial tubes are regular, 
alternating, perforated by large apertures and kenozooe­
cia. The fascicles correspond with a keel on the dorsal 
surface of the colony. Rarely, there are fascicles composed 
of slightly larger pores, present at the end of the branches. 
The gonozooecium is dorsal and rare. The dorsal side of 
colony is with typically arranged pores surrounded by a 
narrow and low rim.
Remarks: The syntypes in the Museum of Natural History 
in Vienna are erect, branching colonies and show identical 
features with the Reingruberhohe specimens.
The species is known mainly from the Miocene of Poland 
and Austria (V avra, 1984), but present also in the Eocene 
in Hungary. The specimens from Reingruberhohe have the 
same fine, strongly porous branches as described by V avra 
(1984,1989) and like the specimens from Hungary. How­
ever, the basal parts of the colony as well as gonozooecia 
have not been found.
Occurrence: Reingruberhohe (samples RH 1, RH 9, RH 
31 and Seifert’s samples).
Distribution in time and space:
Priabonian Hungary (ZAgorsek , 2001a), Austria 

(ZAgorsek, 2001b)
Tortonian - Austria & Hungary (R euss, 1848), Austria 

(VAvra, 1989)
Suborder Cancellata G regory, 1899

Family Homeridae Gregory, 1899

Genus Horner a L amouroux, 1821

The colony is erect, bifurcated. The frontal side of the 
colony is formed by zooecial tubes with apertures, between
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which are sulci with vacuoles. The dorsal side of the colony 
has only sulci and nervi, no zooecial apertures. The gono- 
zooecium is large, situated always on the dorsal side.

Hornera frondiculata F orbes in: J ohnson

? 1920 Hornera frondiculata Lamouroux, C anu & B assler p. 
797, Fig. 257

v. 1963 Hornera frondiculata Auct., M alecki p. 80, PI. 5, Fig. 2 
v. 1963 Hornera rhomboidalis B usk, M alecki p. 81, PI. 6, Fig. 4 

1972 Hornera frondiculata Auct., M ongereau p. 329, PI. 5, 
Fig. 6, PI. 6, Fig. 7, PI. 7, Fig. 6 - 8  (cum. syn)
1977 Hornera frondiculata Auct., V avra p. 53 

v. 1988 Hornera frondiculata Auct., B raga &  B arbin p. 511, 
PI. 2, Fig. 3, 4 (cum. syn)

v. 1992 Hornera frondiculata Auct., Z agorsek 242, PI. 4, Fig. 
3,6-8

v. 2001a Hornera frondiculata Auct., Z agorsek p. 28, PI. 3, Fig. 
9

Diagnosis: The colony is ramose, mostly very large. The 
apertures are only on the frontal side of the colonial branch. 
The zooecial tubes are cylindrical with terminal aperture; 
2 to 4 vacuoles are placed proximally to the aperture. On 
the dorsal side of the colony, the vacuoles are situated at 
the base of longitudinal sulci. The nervi are long, curving 
between apertures and anastomosing; the dorsal side is 
strongly radially ribbed. The gonozooecium is large, ar­
ranged on the dorsal side of the colony.
Remarks: The Reingruberhohe specimens are almost iden­
tical with Hungarian specimens. Both have larger and more 
circular apertures than described by M ongereau (1972) as
H. frondiculata forma frondiculata. Many authors (among 
others B raga & B arbin, 1988) pointed out a considerable 
variation in the Hornera frondiculata subspecies. There­
fore, I do not use subspecies name in our determination. 
Hornera rhomboidalis B usk in M alecki (1963) has also 
2 to 4 vacuoles situated proximally to the aperture, long 
curving nervi and a dorsal side strongly radially ribbed. 
So, I believe that these specimens also belong to Hornera 
frondiculata.
Occurrence: Reingruberhohe (samples RH 1, RH 4, RH 
7, RH 10+11, RH 13 and S eifert’s samples).
Distribution in time and space:
Priabonian - Poland (M alecki, 1963), France (M ongereau, 

1972), Italy (B raga & B arbin , 1988), Romania 
(G hiurca, 1987), Slovakia (Zagorsek, 1992), Hun­
gary (Zagorsek, 2001a), Austria (Zagorsek, 2001b), 
Germany (V avra, 1977)

Oligocene - Italy (V avra, 1977)
Burdigalian - France (B uge, 1957)
Tortonian - Poland (M alecki, 1963), France & Germany 

(M alecki, 1963), Austria (V avra, 1977), France, Italy 
and Czech (V avra, 1977)

Piacenzian - United Kingdom (M alecki, 1963), Belgium, 
Holland, Italy (VAvra, 1977)

Quaternary & Recent - Mediterranean (Braga & Barbin, 
1988), Atlantic (V avra, 1977)

Hornera concatenata R euss, 1869a 
pi. 5, fig. 6, pi. 6, fig. 5, pi. 7, fig. 4

v.* 1869a Hornera concatenata sp.n., R euss p. 293, PI. 35, Fig. 
5-6.
1972 Hornera concatenata Reuss, M ongereau p. 324, PI. 3, 
Fig. 2-5, 7

v. 1988 Hornera concatenata R euss, B raga & B arbin p. 511, 
PI. 2, Fig. 8-9

v. 1992 Hornera concatenata Reuss, ZAgorsek p. 242 PI. 4, Fig. 
2

v. 2001b Hornera concatenata R euss, ZAgorsek p. 522, PI. 4. 
Fig. 1

Diagnosis: The zooecial tubes are short, abundant and 
cylindrical with terminal, circular aperture. There are 
about 7 to 10 zooecial tubes arranged longitudinally one 
to each other on the frontal size of the colony. The nervi 
are linear and smooth without ribs, on the dorsal side they 
are anastomosing. The sulci are short. The vacuoles are 
small, abundant, a small one situated distally from the 
aperture, two, larger ones proximally from the aperture on 
frontal side. On the dorsal side of the colony, the vacuoles 
are also abundant, but smaller than on the frontal side. The 
gonozooecium is unknown.
Remarks: The syntypes stored in the Museum of Natural 
History in Vienna are nearly identical with specimens 
described here, mainly in having very short zooecia and 
a dorsal side with sulci and without ribs. Some of the 
syntypes have longer zooecial tubes, but have always 
a dorsal side without ribs and show small vacuoles 
proximally from the aperture. The number of vacuoles 
arranged distally and proximally from the apertures is 
identical. Hornera concatenata Reuss, 1869a differs from 
H. frondiculata in having rare vacuoles on frontal side and 
their nervi not anastomosing.
Occurrence: Haselbach and Reingruberhohe in the entire 
section (samples RH 1, RH 3, RH 7, RH 10+11, RH 13, 
RH 31, RH 33 and Seifert’s samples).
Distribution in time and space:
Priabonian - Austria & Hungary (Reuss, 1869a), Poland 

(Malecki, 1963), France (Mongereau, 1972), Roma­
nia (Ghiurca, 1987), Italy (Braga & B arbin, 1988), 
Slovakia (ZAgorsek, 1992), Austria (ZAgorsek, 
2001b)

Rupelian - Italy (Braga & B arbin, 1988)

Hornera verrucosa R euss, 1866 
pi. 5, fig. 5, pi. 7, fig. 5

v.* 1866 Hornera verrucosa sp.n., R euss p. 197, PI. 9, Fig. 9 
v. 1963 Hornerapolyporoides C anu & B assler, M alecki p.81, 

PI. 6, Fig. 2
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1972 Hornera verrucosa R euss, M ongereau p. 352 
v. 1988 Hornera verrucosa R euss, B raga & B arbin p. 512 
v. 2001b Hornera verrucosa R euss, ZAgorsek p. 522

Diagnosis: The zooecial tubes are long cylindrical with 
a terminal, circular aperture. On the frontal side of the 
colony, there are about 3 to 5 zooecial tubes arranged one to 
each other. The nervi are linear, smooth, anastomosing on 
the frontal side as well as on the dorsal side of the colony. 
The nervi situated on the dorsal side are not ribbed. The 
sulci are short. The vacuoles are abundant, of different size. 
Smaller vacuoles are located distally from the aperture, 
larger ones proximally from the aperture and on the dorsal 
side. Gonozooecia are not known.
Remarks: The types stored in the Museum of Natural His­
tory in Vienna have very short zooecia with anastomosing 
nervi and one large vacuole near the proximal margin of 
the aperture and a rarely present smaller distal vacuole. 
These features can be distinguished also in the studied 
material, however the distal vacuole is more abundant than 
seen in the syntypes. Other features are identical. Hornera 
polyporoides Canu & B assler in Malecki (1963) has all 
characteristic features of Hornera verrucosa Reuss, 1866. 
Hornera verrucosa Reuss, 1866 differs from H. concate- 
nata Reuss, 1869a in having fewer zooecial tubes on the 
frontal side of the colony, having longer zooecial tubes and 
having vacuoles also distally from the aperture. 
Occurrence: Haselbach and Reingruberhohe in the entire 
section (samples RH 1, RH 3, RH 7, RH 10+11, RH 13, 
RH 31, RH 33 and Seifert’s samples).
Distribution in time and space:
Priabonian - Poland (Malecki, 1963), France (Mongereau, 

1972), Romania (Ghiurca, 1987), Italy (B raga & 
B arbin, 1988), Austria (Zagorsek, 2001b)

Rupelian - Germany (Reuss, 1866)
Tortonian - Italy (Braga & B arbin, 1988), Austria, Poland, 

Czech, Hungary (Vavra, 1977)

Hornera simplicissima B raga & B arbin, 1988
pi. 7, fig. 1, 2

v. 1963 Hornera tenuirama C anu & B assler, M alecki p. 83, 
pi. 6, Fig. 1

v.* 1988 Hornera simplicissima sp.n., B raga & B arbin p. 512, 
PI. 3, Fig. 5

Diagnosis: The zooecial tubes are very long cylindrical 
with terminal, circular aperture. There are only 3 to 4 
zooecial tubes situated on the frontal side of the colony. 
The nervi are linear, smooth and rare. There are only 3 to 
4 nervi on the whole colony. The sulci are short, developed 
on the frontal and dorsal side of the colony. The vacuoles 
are rare and small. They are developed more on the frontal 
side than on the dorsal side of the colony. Gonozooecia 
are unknown.
Remarks: Hornera tenuirama Canu & B assler as de­

scribed by M alecki (1963) exhibits all the features of 
Hornera simplicissima B raga & B arbin.
Occurrence: Haselbach and Reingruberhohe (sample RH 
12 and Seifert’s samples).
Distribution in time and space:
Priabonian Poland (M alecki, 1963), Italy (B raga & 

B arbin, 1988), Austria (Zagorsek, 2001b)
Rupelian - Italy (B raga & B arbin, 1988)

Family Petaloporidae Gregory, 1899

Genus Crisidmonea M arsson , 1887

The colony is fixed-walled, erect, with triangular trans­
verse section. The fascicles are in pairs arranged on frontal 
side of the colony, number of zooecia in each fascicle 
varies from 6 to 10. The mesopores are abundant covering 
almost the whole frontal side of the colony. The dorsal 
side shows large vacuoles. The gonozooecium is large, 
elongated situated on the frontal side, with a strongly 
porous frontal wall.

Crisidmonea tripora (Canu & B assler, 1926) 
pi. 4, fig. 4

1984 Crisidmonea tripora (C anu & B assler), V oigt p. 402, 
PI. 7 Fig. 4-5

Diagnosis: The colony is rod-like. About 6 to 8 zooecia 
are in each fascicle. The zooecia are relatively long, with 
peristome. The mesopores are very abundant and large. 
The dorsal side of the colony is little convex with very 
large vacuoles. The vacuoles are sometimes as large as 
mesopores on the frontal side. The gonozooecium with 
strongly porous frontal wall is situated on the frontal side 
of the colony. It is perforated by 3 zooecial fascicles. 
Remarks: Only one specimen has been found with 
gonozooecium. All the features visible on this specimen 
are identical with the description and illustration V oigt 
(1984). He however argued that this species is typically 
Maastrichtian, but according to the present similarities I 
believe that my specimen is conspecific.
Occurrence: Reingruberhohe (sample RH 31). 
Distribution in time and space:
Cretaceous - Germany (V oigt, 1984)

Genus Polyascosoecia  C anu , 1920

The colony is fixed-walled, erect, with a triangular to trans­
verse cross section. The fascicles are in pairs arranged on 
the frontal side of the colony, numbers of zooecia in each 
fascicle vary from 3 to 7. Typically a separated circular 
aperture occurs a little proximally, near each regular 
fascicle. The mesopores are abundant covering almost 
the whole frontal side of the colony. Large vacuoles are 
developed on the dorsal side. The gonozooecium is large,
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globular situated on the frontal side, with a roof formed by 
an exterior wall. The frontal shield of the gonozooecium 
is slightly perforated by many pseudopores, but laterally, 
in few occasions, also by large pores (cancelli).
Type species: Polyascosoecia cancellata Canu, 1920 (syno­
nym: Polyascosoecia coronopus Canu & B assler, 1920). 
Discussion: Although authorship of the genus Polyasco­
soecia is generally attributed to Canu & B assler (1920), 
recently T aylor & M cK inney (1996) discovered that 
C anu (1920) also established the genus Polyascosoecia 
and published his paper before that of Canu & B assler 
(1920). Therefore, Canu (1920) is the correct author of 
the name Polyascosoecia.
C anu (1920) selected as the type species (“genotype”) 
of his genus Idmonea cancellata R euss, 1848. However, 
R euss (1848) himself did not describe Idmonea cancel­
lata he only described Idmonea cancellata as species 
of G oldfuss and made a new combination of species 
and genus. R euss (1848) reassigned G oldfuss’s species 
Retepora cancellata to Idmonea. R euss obviously mean, 
that his specimen even similar to G oldfuss shows features 
more closely related to Idmonea, than in Retepora. C anu 
(1920) has later chosen this species as a type species for his 
Polyascosoecia. T aylor & M cK inney (1996) concluded 
that Canu (1920) when giving the type species as Idmonea 
cancellata R euss, 1848, meant in fact Retepora cancellata 
G oldfuss, 1829, which is the type species of the genus 
Crisidmonea. Therefore, Polyascosoecia is a junior syno­
nym of Crisidmonea according to this interpretation. To 
make available generic name for Polyascosoecia as gener­
ally understood, T aylor & M cK inney (1996) established 
a new genus Polyascosoeciella with type species Idmonea 
foraminosa Reuss, 1951. C anu is an author of both publi­
cations in which Polyascosoecia is “established” (C anu, 
1920 and Canu & B assler, 1920). I believe therefore that 
Polyascosoecia sensu Canu & B assler (1920) should be 
the same genus as Polyascosoecia sensu Canu (1920). 
V oigt (1984) considered Polyascosoecia coronopus C anu 
& B assler, 1920 as a junior synonym of Idmonea cancel­
lata sensu R euss, 1848. So, when C anu (1920) erected the 
new genus Polyascosoecia and selected the type species 
as Idmonea cancellata Reuss, 1848 he meant Idmonea 
cancellata sensu R euss, 1848 and not Retepora cancel­
lata G oldfuss, 1829, and Polyascosoecia sensu Canu & 
B assler (1920) is the same genus as Polyascosoecia sensu 
Canu (1920). Polyascosoecia is therefore a valid genus 
with the type species becoming Polyascosoecia cancellata 
Canu, 1920 according to ICZN article 70/c.
According to V oigt (1984) Idmonea cancellata sensu Re­
uss, 1848 (which is Polyascosoecia cancellata Canu, 1920 
see above), Polyascosoecia coronopus Canu & B assler, 
1920, Idmonea foraminosa R euss, 1851 and Idmonea 
subcancellata d ’O rbigny, 1853, are synonymous.
I study the type specimens of Idmonea cancellata sensu 
Reuss, 1848. According to his description this species oc­
cur in the localities Mörbisch, Rust, Nussdorf, Eisenstadt

and Kroisbach. Among the originals of Reuss stored in 
NHM Vienna, there are only specimens from the locality 
Balanensand, Meissau (= Maissau) L.193; the number of 
specimens is 34. Among them 28 are kept in a separate tube 
and look like Polyascosoecia coronopus Canu & B assler, 
1920; the rest of six (one of them being fenestrate) are of 
the “Crisidmonea-type”
However R euss (1848) did not selected type locality and 
type specimen, the specimen illustrated on the PI. 6, Fig. 
33 (R euss, 1848) resemble more Polyascosoecia than 
Crisidmonea in respect to the number of zooecia in each 
fascicle (3-4) and slightly proximally shifted the most 
dorsal aperture on the fascicle. Also other originals deter­
mined as Idmonea cancellata, stored in NHM, are narrow 
colonies without gonozooecia, but with 3-4 zooecia in one 
fascicle, with one aperture shifted slightly distally. These 
features are characteristic to Polyascosoecia and therefore 
I believe that these specimens belong to Polyascosoecia. 
Also the illustrations more resemble Polyascosoecia, 
because there are only 3-4 zooecial apertures in each fas­
cicle and the most dorsal aperture in slightly shifted and 
not in the fascicle. These features allow us to determine 
these specimens as Polyascosoecia. It means, that Canu 
(1920), when describing new genus Polyascosoecia and 
established a type species as Idmonea cancellata sensu 
R euss (1848) he really described a new genus in the con­
cept of Polyascosoecia coronopus C anu & B assler, 1920 
as generally understood by many authors (V oigt, 1984; 
V ävra, 1991 etc.).
According to R euss (1851) Idmonea foraminosa should 
occur in the follow localities: Nussdorf, Freibühl, Gros- 
ing, Würzing, Kroisbach, Eisenstadt, Mörbisch and Rust. 
However, among the originals of Reuss, deposited in the 
NHM in Vienna, there are only specimens from the locali­
ties Freibühl and Eisenstadt. The material from the locality 
Freibühl represents 7 specimens, three of them are very 
similar to Polyascosoecia and four is more closely related 
to Crisidmonea. None of them have developed ovicells. 
Therefore it is very complicated to establish which speci­
men should be regarded as a holotype (lectotype). Also 
M ongereau (1969) confirmed that he could not find the 
holotype of Idmonea foraminosa Reuss, 1851. One of the 
specimens however closely resembles the illustrated speci­
men on PI. 9, Fig. 19 (Reuss, 1848). This specimen has 
almost flat frontal part of the colonial stem, fascicles not 
alternating and all apertures are on the fascicles. There­
fore this specimen is most similar to Crisidmonea, that to 
Polyascosoecia. We can therefore assumed, that Idmonea 
foraminosa R euss 1851 is in fact Crisidmonea foraminosa 
and all genera having Idmonea foraminosa R euss 1851 as 
a type species is synonymous to Crisidmonea (for example 
Polyascosoeciella T aylor & M cK inney, 1996)
I am unable to study specimens of Idmonea subcancellata 
d ’Orbigny, 1853 and therefore I cannot proof their genus 
attribution. It means, that according to ICZN article 70/c 
the first designation of this species became Polyascosoe-
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cia cancellata Canu, 1920, which is in fact synonymous 
with Polyascosoecia coronopus Canu & B assler, 1920. 
Therefore we should use this name as the oldest synonym, 
when describing this species.
Remarks: Within Eocene sediments, also Crisidmonea 
M arsson, 1887 shows very similar colonies. These two 
genera differ mainly in the structures on the gonozooecia. 
Crisidmonea has smaller, elongated gonozooecia, with 
porous frontal wall. According to V avra (1991), correct 
determinations can be made only when gonozooecia are 
known. Nevertheless, there are some other differences, 
which allow us to distinguish these two genera. Crisid­
monea has larger and more robust branches (number of 
zooecia in one fascicle vary from 6 to 10), branches usually 
anastomosing and all zooecia are in fascicles (a separated 
aperture lying a little proximally from the regular fascicle 
can never be found). This somewhat proximally shifted 
aperture occurs also in the species of Polyascosoecia de­
scribed by Canu & B assler (1922). Therefore, I believe 
than according to these small differences also specimens 
without gonozooecia can be determined.

Polyascosoecia cancellata Canu, 1920 
0=Polyascosoecia coronopus C anu & B assler, 1920) 

pi. 7, fig. 7

v.* 1848 Idmonea cancellata G oldfuss, R euss p. 46, PI. 5, Fig. 
25-27, PI. 6, Fig. 33 (partim)
1920 Polyascosoecia coronopus sp.n., C anu & B assler p. 
837
1922 Polyascosoecia coronopus sp.n., C anu & B assler p. 
126, PI. 20, Fig. 1-8

v. 1963 Reteporidea cancellata (R euss), M alecki p. 84, Fig. 36, 
PI. 6, Fig. 5

v. 1963 Reteporidea subcancellata H agenow, M alecki p. 85 
v. 1963 Reteporidea foraminosa (R euss), M alecki p. 85, PI. 6, 

Fig. 6
? 1963 Laterocavea cf. dutempleana d ’O rbigny, M alecki p.

83, PI. 5, Fig. 3
1969 Reteporidea coronopus (C anu &  B assler), M ongereau 

p. 240, PI. 17, Fig 4, 6
1977 Reteporidea coronopus C anu & B assler, VAvra p. 
59
1984 Polyascosoecia coronopus Canu & B assler, V oigt p. 

407, PI. 7, Fig. 8-13
v. 1988 Reteporidea coronopus (C anu & B assler), B raga & 

B arbin p. 513, PL 3, Fig. 8, 9
v. 1991 Polyascosoecia coronopus (C anu & B assler), V avra 

p. 499, PI. 1, Fig. 5, PI. 2, Fig. 1-3 
v. 1992 Reteporidea coronopus (C anu & B assler), Z agorsek 

p. 242, PI. 5, Fig. 4-6
v. 2001 a Polyascosoecia coronopus Canu &  B assler, Z agorsek 

p. 28, PI. 3, Fig. 4, 6

Diagnosis: The colony is rod-like, rarely bifurcated. About 
3 to 5 zooecial tubes form each fascicle. One aperture

occurs outside of the regular fascicle, it is shifted a little 
proximally. The zooecia are relatively long, with a peris­
tome. The mesopores are very abundant and large. The 
dorsal side of the colony is flat with very large vacuoles, 
they are sometimes as large as the mesopores on the frontal 
side. The gonozooecium is large, with a nonporous frontal 
wall situated on the frontal side of the colony, usually in 
the place of a bifurcation.
Remarks: Specimens described as Idmonea cancellata 
G oldfuss by Reuss (1848) stored in the Museum of Nat­
ural History in Vienna are identical with Polyascosoecia 
coronopus Canu & B assler (1920). In the same result 
came also V ávra (1991). According to V oigt (1984) Pol­
yascosoecia coronopus C anu & B assler, 1920 and Idmo­
nea subcancellata d ’O rbigny, 1853, are also synonymous 
(see discussion within genus description).
Reteporidea cancellata (R euss), Reteporidea subcan­
cellata H agenow, and Reteporidea foraminosa (Reuss), 
which were described by M alecki (1963) have the entire 
features characteristic for Polyascosoecia coronopus Canu 
& B assler, 1920. The M alecki specimens however very 
often developed ovicells. They are frontal, mostly globular, 
prominent, but also slightly immersed and all of them have 
strongly porous frontal walls. Laterocavea cf. dutempleana 
d ’O rbigny in M alecki (1963) differs in not developing 
the one aperture situated out of the regular fascicle and 
shifted a little proximally. This difference however could 
be regarded as very slight and therefore I believe that 
also these specimens belong to Polyascosoecia corono­
pus C anu & B assler, 1920. On one specimen found at 
the Reingruberhohe a globular structure very similar to 
a gonozooecium in Crisidmonea (porous walls) occurs. 
Because this structure grows from the dorsal side of the 
colony, it is probably not a gonozooecium. This specimen 
belongs probably to Polyascosoecia coronopus Canu & 
B assler, 1920, because other features (number of zooecia 
in fascicles 3 to 4, presence of shifted aperture and narrow 
zooecial branch) indicate this species.
Occurrence: Haselbach and Reingruberhohe in the entire 
section (samples RH1, RH 4, RH 9, RH 10+11, RH 31, 
RH 33 and S eifert’s samples).
Distribution in time and space:
Cretaceous - Germany (V oigt, 1984)
Priabonian Poland (M alecki, 1963), Italy (B raga & 

B arbin, 1988), Slovakia (Z ágorsek, 1992), France 
(M ongereau, 1969), Romania (G hiurca, 1987), Hun­
gary (Zágorsek, 2001a), Austria (Zágorsek, 2001b) 

Zanclean - Germany (V ávra, 1977)
Tortonian Austria & Hungary (Reuss, 1848), France, 

Italy, Poland, Czech (V ávra, 1977)
Piacenzian - America (Canu & B assler, 1920)
Pliocene - United Kingdom, Nederland (V ávra, 1977)

Suborder Cerioporina H agenow, 1851
Family Heteroporidae W aters. 1880
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Genus Heteropora B lainville, 1830

The colony is erect or encrusting, with a smooth surface. 
The zooecial tubes are long, mostly cylindrical with per­
forated walls, arranged around the whole branch of the 
colony, but not in fascicles. Between zooecial tubes, there 
are many mesopores. The gonozooecium is known only 
in cretaceous species.

Heteropora subreticulata R euss, 1869a

v.* 1869a Heteropora subreticulata sp.n., R euss p. 288, PI. 36, 
Fig. 7

v. 1963 Heteropora cf. cryptopora (G oldfuss), M alecki p. 86, 
Fig. 37, PI. 7, Fig. 2

v. 1963 Heteropora sp., M alecki p. 87, PI. 8, Fig. 11 
v. 1963 Heteroporella radiata (B usk), M alecki p. 86, PI. 7, Fig. 

3
v. 1988 Heteropora subreticulata R euss, B raga & B arbin p. 

513, PI. 4, Fig. 2
v. 1992 Heteropora subreticulata R euss, Z agorsek p. 245, PI. 

4, Fig. 9
v. 2001a Heteropora subreticulata R euss, Z agorsek p. 29, PI. 

3, Fig. 7

Diagnosis: The colony is erect, bifurcated. The branches 
have circular transverse section. The zooecial tubes are 
cylindrical and very long.
The apertures are almost rectangular. The mesopores are 
abundant, small circular to polygonal, equal in size. The 
gonozooecium is unknown.
Remarks: The holotype in the Museum of Natural History 
in Vienna is only a very small fragment of the rod-like 
colony. The specific features (small, abundant mesopores 
and almost rectangular transverse section of zooecial tube) 
are identical with those in Austrian material.
Heteropora cf. cryptopora (G oldfuss), Heteropora sp. and 
Heteroporella radiata (B usk) described by M alecki (1963) 
show very long and cylindrical zooecial tubes, rectangular 
apertures and abundant, circular to polygonal mesopores, so 
I believe that they belong to Heteropora subreticulata. 
Occurrence: Haselbach and Reingruberhohe (samples RH 
10+11, RH 12, RH 31 and RH 33).
Distribution in time and space:
Priabonian - Vicentin (Reuss, 1869a), Poland (M alecki, 

1963), Italy (B raga & B arbin , 1988), Slovakia 
(Zagorsek, 1992), Romania (G hiurca, 1987), Hun­
gary (Z agorsek, 2001a), Austria (Zagorsek, 2001b) 

Rupelian - Italy (B raga & B arbin, 1988)
Suborder Rectangulata W aters, 1887

Family Lichenoporidae S mitt, 1866

Genus Lichenopora  D efrance, 1823

The colony is conical with a nonporous outer surface (so 
called basal wall) and with zooecial apertures opening on

the apical, circular part of the colonial centre. The zooecia 
are tubular, straight opening in circular frontal area. The 
apertures are typically arranged in radial ridges - fascicles, 
but rarely the fascicles are not developed. The fascicles 
are multilaminar but not prominent. The colonial centre 
is usually flat, but might be also concave or convex. The 
cancelli are polygonal. The gonozooecium is small, situ­
ated in the middle of the colonial centre and usually has a 
small pore (oeciopore).
Remarks: The distinctive feature of Lichenopora is the 
presence of nonporous outer surface of conical colony 
(G ordon & T aylor, 1997). The true Lichenopora is very 
rare within Eocene sediments in the Alpine Carpathians 
region. Most of the species erroneously listed under Li­
chenopora belong to Disporella.

Lichenopora turbinata D efrance, 1823  
pi. 8, fig. 1

1997 Lichenopora turbinata D efrance, G ordon & T aylor 

p. 73, Figs 1-10 (cum. syn.)

Diagnosis: The colony is pedunculate. The apical colonial 
centre is flat, or little convex. The zooecia are arranged 
in slight biserial fascicles, sometimes fascicles are not 
preserved. The gonozooecium is situated in the colonial 
centre, which is, in this case, concave. The cancelli are 
polygonal, smaller than the zooecial tubes.
Remarks: The Reingruberhohe specimens have not de­
veloped gonozooecia, however other features are almost 
identical as described by G ordon & Taylor (1997). 
Occurrence: Reingruberhohe (sample RH 31). 
Distribution in time and space:
Lutetian - France (G ordon & T aylor, 1997)
Priabonian northern Aquitanian (G ordon & T aylor, 

1997)

Genus Disporella G ray , 1848

The colony is encrusting, non-pedunculate, and discoidal 
to oval with well-developed basal lamella. The zooecia 
are arranged in radial ridges - fascicles only on the apical 
side of the colony.
The fascicles are prominent, uniserial or multilaminar, with 
large zooecial apertures. The colonial centre is concave. 
The cancelli are polygonal. The gonozooecium, if present, 
is situated in the central area. The dorsal side of the colony 
is nonporous, usually with visible growing lines and/or 
slightly ribbed.

Disporella coronula (R euss, 1848) 
pi. 8, fig. 3

v.* 1848 Defrancia coronula sp.n., R euss p. 38, PI. 6, Fig. 5 
non 1963 Lichenopora coronula (R euss), M alecki p. 91, PI. 8, 

Fig. 4
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v. 1992 Lichenopora coronula (R euss), ZAgorsek p. 245, PL 
5, Fig. 8

v. 2001a Disporella coronula (R euss), ZAgorsek p. 29, PI. 3, 
Fig. 5

Diagnosis: The colony is probably free-living or encrusting 
with a thin basal lamella. The 6 to 8 triserial or multil- 
aminar fascicles are developed on the frontal surface of 
the colony and rarely additional fascicles are present. The 
colonial centre is concave, with cancelli and rarely with 
a gonozooecium. The cancelli are polygonal, as large as 
zooecial tubes. The dorsal side of the colony is smooth or 
slightly ribbed.
Remarks: Specimens found in Austria have usually six 
multilaminar fascicles, which are slightly less prominent 
than in the syntypes in the Museum of Natural History in 
Vienna. The studied colony is larger than the syntypes, 
but smaller than specimens described from Hungary 
(ZAgorsek, 2001a) and Poland (M alecki, 1963). The 
distinctive feature of Disporella coronula (Reuss, 1848) 
seems to be the very prominent fascicles, which are trise­
rial or multilaminar.
Lichenopora coronula (Reuss) in M alecki (1963) has 
zooecia arranged in longitudinal fascicles, which are in 
two parallel rows. This feature is characteristic for the 
Disporella verrucosa (Philippi).
Occurrence: Haselbach and Reingruberhohe in the entire 
section (samples RH 3, RH 7, RH 10+11, RH 31 and RH 
33).
Distribution in time and space:
Priabonian - Poland (Malecki, 1963), Romania (Ghiur- 

ca, 1987), Slovakia (ZAgorsek, 1992), Hungary 
(ZAgorsek, 2001a), Austria (ZAgorsek, 2001b) 

Tortonian - Austria & Hungary (Reuss, 1848), France, 
Czech (VAvra, 1977)

Disporella goldfussi (R euss, 1864a) 
pi. 8, fig. 6, 7

v. 1848 Defrancia stellata G oldfuss, R euss p. 37, PI. 6, Fig. 2. 
v.* 1864b Radiopora goldfussi sp.n., R euss p. 676

1866 Radiopora goldfussi R euss, R euss p. 84, PI. 10, Fig.
11, 12
1878 Defrancia stellata G oldfuss, M anzoni p. 16, PI. 16, 
Fig. 63

non 1920 Lichenopora goldfussi (R euss), C anu & B assler p. 

821, PI. 162, Fig. 8-20
? 1920 Lichenopora prolifera (R euss), C anu & B assler p.

820, PL 162, Fig. 4-7
non 1963 Lichenopora goldfussi (R euss), M alecki p. 92 , F ig. 41 , 

Pl. 8, F ig. 1-2

v. 1963 Lichenopora californica (C onrad), M alecki p. 91 , PL 
7, Fig. 7
1977 Lichenopora goldfussi (R euss), VAvra p. 67  

? 1988 Lichenopora radiata (S avigny-A udouin), B raga &

B arbin p. 514 , PL 4, Fig. 3, 4.

1988 Lichenopora goldfussi (R euss), M oissette p. 67, PL 9, 
Fig. 10, 11.
1992 Lichenopora goldfussi (Reuss), El Hajjaji p. 76, PL 3, 
Fig. 15.

Diagnosis: The colony is globular to columnar, composed 
of superposed disks, sometimes very large. The basal la­
mella is thick, narrow and characteristically radially stri­
ated. The central area is large, little convex or flat with 
numerous (from 16 to 25), triserial fascicles. The fascicles 
are slightly visible, short and protruding from the colo­
nial margin. The zooecial tubes are rectangular or oval, 
smaller than kenozooecial tubes, which are polygonal to 
oval. The gonozooecium is very large, occupying almost 
the whole terminal part of colony. When a gonozooecium 
is developed, the fascicles are very inconspicuous, some­
times not visible.
Remarks: VAvra (1977) pointed out that Defrancia stel­
lata Goldfuss, described by Reuss (1848) is identical with 
Radiopora goldfussi Reuss, 1864a.
The specimens deposited in the Museum of Natural His­
tory in Vienna have mostly globular colonies; sometimes 
several colonies grow together. The fascicles are uniserial, 
but very rarely also biserial, not prominent. Gonozooecia 
have not been found within the Reuss material stored in 
the Museum of Natural History in Vienna.
Lichenopora prolifera (Reuss), described by Canu & 
B assler (1920) perhaps belongs to this species. The 
specimens have uniserial fascicles and a large central 
area, but the colony is discoidal, sometimes composed of 
superposed disks.
Lichenopora goldfussi (Reuss), described by Canu & 
B assler (1920) and M alecki (1963) have large multil­
aminar fascicles and a small central part. They perhaps 
belong to Disporella radiata (Savigny-A udouin, 1826). 
Lichenopora radiata (Savigny-A udouin), as described 
by Braga & B arbin (1988) with its columnar colony and 
uniserial fascicles shows all features like Lichenopora 
goldfussi (Reuss).
Lichenopora californica (Conrad) described by M alecki 
(1963) displays all important features of Disporella gold­
fussi (Reuss, 1864a) and therefore is listed here among 
the synonyms.
Occurrence: Reingruberhohe (sample RH 31). 
Distribution in time and space:
Priabonian - Austria & Hungary (Manzoni, 1878) Poland 

(Malecki, 1963), Italy (Braga & Barbin, 1988), 
Rupelian - Germany (Reuss, 1864b)
Serravallian - Italy (Canu & B assler, 1920)
Tortonian Austria & Hungary (Reuss, 1848), France, 

Romania, Czech (VAvra, 1977)
Messinian Algeria (M oissette, 1988), Morocco (El 

Hajjaji, 1992)
Piacenzian - Italy (Canu & B assler, 1920),
Quaternary & recent cosmopolitan (Braga & B arbin, 

1988)
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Disporella grignonensis M ilne E dwards, 1838 
pi. 8, fig. 2

1838b Tubulipore de Grignon sp.n., M ilne E dwards p. 333, 
PI. 13, fig. 2-2d

v.* 1862 Domopora proliféra (R euss, 1848), Stoliczka p. 82 
1920 Lichenopora grignonensis M ilne Edwards, C anu &  

B assler p. 818, PI. 129, Fig. 1-11 (cum. syn) 
v. 1963 Lichenopora grignonensis M ilne Edwards, M alecki p. 

93, PI. 8, Fig. 6
1980 Lichenopora grignonensis M ilne E dwards, B raga p. 

44, Fig. 25, 26
1988 Lichenopora grignonensis M ilne E dwards, B raga & 

B arbin p. 514, PI. 4, Fig. 1
v. 1992 Lichenopora grignonensis M ilne Edwards, ZAgorsek 

p. 245, PI. 5, Fig. 7
v. 2001a Disporella grignonensis M ilne E dwards, Z âgorsek 

p. 29, PI. 3, Fig. 10

Diagnosis: The colony is encrusting. The basal lamella 
is thick. The central area is large and concave without 
cancelli. The fascicles are short, uniserial, and never reach 
the margins of the colony. The cancelli are polygonal, in 
the central area missing, between the fascicles sometimes 
as large as autozooecial apertures. The dorsal side of the 
colony is slightly ribbed. A gonozooecium is often devel­
oped in the central area. It is small with flat, nonporous 
frontal wall.
Remarks: Most of the specimens described by Stoliczka 
(1862) as Domopora proliféra (Reuss, 1848) deposited 
in the Museum of Natural History in Vienna belong to 
Disporella grignonensis M ilne Edwards, 1838. Some 
of them are very similar to Disporella radiata (Savigny- 
Audouin, 1826).
The original illustration from M ilne Edwards (1838) 
shows only undistinguished uniserial fascicles and long 
zooecial tubes. However, other features are identical (po­
lygonal cancelli, thick basal lamella and zooecial tubes 
never reaching colonial margin). Therefore, all these 
specimens could be conspecific.
Occurrence: Reingruberhohe in the entire section (samples 
RH 3, RH 4, RH 10+11, RH 31 and RH 33).
Distribution in time and space:
Lutetian - Germany (Stoliczka, 1892), America (Canu & 

B assler, 1920), France (Canu & B assler, 1920) 
Priabonian - America (Canu & B assler, 1920), Poland 

(M alecki, 1963), Romania (Ghiurca, 1987), Italy 
(Braga & B arbin, 1988), Slovakia (Zâgorsek, 1992), 
Hungary (Zâgorsek, 2001a), Austria (Zâgorsek, 
2001b)

Disporella radiata ( S a v ig n y - A u d o u in , 1826) 
pi. 8, fig. 4

v.* 1848 Defranciaproliféra sp.n., R euss p. 37, PI. 6, Fig. 1 
v. 1862 Domopora proliféra (R euss), Stoliczka p. 82

1920 Lichenopora goldfussi (R euss), C anu & B assler p. 
821, PI. 162, Fig. 8-20

v. 1963 Lichenopora goldfussi (R euss), M alecki p. 92, Fig. 41, 
PI. 8, Fig. 1-2

v. 1963 Lichenopora brongniarti (R euss), M alecki p. 90, PI. 
7, Fig. 6
1929b Lichenopora radiata (S avigny-A udouin), C anu & 

B assler p. 556, PI. 88, Fig. 1-6
1977 Lichenopora radiata (S avigny-A udouin), VAvra p. 69 
(cum. syn.)

non 1988 Lichenopora radiata (S avigny-A udouin), B raga & 

B arbin p. 514, PI. 4, Fig. 3, 4.
v. 2001a Disporella radiata (S avigny-A udouin), ZAgorsek p. 

30, PI. 3, Fig. 8

Diagnosis: The colony is encrusting. The basal lamella is 
thin. The central area is very small. The fascicles are very 
long, occupying almost the whole central area. They are 
triserial and narrow. The cancelli are large, polygonal and 
sometimes as large as autozooecia. The dorsal side of the 
colony is slightly ribbed and porous. No gonozooecia are 
known from fossil material.
Remarks: According to V avra (1977) Defranciaprolifera 
Reuss, 1848 is a junior synonym of Disporella radiata 
(Savigny-A udouin, 1826). The syntypes deposited in the 
Museum of Natural History in Vienna show all features 
present in the studied material.
The gonozooecia have been described only by Canu & 
B assler (1929b) from the recent sea from Philippine re­
gion. Due to the presence of a characteristically radially 
ribbed basal lamella, I believe that these specimens are 
conspecific with fossil ones found at Reingruberhohe. 
Lichenopora goldfussi (Reuss), described by Canu & 
B assler (1920) and M alecki (1963) have large multil- 
aminar fascicles and a small central part. Therefore, these 
specimens perhaps belong to Disporella radiata (Savigny- 
A udouin, 1826).
Lichenopora radiata (Savigny-A udouin) described by 
Braga & B arbin (1988) has uniserial fascicles and co­
lumnar colonies, so it probably belongs to Disporella 
goldfussi (Reuss, 1864a).
M alecki (1963) described Lichenopora brongniarti 
(Reuss) which however has all the features of Disporella 
radiata and therefore is listed here among its synonyms 
Occurrence: Reingruberhohe (samples RH 1, RH 2 and 
RH 31).
Distribution in time and space:
Lutetian Germany (Stoliczka, 1892), Egypt (Z iko, 

1985)
Priabonian - Poland (Malecki, 1963), Slovakia (ZAgorsek, 

1992), Romania (Ghiurca, 1987), Italy (Braga & 
B arbin, 1988), Hungary (ZAgorsek, 2001a), Austria 
(ZAgorsek, 2001b)

Rupelian - Germany (Canu & B assler, 1920)
Tortonian - Austria & Hungary (Reuss, 1848), New Zea­

land (Ziko, 1985), Italy, Czech (VAvra, 1977)

©Verein zur Förderung der Paläontologie am Institut für Paläontologie, Geozentrum Wien



Zagorsek, K., Upper Eocene Bryozoa 127

Pliocene - Italy (V avra, 1977)
Quaternary & Recent Philippine (Canu & B assler, 

1929b), Mediterranean (Ziko, 1985), Japan, Red see, 
Italy, Greece (V avra, 1977)

Disporella  cf. verrucosa  (Philippi, 1843)
pi. 8, fig. 5

v. 1864b Heteroporella verrucosa (P hilippi), R euss p. 681, PI. 

7, Fig. 1,2
v. 1869b Heteroporella verrucosa (P hilippi), R euss p. 480 
? 1920 Lichenopora verrucosa (P hilippi), C anu & B assler p.

818, PI. 131, Fig. 10 - 13, PI. 130, Fig. 12, 13 
v. 1963 Lichenopora verrucosa (Philippi, 1843), M alecki p. 95, 

PI. 8, Fig. 8
v. 1963 Lichenopora coronula (R euss), M alecki p. 91, PI. 8, 

Fig 4

Diagnosis: The colony is simple, encrusting, rarely com­
posed of superposed disks. The basal lamella is nonpo- 
rous and thin. The central area is large and convex. The 
fascicles are salient biserial or triserial not continued to 
the colonial margin. The cancelli are larger in central area 
than between the fascicles. The gonozooecium is situated 
in the central area, rare.
Remarks: The gonozooecia have been only mentioned by 
Canu & B assler (1920). They did not illustrate or describe 
them. Gonozooecia have not been found among Reuss 
material or at Reingruberhohe. Therefore, the features of 
the gonozooecium are unknown.
The Reingruberhohe specimens are identical with material 
deposited in the Museum of Natural History in Vienna. 
The specimens from the Reuss collection have however 
larger colonies. Because only small fragments have been 
recently found at Reingruberhohe without gonozooecia, 
the species determination is uncertain.
Malecki (1963) described Lichenopora coronula (Reuss) 
that has characteristic features of Disporella verrucosa 
(Philippi).
Occurrence: Reingruberhohe (sample RH 31). 
Distribution in time and space:
Lutetian - Egypt (Ziko, 1985)
Priabonian - Poland (Malecki, 1963), Carolina (Canu & 

Bassler, 1920), France (Ziko, 1985)
Rupelian - Germany (Reuss, 1864b), France - (Reuss, 

1869b)

Genus Trochiliopora G regory, 1909

The colony is pedunculate, conical with porous outer 
surface (so called basal wall) and with zooecial apertures 
opening on the apical, circular part of the colonial centre. 
The apertures are typically arranged in radial biserial to 
multilaminar fascicles. The cancelli are usually small and 
rare. The colonial centre is depressed with large gonozo­
oecium.

Trochiliopora beyrichi (Reuss, 1851) 
pi. 9, figs. 1, 2

v.* 1851 Pelagia Beyrichi sp.n., R euss p. 176, PI. 9, Fig. 23, 24 
1866 Defrancia Beyrichi (R euss), R euss p. 193, PI. 10, Fig. 
7-9
1887 Lichenopora beyrichi (R euss), Pergens p. 66  

? 1963 Lichenopora beyrichi (Reuss), M alecki p. 88, PI. 7 , Fig.
8 ,9

v. 1992 Lichenopora beyrichi (R euss), Z agorsek p. 245, PI. 5, 
Fig. 9
1997 Trochiliopora beyrichi (Reuss), P ouyet p. 31, PI. 2, Fig. 
1-4

v. 2001a Trochiliopora beyrichi (R euss), Z agorsek p. 30, PI. 3, 
Fig. 3

Diagnosis: The colony is erect from encrusting base. The 
apical part of the colony is formed by 8 to 12 prominent, 
biserial to multilaminar fascicles. The cancelli are rare, 
small and oval. The colonial centre is extremely depressed, 
and gonozooecia are rare. The gonozooecium is very large 
occupying almost the whole central area. The frontal wall 
of the gonozooecium has not been preserved.
Remarks: The described specimens have zooecial fascicles 
larger and more prominent and have wider colonial cones 
than the holotype stored in the Museum of Natural History 
in Vienna. These features are however perhaps not specific. 
Other features are identical with the holotype. 
Occurrence: Haselbach and Reingruberhohe (samples RH 
13, RH 31, RH 33 and Seifert’s samples.
Distribution in time and space:
Priabonian - Poland (Malecki, 1963), Romania (Ghiur- 

ca, 1987), Slovakia (Zagorsek, 1992), Hungary 
(Zagorsek, 2001a), Austria (Zagorsek, 2001b) 

Rupelian - Germany (Reuss, 1866)
Tortonian - Poland (Pouyet, 1997), Austria & Hungary 

(Reuss, 1851)

Trochiliopora planiformis sp.n.
pi. 9, figs. 3-7

Diagnosis: The colony is erect from encrusting base, rarely 
pedunculate. The frontal surface of the colony is formed by 
12 to 14 short, slightly prominent, multilaminar fascicles. 
The cancelli are large and circular. The outer surface of 
colonial cone is porous. The colonial centre is flat, rarely 
slightly convex with gonozooecium. The gonozooecium 
is large occupying almost the whole central area. The oe- 
ciopore is oval, opening in the margin of the central area, 
twice as wide as the regular aperture.
Holotype: The specimen depicted in pi. 9, figs. 3, 7 from 
the locality Reingruberhohe (samples RH31), deposited 
in the Institute of Paleontology of University Vienna, 
Austria.
Paratypes: 15 specimens from the locality Reingruberhohe, 
deposited in the Institute of Palaeontology, University of
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Figure 7: Chart of important 
measurements of Trochiliopora 
planiform is  sp.n. (values in 
/¿m).

Vienna, Austria. -c+->
Derivatio nominis: Due to flat ~
colonial central area; planus 
in Latin means flat and forma 
means shape.
Locus typicus: Reingruber- 
hohe (sample RH 31).
Stratum typicum: Eocene 
- Priabonian.
Dimensions: (in micro meters 
= x = average, details in 
fig- 7):
size of frontal side of colony: 1051 x 2564 to 2398 x 2412; 
x =  1807x2397
height of colony: 1239 -1826; x = 1533 
length of zooecia: x = 82 
width of zooecia: x = 97 
length of fascicle: x = 410 
width of fascicle: x = 314 
diameter of kenozooecia: 32 - 57; x =42 
diameter of peduncle: 445, 705 
diameter of oeciopore: 152 x 21, 104 x 46 
Description: The colony is encrusting, rarely with a long 
peduncle. The apical surface of the colony is formed by 12 
to 14 prominent, multilaminar fascicles situated around a 
large central area. The fascicles are developed only in the 
margin of the colony. They are short, slightly rise above 
the colonial central area. The zooecial apertures are ar­
ranged in fascicles in 2 or 3 radial rows, but sometimes 
not in rows. The colonial centre is oval, rarely circular and 
flat, never concave, rarely convex when gonozooecium 
is developed. The gonozooecium is large occupying the 
whole central area. The gonozooecial chamber is wide, 
large, spreading also among fascicles. The oeciopore 
is oval, larger than autozooecial apertures, with short 
peristome opening in the margin of the central area. The 
cancelli are abundant, half the diameter of autozooecial 
apertures, circular. Small pores perforate the outer surface 
of the colonial cone.
Comparison: The most similar species seems to be Li- 
chenopora falunica B uge, 1957 with its short fascicles 
and with very little concave central area, which can be 
flat when a gonozooecium is developed. This species 
differs mainly in having a non-pedunculate colony and 
uniserial fascicles. Also, the oeciopore is much larger than 
in Trochiliopora planiformis sp.n. Trochiliopora insignis 
(Manzoni, 1878) is also similar in having a pedunculate 
colony and multilaminar fascicles. It differs, because the 
fascicles are very long, and therefore the central area is 
very small. The most abundant similar form in Eocene 
sediments is Trochiliopora beyrichi (Reuss, 1851); it dif-

200 300 400 500 600 700

length

fers from Trochiliopora planiformis sp.n. in having very 
long fascicles, never a flat or convex central area and by 
having smaller gonozooecia.
Remark: Because of the pedunculate colony, porous outer 
surface of colony and abundant cancelli the species is listed 
under Trochiliopora.
Occurrence: Reingruberhohe (samples RH 31 and RH 33).

Class Gymnolaemata Allman, 1896

4.2. Order Cheilostomatida Busk, 1852

Suborder Malacostegina Levinsen, 1902
Superfamily Membraniporoidea B usk, 1852 

Family Membraniporidae B usk, 1852

Genus Biflustra d ’Orbigny 1852

The colony is erect, bilamellar to multilaminar. The zooe­
cia have a well-developed cryptocyst, no avicularia and 
spines. The opesia are usually very large. The gymnocyst 
is not developed. The ovicells are unknown.

Biflustra savartii texturata (Reuss, 1848) 
pl. 12, fig. 4

1848 Vaginopora texturata sp.n., R euss p. 73, PI. 9, Fig. 1 
v. 1862 Biflustra clathrata (P hilippi), S toliczka p. 85

1923 Acanthodesia savartii texturata (Reuss), C anu & B assler 

p. 32, P1.5, Fig. 1-5, PI. 46, Fig. 8, 9 
1963 Acanthodesia savartii texturata (R euss), B raga p. 22, 
PI. 2, Fig. 2

v. 1963 Smittipora midwayanica C anu & B assler, M alecki p. 
106, PI. 10, Fig. 1,2
1973 Biflustra savartii forme texturata (R euss), B uge p. 34, 
PI. 5, Fig. 7
1974 Biflustra savartii forme texturata (R euss), D avid & 

Pouyet p. 99, PI. 3, Fig. 6
1977 Biflustra savartii texturata (R euss), VAvra p. 77 (cum. 
syn.)
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1980 Biflustra savartii texturata (R euss), B raga p. 44 
v. 1988 Biflustra savartii texturata (R euss), B raga & B arbin 

p. 515, PI. 4, Fig. 6
v. 1996 Biflustra savartii texturata (R euss), Z agorsek p. 123, 

PL 1, Fig. 1-2
v. 2001b Biflustra savartii texturata (R euss), Z agorsek p. 524

Diagnosis: The colony is bilamellar to multilaminar with 
circular or slightly oval cross section. The zooecia are ar­
ranged in 8 to 10 regular longitudinal zooecial rows. They 
are oval, two times longer than wide. The cryptocyst is 
well developed, smooth, sometimes situated very deeply 
inside the zooecium. The opesia are circular to oval, placed 
near the distal margin of the zooecium. The mural rim is 
smooth and narrow. The lateral parts of the mural rim form 
regular longitudinal lines.
Remarks: Some of the specimens from Reingruberhohe 
have developed a very short cryptocyst, and these speci­
mens are very similar to Crassimarginatella macrostoma. 
Crassimarginatella differs however mainly in having 
larger zooecia and a wider mural rim.
M alecki (1963) described Smittipora midwayanica Canu 
& B assler, 1920 which exhibits all the features charac­
teristic for Biflustra savartii texturata (R euss, 1848) and 
therefore is listed here.
Occurrence: Haselbach and Reingruberhohe (samples 
RH31 and RH 33).
Distribution in time and space:
Priabonian Poland (M alecki, 1963), Italy (Stoliczka, 

1862, B raga & B arbin, 1988), Egypt (Z iko, 1985), 
Romania (G hiurca, 1987), France and Belgium 
(Z iko, 1985), Slovakia (Zagorsek, 1996), Hungary 
(Zagorsek, 2001a), Austria (Zagorsek, 2001b) 

Burdigalian - Jamaica (C anu & B assler, 1923) 
Tortonian - Austria & Hungary (R euss, 1848, D avid & 

Pouyet, 1974), France, Italy, Egypt and Spain (Z iko, 
1985), USA (B uge, 1957), Poland, Czech (V avra, 
1977), Romania (B uge, 1973)

Piacenzian - Italia (B uge, 1957)
Quaternary & Recent - Florida (C anu & B assler, 1923), 

Argentina and Mediterranean (Z iko, 1985), cosmo­
politan (B uge, 1957)

Family Electridae d ’Orbigny, 1851

Genus Pyripora  d ’O rbigny, 1852

The colony is uniserial encrusting and branching. The 
zooecia have well-developed nonporous gymnocyst and 
very large opesium, but lack spines and cryptocyst. The 
colony has no avicularia or ovicells.

Pyripora huckei B uge, 1973 
pi. 10, figs. 1, 2

1973 Pyripora huckei sp.n., B uge p. 35, PI. 5, Fig. 6

Diagnosis: The colony forming regular uniserial longitu­
dinal rows of zooecia placed one after the other, is later­
ally branching in oblique or in right angle. The zooecia 
are oval, proximally tapering with reduced gymnocyst. 
The gymnocyst is convex, nonporous, about one third to 
one fourth the length of the zooecia, proximal to a large, 
oval, rimless opesium. The cryptocyst is reduced almost 
not observable.
Remarks: The Waschberg specimens exhibit the same fea­
tures as described by B uge (1973). The specific features 
seem to be large opesium and lateral budding of branches 
in angles up to 90 degrees.
Occurrence: Reingruberhohe (sample RH 2).
Distribution in time and space:
Helvetian - France (Buge, 1973)

Suborder Flustrina Smitt, 1868
Superfamily Calloporoidea N orman, 1903 

Family Calloporidae N orman, 1903

Genus Alderina N orm an , 1903

The colony is unilamellar or encrusting. Large opesia have 
a short gymnocyst and no cryptocyst. The mural rim is 
without spines. The hyperstomial ovicell has a granular 
frontal wall and/or ribs. No avicularia are known.

Alderina subtilimargo (Reuss, 1864a) 
pi. 10, fig. 4

v.* 1864a Membranipora subtilimargo sp.n., R euss p. 630, PI. 
9, fig.5

v. 1869a Membranipora laxa sp.n., R euss p. 252, PI. 36, Fig. 
14

v. 1963 Conopeum lacroixii (B usk), M alecki p. 998, PI. 9, Fig. 
4

v. 1963 Membraniporina laxa (R euss), M alecki p. 99, PI. 9, 
Fig. 7

v. 1963 Electra elliptica (H agenow), M alecki p. 101, PI. 9, 
Fig. 3
1974 Alderina subtilimargo (R euss), D avid & P ouyet p. 106, 
PI. 2, Fig. 4
1977 Alderina subtilimargo (R euss), VAvra p. 82  (cum . 

syn.)

1980 Alderina subtilimargo (R euss), B raga p. 45 
v. 1988 Alderina subtilimargo (R euss), B raga & B arbin p. 

516, PI. 5, Fig. 5
1996 Alderina subtilimargo (R euss), Z agorsek p. 123, PI. 1, 
Fig. 3-5

v. 2001b Alderina subtilimargo (R euss), Z agorsek p. 525

Diagnosis: The colony is encrusting. The zooecia are oval, 
with calcified margin (mural rim) and uncalcified frontal 
wall. The zooecia grow mostly chaotically, sometimes in 
rows. The opesia are large, occupying almost all the frontal 
area. The gymnocyst is very short, smooth or sometimes
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not developed. The mural rim is thick and smooth. The 
ovicell is hyperstomial; only small remains of ovicell have 
been found.
Remarks: The specimens found at Reingruberhohe have 
a wider mural rim than shown by the holotype in the 
Museum of Natural History in Vienna. Other features are 
almost identical. Ovicells are previously unknown in this 
species. A small fragment of the ovicell has been found in 
one specimen from Reingruberhohe. The ovicell is promi­
nent, small with missing frontal area. D avid & Pouyet 
(1974) pointed out that Membranipora laxa R euss, 1869a 
was a junior synonym of Alderina subtilimargo (R euss, 
1864a). Conopeum lacroixii (B usk) and Electra elliptica 
(H agenow) in M alecki (1963) have thin mural rims, 
large opesia and a smooth gymnocyst. Presence of these 
features allows us to list these specimens within Alderina 
subtilimargo.According to G ordon (1984), Alderina dif­
fers from depicted specimens in having umbones on the 
small gymnocyst. Because the type species of this genus 
Alderina imbellis (H incks. 1860) lacks umbones as well, I 
believe that this species also belongs to genus Alderina. 
Occurrence: Reingruberhohe in the entire section (sam­
ples RH 3, RH 8, RH 12, RH 31, RH 33 and S eifert’s 
samples).
Distribution in time and space:
Lutetian - Germany (R euss, 1864a)
Priabonian - Vicentin (R euss, 1869a), Poland (M alecki, 

1963), Carolina USA (C anu & B assler, 1920), Italy 
(B raga & B arbin, 1988), Romania (G hiurca, 1987), 
Slovakia (Z agorsek, 1996), Hungary (Z agorsek, 
2001a), Austria (Zagorsek, 2001b), Tunisian (V avra, 
1977)

Oligocene - Italy, Germany (V avra, 1977)
Tortonian - Austria & Hungary (D avid & Pouyet, 1974), 

Serbia (V avra, 1977)

Genus Amphiblestrum  G ray, 1848

The colony is encrusting. The zooecia have a short gym­
nocyst, a well-developed cryptocyst, an extensive mural 
rim and oblong opesia. The avicularia are adventitious, 
usually paired on a short peduncle. The ovicell is globular, 
with a nonporous frontal. Spines are absent.

Amphiblestrum appendiculatum (Reuss, 1848) 
pi. 10, figs. 5, 6

v.* 1848 Cellepora appendiculata sp.n., R euss p. 96, PI. 11, fig. 
22

? 1864a Membraniporella appendiculata var. apora R euss p.
631, PI. 9, Fig. 4

v. 1874 Membraniporella appendiculata R euss, R euss p. 181, 

PI. 9, Fig. 13-16
1963 Ramphonotus appendiculatus (R euss), B raga p. 23 

v. 1963 Amphiblestrum patens C anu & B assler, M alecki p. 
102, PI. 9, Fig. 8

1974 Ramphonotus appendiculata (R euss), D avid & P ouyet 

p. 108, PI. 1, Fig. 2 ,6
1977 Ramphonotus appendiculata (R euss), V avra p. 84 

v. 1996 Ramphonotus sp., ZAgorsek p. 125, PI. 2, Fig. 2 
1997 Amphiblestrum appendiculatum (R euss), Z agorsek p. 

403, PI. 1, Fig. 1
v. 2001a Amphiblestrum appendiculatum (R euss), Z agorsek 

p. 32, Pl. 4, F ig. 5, 6

Diagnosis: The zooecia are oval to triangular, with a very 
short cryptocyst. A shallow, narrow furrow separates 
neighbouring zooecia. The small gymnocyst is sometimes 
developed, usually missing. The mural rim is narrow and 
smooth. It has the same width around the entire zooecium. 
The avicularia are small, tube-like, with circular orifice, 
situated usually on the gymnocyst. The ovicells are promi­
nent, small with a nonporous frontal wall. Ovicelled zo­
oecia usually have paired avicularia.
Remarks: The described specimens are almost identical 
with syntypes of Cellepora appendiculata Reuss 1848 de­
posited in the Museum of Natural History in Vienna. The 
syntypes, however, usually grow in regular rows and have 
only rare avicularia. Nevertheless, Reuss (1874) described 
Membraniporella appendiculata with pairs of avicularia 
situated proximally to the opesia. Probably the number of 
avicularia is not a specific feature, and all these specimens 
belong to the same species.
Up to now, no ovicells have been described. Only Mem­
braniporella appendiculata var. apora described by Reuss 
(1864a) has small globular ovicells similar to those found 
in Reingruberhohe specimens. Membraniporella appen­
diculata var. apora Reuss, 1864a differs in having a large 
oeciopore however, and by a well-developed, smooth 
gymnocyst. Due to the presence of a large oeciopore and 
a well-developed gymnocyst, these specimens probably 
do not belong to the described species. M alecki (1963) de­
scribed Amphiblestrum patens Canu & B assler, 1920 from 
the Skalnik limestone. These specimens have the same fea­
tures as Amphiblestrum appendiculatum (Reuss, 1848). 
Occurrence: Reingruberhohe in the entire section (sam­
ples RH 3, RH 8, RH 10+11, RH 12, RH 31, RH 33 and 
Seifert’s samples).
Distribution in time and space:
Lutetian - Germany (Reuss, 1864a)
Priabonian - Poland (Malecki, 1963), Italy (Braga, 1963), 

Romania (Ghiurca, 1987), Slovakia (Zagorsek, 1997), 
Hungary (ZAgorsek, 2001a), Austria (Zagorsek, 
2001b)

Oligocene - Germany (V avra, 1977)
Tortonian - Austria & Hungary (Reuss, 1848, D avid & 

Pouyet, 1974), Poland, Hungary (V avra, 1977)

Genus Crassimarginatella C a nu , 1900

The colony is erect, rod-like, bilamellar or multilamellar. 
The zooecia have large opesia, a well-developed gym-
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nocyst and a mural rim without spines. The cryptocyst is 
reduced. The avicularium is large, vicarious with pivotal 
bar. The ovicell is hyperstomial and globular.

Crassimarginatella macrostoma (Reuss, 1848) 
pi. 10, fig. 3, pi. 11, fig. 3

v.* 1848 Cellaria macrostoma sp.n., R euss p. 64, PI. 8, Fig. 5- 
6

v. 1869a Biflustra macrostoma (R euss, 1848), R euss p. 274, PI. 
33, Fig. 12, 13

v. 1963 Membraniporina macrostoma (R euss), M alecki p. 100, 
PI. 9, Fig. 5
1974 Crassimarginatella macrostoma (R euss), D avid &  

Pouyet p. 107, PI. 3, Fig. 3, 4
1977 Crassimarginatella macrostoma (R euss), V avra p. 83 

(cum. syn.)
1980 Crassimarginatella macrostoma (R euss), B raga p. 45, 
Fig. 27, 28

v. 1988 Crassimarginatella macrostoma (Reuss), B raga & B ar- 

bin p. 516, PI. 4, Fig. 5, 8
v. 1996 Crassimarginatella macrostoma (R euss), Z agorsek p. 

123, PI. 1, Fig. 6, PI. 2, Fig. 1

Diagnosis: The colony is columnar or flat, mostly bilamel- 
lar, with 3 -5  zooecial rows around the colony. The zooecia 
are oval, with a smooth and short, reduced gymnocyst. A 
very narrow furrow separates adjacent zooecia. The mural 
rim is wide, smooth and rarely doubled. The avicularia are 
vicarious, the same size as regular zooecia, with pivot bar, 
but very rare. The ovicell has not been described. 
Remarks: The lectotype erected by D avid & Pouyet (1974) 
stored in the Museum of Natural History in Vienna is the 
only specimen with an avicularium. Neither syntypes, 
nor other specimens described by Reuss (1848, 1869a), 
Braga (1980,1988), D avid & Pouyet (1974) or Zagorsek 
(1996) have avicularia. Although I have found more than 
50 specimens at Reingruberhohe, none of them has avicu­
laria, but other features are identical. Ovicells have not 
been described in any of the specimens.
According to a personal communication by Braga and 
VAvra and also according to my opinion, all specimens 
found in Eocene-Miocene sediments which exhibit an 
erect colony with membraniporiform zooecia, with short 
gymnocyst and without spines and cryptocyst could be de­
scribed as Crassimarginatella macrostoma (Reuss, 1848), 
although no avicularia or ovicells have been found. 
Occurrence: Haselbach and Reingruberhohe in the entire 
section (samples RH 3, RH 8, RH 10+11, RH 12, RH 31, 
RH 33 and Seifert’s samples).
Distribution in time and space:
Lutetian - Germany (Malecki, 1963)
Priabonian - Vicentin (Reuss, 1869a), Poland (Malecki, 

1963), Romania (Ghiurca, 1987), Italy (Braga & 
B arbin, 1988), Slovakia (ZAgorsek, 1996), Hungary 
(ZAgorsek, 2001a), Austria (ZAgorsek, 2001b)

Oligocene - France, Italy (VAvra, 1977)
Tortonian - Austria & Hungary (Reuss, 1848, David & 

Pouyet, 1974)

Genus Ogivalina C anu & B assler, 1917

The colony is erect, or encrusting forming an erect base, 
unilamellar. The zooecia have large opesia with a reduced 
or no gymnocyst at all and without spines. The cryptocyst 
is well developed, often granular. The avicularia are rare 
and vicarious. No pore chambers (dietellae) has been 
observed, however lateral interzooecial communication 
pores are present. The ovicell is probably endozooecial, 
or deeply immersed hyperstomial.
Remarks: According to the original description Ogivalina 
has endozooecial ovicells. However, According to original 
photos and descriptions of other species (Canu & B assler, 
1920) the ovicells seem to be more hyperstomial than 
endozooecial. In studied material, no ovicells have been 
found, thus the type of ovicell remains uncertain.

Ogivalina dimorpha (C anu, 1907) 
pi. 11, fig. 4

1966 Ogivalina'? dimorpha (Canu), C heetham p. 22, Fig. 1-3. 
v. 2001b Ogivalina dimorpha (C anu), ZAgorsek p. 526, PI. 5. 

Fig. 1

Diagnosis: The colony is erect, unilamellar. The zooecia 
grow in regular longitudinal rows, which are easily sepa­
rable. The zooecia are dimorphic: The ordinary zooecia are 
oval to rectangular, with well-developed cryptocyst. The 
cryptocyst is flat and little granular. The opesia are large 
and oval. The second type of zooecia is “membranipori­
form”, with large circular opesia, without cryptocyst and 
gymnocyst. About 3-5 communication pores in a single 
row perforate lateral walls of the zooecium. The small 
avicularium is rarely present among the three zooecia. 
The ovicell is unknown.
Remarks: The second type of zooecia, without cryptocyst, 
could be perhaps regarded as within zooecial variation, 
because also in the original description by Canu & Bassler 
(1917) some “membraniporiform” zooecia are present. 
Though the ovicell has not been found, the presence of 
communication pores, a granular cryptocyst, as well as 
the general shape of the opesia and the form and position 
of avicularia allow us to list these specimens in Ogivalina 
dimorpha (Canu, 1907).
Occurrence: Reingruberhohe (samples RH 1, RH 6 and 
RH 10+11).
Distribution in time and space:
Thanetian - Senegal (Cheetham, 1966)
Lutetian - France (Cheetham, 1966)
Priabonian - United Kingdom (Cheetham, 1966), Poland 

(Cheetham, 1966), Hungary (ZAgorsek, 2001a), Aus­
tria (ZAgorsek, 2001b)
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Family Candidae d ’O rbigny, 1851

Genus Foveolaria B usk , 1884

The colony is encrusting, free or erect from encrusting base. 
The zooecia grow in regular rows. They are oval to rectan­
gular with well-developed usually granular cryptocystal rim. 
The gymnocyst is developed, however usually reduced and 
short. The avicularia are adventitious, drop-like, situated on 
the gymnocyst. The ovicell is hyperstomial, globular rarely 
immersed, not closed by the zooecial operculum.

Foveolaria vibraculata Z ágorsek, 2001a  

pi. 11, figs. 1, 2

v.* 2001a Foveolaria vibraculata sp.n., Z ágorsek p. 34, PI. 5. 
Fig. 6-8

Diagnosis: The colony is unilamellar, probably encrusting. 
The encrusted substratum has not been found, so it may be 
algae or the growth form of the colony is free. The zooecia 
are with large opesia and calcified mural rim. They are 
growing in regular rows, about 4 to 6 zooecia arranged 
one to each other. The opesia are large, oval to circular 
with a granular cryptocystal rim. The mural rim is narrow 
and depressed. Two pairs of small pores are situated on the 
proximal margin of the mural rim. Very narrow furrows 
separate the neighbouring zooecia from each other. The 
avicularium is large and occupies the whole gymnocyst. It 
is square or circular in shape with oval opesia. The mural 
rim of the avicularium is flat, or slightly elevated. The 
ovicell is globular with a large semilunar opening and 
with a nonporous frontal wall.
Remarks: The Austrian specimens have somewhat smaller 
avicularia compared with the size of zooecia than the para- 
types described from Hungary (Z ágorsek, 2001a). Other 
morphological features are however identical with them. 
The ovicells have not been described for the Hungarian 
specimens. The size, type and shape of the ovicells are 
similar to other species belonging to Foveolaria. 
Occurrence: Reingruberhóhe, only in Seifert’s samples. 
Distribution in time and space:
Priabonian - Hungary (Z ágorsek, 2001a)

Family Vinculariidae B usk, 1852

Genus Vincularía D efrance, 1829

The colony is rod-like, erect articulated, narrow and 
quadriserial. The zooecia are dimorphic or trimorphic 
with developed cryptocyst and grow in regular rows. The 
ordinary zooecia are symmetrical with large opesia, the 
avicularian zooecia (intrazooecial avicularia) are larger 
and have asymmetrical opesia and the ovicelled zooecia 
are the largest and are surmounted by the endozooecial 
ovicells (Cheetham, 1966).

Gymnocyst and spines are not developed. The mural 
rim is slightly prominent and rarely carries adventitious 
avicularia.

Vincularía subsymmetrica (C anu, 1907) 
pi. 11, fig. 5

1966 Vincularía subsymmetrica (C anu), C heetham p. 54 
v. 1988 Vincularía subsymmetrica (C anu), B raga & B arbin p. 

515, PI. 4, Fig. 7

Diagnosis: The zooecia are arranged in four longitudinal 
rows, the colonial cross section is rhombic to rectangular. 
The zooecia are dimorphic; ovicelled zooecia are not de­
veloped. The ordinary zooecia have a small opesium and a 
large cryptocyst. The zooecia with avicularia have opesia 
occupying almost the whole central area and have a short 
cryptocyst curved slightly to the margin of the colonial 
stem. The mural rim is slightly prominent, smooth. No 
adventitious avicularia are developed.
Remarks: Specimens from Reingruberhóhe are usually 
very poor preserved, and only one or two types of zooe­
cia can be distinguished. Nevertheless, due to the erect, 
quadriserial colonial growth form and the presence of the 
dimorphic zooecia the specimens could be determined as 
Vincularía subsymmetrica (C anu, 1907), which is one of 
the common species within the Eocene sediments in the 
Alpine Carpathian region.
Occurrence: Reingruberhóhe (samples RH 1, RH 2 and RH 4). 
Distribution in time and space:
Priabonian - United Kingdom (Cheetham, 1966), Romania 

(G hiurca, 1987), Italy (B raga & B arbin, 1988)

Superfamily Buguloidea G ray, 1848
Family Candidae d ’Orbigny, 1851

Genus Scrupocellaria  van B eneden, 1845

The colony is erect flexible, branched, bifurcated and 
unilamellar. The zooecia are in two alternating rows, 
facing on one side. They have large oval opesia and a 
well-developed gymnocyst. Distal marginal avicularia 
are always present, the frontal avicularia may be present 
or not. Spines and scuta may be present. The ovicell is 
hyperstomial. The dorsal side of the colony has paired 
vibracular chambers.
Remarks: Although no ovicells have been observed in the 
material studied, all other features typical for Scrupocel­
laria are present. Therefore, the following specimens are 
listed under Scrupocellaria.

Scrupocellaria brendolensis W aters, 1891  
pi. 12, fig. 2

1891 Scrupocellaria brendolensis sp.n., W aters p. 7, PI. 1, 
Fig. 14, 15
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v. 1963 Scrupocellaria cf. dubia C anu & B assler, M alecki p. 

113, PI. 10, Fig. 3
1975 Scrupocellaria brendolensis W aters, B raga p. 146, 
PI. 2, Fig. 1,2

v.? 1988 Scrupocellaria brendolensis W aters, B raga & B arbin 

p. 520, PI. 6, Fig. 2 - 3
v. 1997 Scrupocellaria brendolensis W aters, ZAgorsek p. 405, 

PI. 1, Fig. 7, PL 2, Fig. 3-4

Diagnosis: The opesia are large and long about one half of 
the zooecial length. The gymnocyst is well developed and 
smooth. A small, circular avicularium is attached near the 
disto-lateral margin of the opesium. Spines and scuta are 
not developed. A triangular to oval avicularium is located 
on the proximal margin of the opesium, on the gymnocyst. 
The ovicell has not been observed. The vibracular cham­
bers are paired, small and triangular.
Remarks: Some of the specimens found have wider colonial 
branches, and some of them are very narrow. Probably wider 
specimens were located near a bifurcation, and the narrower 
ones directly after the bifurcation. The specimens described 
by B raga & B arbin (1988) show a narrower colony and a 
small furrow separating adjacent zooecia. This furrow has 
not been found in any other specimen of Scrupocellaria 
brendolensis W aters. Realizing that this species can have 
a large variability (Braga & B arbin, 1988) I believe that 
these specimens also belong to the same species. 
Scrupocellaria cf. dubia Canu & B assler as described by 
Malecki (1963) shows all the features like Scrupocellaria 
brendolensis W aters.
Occurrence: Reingruberhohe (samples RH 4, RH 9, RH 
10+11, RH 13 and Seifert’s samples).
Distribution in time and space:
Priabonian - Italy (Waters, 1891, Braga & B arbin, 1988), 

Romania (Ghiurca, 1987), Poland (Malecki, 1963), 
Slovakia (Zagorsek, 1997), Hungary (Zagorsek, 
2001a)

Scrupocellaria gracilis Reuss, 1869a 
pi. 12, fig. 3

v.* 1869a Scrupocellaria gracilis sp.n., Reuss p. 260, PI. 29, Fig. 
4
1891 Scrupocellaria gracilis R euss, W aters p. 6, PI. 1, Fig. 
12-13
1920 Scrupocellaria gracilis R euss, C anu & B assler p. 185, 
PI. 33, Fig. 8-9
1963 Scrupocellaria gracilis R euss, B raga p. 27, PI. 3, Fig. 
3-4

v. 1963 Scrupocellaria elliptica R euss, M alecki p. 113 
1975 Scrupocellaria gracilis R euss, B raga p. 146 
1980 Scrupocellaria gracilis R euss, B raga p. 51

Diagnosis: The opesia are very large and the gymnocyst is 
well developed and smooth. Distal marginal avicularia are 
large and reach out of the margin of the colonial branch.

Spines and scuta have not been preserved. Frontal avicu­
laria are not present. The ovicell has not been observed. 
The vibracular chambers are paired, large and elongated 
triangular.
Remarks: Scrupocellaria gracilis Reuss, 1869a differs 
from S. brendolensis W aters, 1891 in having larger 
distal marginal avicularia and vibracular chambers and 
by the absence of frontal avicularia. As pointed out by 
B izzarini & B raga (1997) Scrupocellaria elliptica Reuss 
is only a Miocene species. Also the specimens described 
by Malecki (1963) exhibit all the features characteristic 
for Scrupocellaria gracilis Reuss, 1869a.
Occurrence: Haselbach and Reingruberhohe (samples RH 
4, RH 9, RH 10+11 and RH 13).
Distribution in time and space:
Priabonian - Vicentin (Reuss, 1869a), Italy (Waters, 1891, 

B raga, 1975), Poland (M alecki, 1963), Romania 
(Ghiurca, 1987), Carolina (Canu & B assler, 1920) 

Rupelian - France - Gaas (Reuss, 1869b), Italy (Braga & 
Barbin, 1988)

Superfamily Microporoidea Gray, 1848 
Family Microporidae Gray, 1848

Genus M icropora G ray, 1848

The colony is encrusting. The zooecia have a prominent 
mural rim surrounding a well-developed cryptocyst. The 
cryptocyst is large, occupying almost the whole frontal 
area, porous, or granular and perforated by two opesiules 
lying proximo lateral, near to the orifice. The oral spines 
are rare and mostly absent. The ovicell is recumbent and 
prominent. The avicularia are adventitious, interzooidal, 
or absent.

Micropora hexagona (Zagorsek, 1994) 
pi. 12, fig. 1

? 1864a Lepralia gracilis sp.n., R euss p. 632, PI. 13, Fig. 1
v.* 1994 Calpensia hexagona sp.n., ZAgorsek p. 368, Fig. 6a, 

b, d, f
v. 1996 Calpensia hexagona Z agorsek, Z agorsek p. 531, P. 4, 

Fig. 1 ,2,4
v. 2001b Micropora hexagona (Z agorsek), Z agorsek p. 526

Diagnosis: The zooecia are regularly hexagonal, in regular 
axial rows parallel one to each other. The cryptocyst is flat, 
perforated by abundant and small to intermediate pores. 
The opesia are semilunar with oral spines. The opesiules 
are very small and unequal in size. The ovicell is recum­
bent, slightly elevated above the surface of the zooecium, 
flat and small. The length of the ovicell is one half of length 
of zooecium. The ovicell frontal wall is smooth, without 
pores. Avicularia have not been observed.
Remarks: Lepralia gracilis Reuss, 1864a is quite similar 
to this species. The original material has not been found in
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the Reuss collection in the Museum of Natural History in 
Vienna; it is probably lost. The original description of the 
species does not include the opesiules or the ovicells. The 
different size of opesiules and the presence of globular 
ovicells with a smooth frontal wall are perhaps the most 
distinctive features of Micropora hexagona (Zagorsek, 
1994).
Occurrence: Reingruberhohe (sample RH 31). 
Distribution in time and space:
Lutetian - Germany (Reuss, 1864a)
Priabonian - Slovakia (Zagorsek, 1994 & 1996), Hungary 

(Zagorsek, 2001a), Austria (Zagorsek, 2001b)

Micropora? sp.
pi. 11, fig. 6

Diagnosis: The zooecia are regularly hexagonal and dis­
posed in alternating rows. The cryptocyst is flat or little 
concave, circular, nonporous and slightly granular. It is 
perforated by two semilunar narrow long slits, which could 
be regarded as opesiules. The opesia are semicircular, with 
a straight proximal margin with 6 large oral spines. The 
lateral walls of each zooecium are perforated by 6 com­
munication pores, each pore on one side of the hexagonal­
shaped zooecium. The ovicell is unknown. Avicularia have 
not been observed.
Remarks: Opesiules developed as narrow slits are not 
known in any species of Micropora. The hexagonal 
shape of the zooecia, the presence of a cryptocyst and 
oral spines however show closest similarity to Micropora. 
Because only one small fragment has been found, and no 
more details are visible, the exact determination remains 
uncertain.
Occurrence: Reingruberhohe (sample RH 2).

Genus M ollia  L amouroux, 1821

The colony is encrusting. The zooecia are easily separable, 
connected by short tubes and lack avicularia and spines. 
Gymnocyst is absent. The cryptocyst is well developed, 
granular or porous. The opesia have rounded corners for 
parietal muscles, and opesiules. The ovicell is globular, 
hyperstomial or immersed.

Mollia patellaria (M oll, 1803) 
pi. 12, fig. 6

v.* 1848 Cellepora formosa sp.n., R euss p. 95, PI. 11, Fig. 18 
v. 1874 Membranipora formosa (R euss), R euss p. 185, PI. 10, 

Fig. 12
v. 1963 Aechmella crassimargo C anu & B assler, M alecki p. 

107, Fig. 50, PI. 10, Fig. 10
v. 1963 Aechmella filimargo C anu  & B assler , M alecki p. 

108
1974 Floridinella formosa (R euss), D avid & Pouyet p. 117, 
PI. 1, Fig. 3 ,4

1977 Floridinella formosa (R euss), VAvra p. 89 
v. 1989 Mollia patellaria (M oll), S chmid p. 18, PI. 3, Fig. 1- 

7

Diagnosis: The zooecia are regular in shape, oval, easily 
separable and connected by short tubes to neighbouring 
individuals. The remains of this tube are observable later­
ally as a large pore chamber. The cryptocyst is extended 
and granular, occupying almost the whole frontal area. The 
mural rim is developed mostly in the distal part of zooecia, 
proximally almost absent. The opesia are small, circular 
with rounded comers for parietal muscles. The diameter of 
this rounded corners is sometimes almost the same as the 
diameter of the opesium itself; sometimes it can be very 
small, preserved as narrow slits. The ovicell is subglobular 
large, partly immersed in the distal zooecium.
Remarks: The zooecia of Cellepora formosa Reuss, 1848 
from the Museum of Natural History in Vienna exhibit all 
features of Mollia patellaria (Moll) and therefore can be 
regarded as a junior synonym (Schmid, 1989). The recent 
specimens (for example as described by Zabala & M alu- 
quer, 1988) have however usually long connecting tubes, 
but fossil zooecia grow close to each other and formed 
encrusting colonies.
M alecki (1963) described Aechmella crassimargo Canu & 
B assler, 1920 and Aechmella filimargo Canu & B assler, 
1917. These specimens however have all the features char­
acteristic for Mollia patellaria (Moll) and are therefore 
listed here as synonyms.
Occurrence: Reingruberhohe (samples RH 12, RH 13, RH 
31, RH 33 and Seifert’s samples).
Distribution in time and space:
Priabonian - Poland (M alecki, 1963),
Tortonian - Austria & Hungary (Reuss, 1848, D avid & 

Pouyet, 1974), Czech (V avra, 1977)
Quaternary & Recent - Mediterranean (Schmid, 1989)

Genus Rosseliana  Jullien, 1888

The colony is encrusting. The zooecia have a well-de­
veloped cryptocyst, a semicircular orifice with enlarged 
proximo-lateral corners and no opesiules. Avicularia are 
unknown. The ovicell is endozooecial and prominent.

Rosseliana rosselii ( A u d o u in , 1826) 
pi. 12, fig. 5

v. 1869a Membranipora deplanata sp.n., R euss p. 263, PI. 29, 
Fig. 12

v. 1963 Rosseliana parvipora C anu & B assler, M alecki p. 
109, Fig. 52, PI. 10, Fig. 7

v. 1988 Rosseliana rosselii (A udouin), B raga & B arbin p. 517, 
PI. 6, Fig. 4
1991 Rosseliana rosselii (A udouin), B raga Tab. 1 

v. 1996 Rosseliana rosselii (A udouin), Z agorsek p. 529, PI. 3, 
Fig. 6
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Diagnosis: The zooecia are oval to drop-like and have a 
well-developed cryptocyst and a low, narrow mural rim. 
The cryptocyst is smooth and sometimes slightly granular. 
The opesia are semilunar, large. The enlarged proximo- 
lateral corners are large, oval to circular usually situated 
more lateral than proximal. The endozooecial ovicell has 
not been found.
Remarks: Membranipora deplanata sp.n. described in 
Reuss (1869a) has been considered by B raga (1991) as a 
junior synonym of Rosseliana rosselii (A udouin, 1826). 
Although no ovicells have been found among the Austrian 
material, all other features allow us to determine these 
specimens. Rosseliana rosselii (Audouin) is quite similar 
to Mollia patellaria (Moll) mainly in its general shape. 
The main difference is the type and size of ovicells {Mol­
lia has hyperstomial ovicell, Rosseliana endozooecial). 
When no ovicells have been found, the main difference 
is the development of enlarged proximo-lateral corners 
in the opesium.
Mollia has more proximal openings for parietal muscles 
more proximal, Rosseliana has them more lateral and more 
rounded. The genera differ also in respect to the lateral 
communication pores: Mollia has zooecia connected by 
short tubes, but Rosseliana has zooecia closely appressed. 
Rosseliana parvipora Canu & B assler as described by 
Malecki (1963) has a narrow mural rim, a slightly granu­
lar cryptocyst and opesia with enlarged proximo-lateral 
comers; so I believe that these specimens belong to Ros­
seliana rosselii (A udouin).
Occurrence: Reingruberhöhe (samples RH 3, RH 6 and 
RH 10+11).
Distribution in time and space:
Priabonian - Austria & Hungary (Reuss, 1869), Poland 

(Malecki, 1963), Italy (Braga & B arbin, 1988), Slo­
vakia (Zägorsek, 1996), Hungary (Zägorsek, 2001a), 
Austria (Zägorsek, 2001b)

Quaternary & Recent - Mediterranean (Braga & B arbin, 
1988), Atlantic (Ryland & Hayward, 1977)

Genus Calpensia Jullien, 1888

The colony is encrusting. The cryptocyst is well devel­
oped, porous, surrounded by a mural rim and perforated 
by two opesiules. The orifice is semilunar without spines. 
Avicularia and ovicells are unknown.

Calpensia gracilis ( M ü n s t e r , 1826) 
pi. 13, fig. 1

v. 1848 Membranipora gracilis M ünster, R euss p. 93, PI. 11, 
Fig. 12

v. 1963 Calpensia calpensis (M anzoni), M alecki p. I l l ,  PI. 
10, Fig. 13
1974 Calpensia gracilis (M ünster), D avid & P ouyet p. 121, 
PI. 3, Fig. 7
1977 Calpensia gracilis (M ünster), V ävra p. 92

1985 Calpensia gracilis (M ünster), Z iko p. 40, PI. 10, Fig. 
4 ,5

v. 1989 Calpensia gracilis (M ünster), S chmid p. 17, PL 2, Fig. 
4-7

v. 1996 Calpensia gracilis (M ünster), Z ägorsek p. 529, PI. 1, 
Fig. 7

Diagnosis: The colony has 6 to 8 irregular zooecial rows. 
The zooecia are elongated to rectangular or irregular in 
shape and have a porous cryptocyst. The pores are small. 
The cryptocyst is flat and slightly depressed towards the 
opesia. The lateral walls are very thin, slightly prominent, 
smooth and sometimes reduced, or rarely missing. The 
opesium is semilunar to oval, large with an almost straight 
proximal margin. One pair of opesiules is situated below 
the opesia. They are small and circular.
Remarks: The specimens found in Austria are very short 
and small colonies, however specific features are visible 
(elongated zooecia with porous cryptocyst, two opesiules 
and slightly prominent mural rim). The pores perforating 
the cryptocyst are however much smaller that those de­
scribed by Ziko (1985) or Schmid (1989).
Malecki (1963) described Calpensia calpensis (Manzoni). 
The specimens have elongated to rectangular zooecia, flat, 
porous cryptocyst, thin, slightly prominent and smooth 
lateral walls and one pair of opesiules situated below the 
semilunar to oval, large opesia. These features are char­
acteristic for Calpensia gracilis (M ünster, 1826) and 
therefore M alecki’s specimens are listed here. 
Occurrence: Reingruberhöhe (samples RH 1, RH 4, RH 
31, RH 33 and Seifert’s samples).
Distribution in time and space:
Thanetian - France (Debourle, 1974)
Lutetian - Egypt (Ziko, 1985)
Priabonian - Poland (Malecki, 1963), Italy (Braga, 1963), 

Slovakia (Zägorsek, 1996), Hungary (Zägorsek, 
2001a)

Oligocene -  Germany (V ävra, 1977)
Tortonian - Austria & Hungary (Reuss, 1848, D avid & 

Pouyet, 1974), France, Czech (V ävra, 1977)

Calpensia polysticha (R euss, 1848) 
pi. 13, fig. 2

v.* 1848  Cellaria polysticha sp .n ., R euss p. 6 1 , Pi. 7 , Fig.
33

v. 1869a Eschara polysticha (R euss), R euss p. 269, PI. 32, Fig. 
3
1891 Microporapolysticha (R euss), W aters p. 14, PI. 2, Fig. 
7

v. 1963 Steginoporella similis (K oschinsky), M alecki p. 112, 
PI. 11, Fig. 3
1980 Calpensia polysticha (R euss), B raga p. 47, Fig. 33,
34

v. 1988 Calpensia polysticha (R euss), B raga & B arbin p. 518, 
PI. 7, Fig. 5.
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v. 2001a Calpensia polysticha (R euss), Z ägorsek p. 31, PI. 7,
Fig. 1,2

A vicu liera  h u n g a rii Z ägorsek, 2001a  
pl. 13, figs. 4

Diagnosis: The colony is erect, rarely bifurcated, multila- 
mellar having 5 to 8 longitudinal, parallel zooecial rows. 
The cross section of the colony is usually oval, elongated 
oval or circular. The zooecia are extremely elongated, with 
a strongly porous cryptocyst and wide, smooth lateral walls 
(mural rim). The cryptocyst is slightly deepening towards 
the opesium and near the opesium is nonporous. The ope- 
sium is semilunar, with a straight proximal margin. The 
slight peristome is rarely developed. Two circular opesiules 
are arranged proximally to the margin of the opesium. 
Remarks: I have found only one specimen of this species. 
Nevertheless, this specimen is identical with syntypes de­
posited in the Museum of Natural History in Vienna. The 
syntypes usually have a circular cross-section.
M alecki (1963) described specimens with extremely elon­
gated zooecia with strongly porous cryptocyst and wide, 
smooth lateral walls. The cryptocyst is perforated by the 
two circular opesiules. He determined it as Steginopore- 
lla similis (K o sc h in sk y ) , but I believe that it belongs to 
Calpensia polysticha (R e u s s , 1848).
Occurrence: Reingruberhohe (samples RH 31 and RH 33). 
Distribution in time and space:
Priabonian - Italy (R e u s s , 1869a, W a ter s, 1891), Poland 

(M a l ec k i, 1963), Italy ( B r a g a  &  B a r b in , 1988), Ro­
mania (G h iu r c a , 1987), Hungary (Z a g o r se k , 2001a), 
Austria (Z a g o r se k , 2001b) and Slovakia 

Rupelian - Italy ( B r a g a  &  B a r b in , 1988)

v.* 2001a Aviculiera hungarii sp.n., Z agorsek p. 37, PI. 8, Fig. 
1-4

Diagnosis: The colony is erect, multilamellar with 5 to 
8 regular zooecial rows. The cross-section is circular to 
slightly oval. The zooecia are oblong about four times 
longer than wide. The cryptocyst is flat with numerous 
(about 50 to 70) small pores in irregular position. The 
lateral walls are thick, little elevated and smooth. The 
orifice is semilunar sometimes with a straight proximal 
margin. Two small, circular to oval opesiules are imme­
diately proximal to the orifice. Frequently, but not on each 
zooecium, occurs an avicularium. The avicularium is oval, 
with a well developed pivotal bar and is situated on the 
distal-most margin of the orifice. The ovicell has not been 
found among the Reingruberhohe specimens. 
Occurrence: Reingruberhohe (sample RH 31). 
Distribution in time and space:
Priabonian Hungary ( Z a g o r s e k , 2001a), Austria 

(ZA g o r se k , 2001b)

A vicu liera  au strien sis  sp.n. 
pl. 13, fig. 3, 5

v. 2001b Aviculiera cf. hungarii ZAgorsek, Z agorsek p. 527, 
PI. 6. Fig. 2

Genus A v ic u lie r a  Z agorsek, 2001a

The colony is erect, multilaminar, with oval to circular 
cross section. The zooecia are long, oblong with a po­
rous cryptocyst and thick lateral walls. The opesium is 
semilunar with a straight proximal margin. The small 
opesiules are paired. A circular avicularium is arranged 
on the distal-most margin of the zooecium. The ovicell is 
probably endozooecial.
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Diagnosis: The colony is erect, multilaminar and very 
flat. The zooecia are very long, oblong with a strongly 
porous cryptocyst and a thick mural rim. The opesium is 
oval. The paired large opesiules are situated proximal to 
the opesia. The avicularium is circular and usually situ­
ated on the distal-most margin of the opesia. The ovicell 
is unknown.
Holotype: The specimen (1329) depicted in pl. 13, fig. 3, 
from the locality Reingruberhohe, deposited in the Institute 
of Paleontology, of University Vienna, Austria.

Paratypes: 12 specimens from 
the locality Reingruberhohe, 
deposited in the Institute of 
Paleontology of University 
Vienna, Austria.
Derivatio nominis: Due to its 
occurrence in Austria.
Locus typicus: Reingruber­
hohe (sample RH 10+11). 
Stratum typicum: Eocene 
Priabonian.
Dimensions: (in micro meters

50 100 150
length

200 250 300
Figure 8: Chart of important
measurements of Aviculiera
austriensis sp.n. (values in pm).
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= pm\ x = average, details see in fig. 8):
length of the colony: 4639 - 6121; x = 5423
width of the colony: 3671 - 4933; x = 3617
length of zooecia: 715 - 1193; x = 1013
width of zooecia: 445 - 700; x = 529
length of zooecial aperture: x = 198
width of zooecial aperture: x = 261
area of zooecial aperture: x = 36300
length of left opesiule: x = 74
width of left opesiule: x = 92
area of left opesiule: x = 5388
length of right opesiule: x = 76
width of right opesiule: x = 115
area of right opesiule: x = 6265
length of avicularium: x = 189
width of avicularium: x = 164
area of avicularium: x = 21518
Description: The colony is erect, very flat, often bifurcat­
ing, multilaminar with a very narrow cross-section. The 
zooecia are arranged in 8 to 12 regular longitudinal rows 
on each side of the colony stem. They are oblong, about 
three to four times longer than wide. The cryptocyst is flat 
with numerous (about 30 to 45) large pores in irregular 
position. The lateral walls are thick, little elevated and 
smooth. The opesium is oval, with an arched proximal 
margin. The opesiules are paired, large and circular. The 
avicularium is circular and it is situated distally from the 
opesia. The diameter of the avicularium is about half and 
rarely more than half of the diameter of the opesium. 
The pivotal bar is not developed. The avicularium occurs 
mostly in the place, where one zooecial row is dichoto- 
mously divided into two rows. These avicularia are little 
larger than those occurring within one zooecial row. In 
some colonies each zooecium has an avicularium, in oth­
ers, the avicularia are present only in the points of bifurca­
tion of the zooecial rows. The ovicell is unknown. 
Comparison: Aviculiera hungarii Z á g o r se k , 2001a is the 
most similar species to Aviculiera austriensis sp.n. It dif­
fers mainly in having smaller colonies with oval to circular 
cross section. Aviculiera hungarii Z á g o r se k , 2001a has 
a maximum of only 8 zooecial rows around the colonial 
stem, however Aviculiera austriensis sp.n. can have more 
than 12 on one side of the colony. Aviculiera hungarii 
Z á g o r se k , 2001a has also larger opesiules, less abundant 
pores (about 50 to 80 pores perforating the cryptocyst) 
and smaller avicularia.
A quite similar species is Microporina japónica C a n u  &  

B a ssl e r , 1929b in respect to type of the colony and with 
its distal avicularia. This species however has an articu­
lated colony, so no bifurcated specimens can be found. 
Also its zooecia are narrower (about half of Aviculiera 
austriensis sp.n.) and the avicularia are always tapering 
proximally.
Remark: Although no ovicell has been found, the other 
presented features allow us to list this species in Aviculi­
era.

Occurrence: Haselbach and Reingruberhohe (samples RH 
1, RH 2, RH 3, RH 10+11 and S eifert’s samples). 
Distribution in time and space:
Priabonian - Austria (Z a g o r se k , 2001b)

Aviculiera sp. 
pi. 30, fig. 2

Diagnosis: The colony is encrusting. The zooecia are oval 
to elongated rhomboidal. The opesium is oval and small. 
The cryptocyst is imperforate except for a pair of opesi­
ules developed as long slits. The opesiules run from the 
proximal margin of the aperture to the approximately the 
middle of the length of the zooecium. The large adventi­
tious, drop-like avicularium with pivot is situated distally 
from the aperture.
Remarks: I have only one poorly preserved specimen. It 
exhibits the typical features of Aviculiera (cryptocyst with 
two opesiules, and avicularium distally from the aperture), 
but only one poorly preserved specimen is not enough to 
determine it at species level.
Occurrence: Reingruberhohe (sample RH 2).

Family Poricellariidae H arm er  1926

Genus Poricellaria d ’O r b ig n y  1852

The colony is erect, flexible with a rectangular to oval cross 
section. The zooecia are arranged in 4 longitudinal rows, 
one row on each side. The zooecia have a well-developed 
gymnocyst and a small orifice. Orifices may be facing only 
one side, or around whole intemodes. The cryptocyst is 
complete and has a marginal slit-like opesiule. The ope­
siules perforate the cryptocyst along one side only, the 
opposite side of the cryptocyst remains nonporous. The 
avicularia are vicarious, situated on the gymnocyst. The 
ovicell is unknown.
Remarks: R e u ss  (1869b) established a new genus Diplodi- 
dymia. According to the B a ssler  (1953), Diplodidymia is a 
junior synonym of Poricellaria. C heetham  (1966) however 
proposed to use Diplodidymia as a subgenus of Poricellaria 
for Miocene species, because they have larger avicularia 
and a zooecial orifice facing around the intemodes. There 
are, among the studied material, some specimens facing 
only one side, as well as some facing around the whole 
colonial branch, but with the same zooecial morphology. So 
probably, the direction of the facing of the orifice could be 
caused by ecological needs and therefore has no taxonomy 
value. I agree with B assler  (1953) and consider Diplodi­
dymia as a junior synonym of Poricellaria.

Poricellaria complicata (Reuss, 1869a) 
pi. 14, fig. 1

1869b Diplodidymia complicata nov. gen ., sp.n., R euss p.

469, PI. 3, Fig. 6-9
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v. 2001b Poricellaria complicata (R euss), Z agorsek p. 527

Diagnosis: The colony has a rectangular transverse section. 
The zooecia are asymmetrical, oval with circular orifice. 
Most with orifices facing all sides of the internodes, but 
rarely only in one side. The cryptocyst is imperforate 
except for the two long opesiules. The distal opesiule is 
wider but shorter than the proximal one. A large adventi­
tious, drop-like avicularium without pivot is situated on 
the gymnocyst.
Remarks: Poricellaria complicata (Reuss, 1869a) is very 
similar to Poricellaria alata d ’Orbigny, 1854 as described 
by V oigt (1964). It differs, however in having larger zooecia 
and considerable larger avicularia. The zooecia of Pori­
cellaria alata d ’Orbigny, 1854 are mostly facing on one 
side of the intemodes, but Poricellaria complicata (Reuss, 
1869a) has orifices often around the whole colonial branch. 
The original Reuss material has not been found among his 
collection in the Museum of Natural History in Vienna. 
Nevertheless, the description and illustration are almost 
identical with the specimens from Waschberg zone. 
Occurrence: Reingruberhohe (samples RH 31, RH 33 and 
S eifert’s samples).
Distribution in time and space:
Priabonian Italy (B raga, 1975), Hungary (Z agorsek, 

2001a), Austria (Z agorsek, 2001b)
Rupelian - France - Gaas (R euss, 1869b)

Family Lunulitidae G regory, 1893

Genus Lunulites L am arck , 1816

The colony is free, discoidal or conical. The zooecia are 
arranged in regular radial rows and have a well-developed 
cryptocyst. The zooecial rows alternate with rows of het- 
erozooecia (avicularia or/and vibracularia). The ovicell 
is endozooecial.

Lunulites quadrata (Reuss, 1848)

1848 Cellepora quadrata sp.n., R euss p. 95, PI. 11, Fig. 17 
v. 1869a Lunulites quadrata (R euss), R euss p. 278, PI. 28, Fig. 

16
1963 Lunulites quadrata (R euss), B raga p. 25, PI. 2, Fig. 8 

v. 1963 Lunulites ovata (C anu & B assler), M alecki p. 110, PI. 
10, Fig. 8
1980 Lunulites quadrata (R euss), B raga p. 47, Fig. 37. 

v. 1988 Lunulites quadrata (R euss), B raga & B arbin p. 518. 
v. 2001a Lunulites quadrata (Reuss), ZAgorsek p. 38, PI. 7, Fig. 

7.

Diagnosis: The colony forms a conical disk. The zooecia 
have trapezoidal or rectangular shape, about 15 to 25 zooe­
cia occur in each radial row. The orifice is oval to circular. 
The mural rim is narrow. A cryptocyst is developed and 
slightly granular. Avicularia as well as vibracularia are

present. Both are small, circular to drop like.
Remarks: Only one large colony with a few preserved 
zooecia has been found. The shape and morphology of 
these zooecia allow us to determine it as the most probable 
species, although many specific features have not been 
preserved. Lunulites quadrata (R euss, 1848) is a common 
species in shallow water Eocene sediments.
Syntypes of this species have not been found in the R euss 
collection in the Museum of Natural History in Vienna. 
B raga (1991) also pointed out that the original specimens 
of Cellepora quadrata R euss, 1848 were lost.
Lunulites ovata (C anu & B assler) in M alecki (1963) has 
all features typical for Lunulites quadrata (Reuss, 1848) 
and therefore is listed here in synonymy.
Occurrence: Reingruberhohe (sample RH 31 and Seifert’s 
samples).
Distribution in time and space:
Priabonian - Vicentin (R euss, 1869a), Poland (M alecki, 

1963), Romania (G hiurca, 1987), Italy (B raga & 
B arbin, 1988), Hungary (Zagorsek, 2001a), Slovakia 
(ZAgorsek, 1996)

Rupelian - Italy (B raga & B arbin, 1988)
Tortonian - Austria & Hungary (R euss, 1848),

Genus Vibracella W aters, 1891

The colony is unilamellar, free, encrusting or orbicular. The 
zooecia have a well-developed cryptocyst and large opesia. 
The opesia are triangular with denticles and enlarged 
proximo-lateral comers. The avicularia are adventitious. 
The ovicell is endozooecial as large as a regular zooecium, 
with a calcified porous convex frontal wall.

Vibracella trapezoidea (Reuss, 1848) 
pi. 14, fig. 3

v.* 1848 Cellepora trapezoidea sp.n., R euss p. 96, PI. 11, Fig. 
21

v. 1869a Flustrellaria trapezoidea (R euss), R euss p. 268, PI. 
29, Fig. 21
1891 Vibracella trapezoidea (R euss), W aters p. 11, PI. 1, 
Fig. 23

v. 1963 Rhagasostoma circumvallum K oschinsky, M alecki p. 
112, PI. 11, Fig. 5
1974 Vibracella trapezoidea (R euss), D avid & P ouyet p. 
120
1977 Vibracella trapezoidea (R euss), VAvra p. 91 
1980 Vibracella trapezoidea (R euss), B raga p. 46, Fig. 39 

v. 1988 Vibracella trapezoidea (R euss), B raga & B arbin p. 
518, PI. 6, Fig. 1

v. 1996 Vibracella trapezoidea (R euss), ZAgorsek p. 529, PI. 
3, Fig. 4

Diagnosis: The zooecia are rectangular to oval, with a 
well-developed mural rim and a flat cryptocyst with opesia. 
The opesia are large, lunar and have typical enlarged
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proximo lateral comers for parietal muscles. The crypto­
cyst is slightly granular. The adventitious avicularium is 
developed as a vicarious cell with an oval aperture. The 
avicularium is small, about 1/4 of the length of a zooecium, 
trapezoidal to oval and usually arranged between three 
or four zooecia. The palate of the avicularium is acute 
distally. The frontal wall of the endozooecial ovicell is 
strongly porous and convex. The ovicell aperture is oval 
and small, about one half of the opesia.
Remarks: Due to the similar shape of colony, the presence 
of endozooecial ovicells and similar mode of life (free 
living colonies) the genus Vibracella is listed under the 
family Lunulitidae G regory, 1893.
The holotype stored in the Museum of Natural History 
in Vienna is an encrusting colony, identical with those 
found in Reingruberhohe. Though no ovicells have been 
found among Austrian specimens, other features allow 
us to determine the Waschberg specimens as Vibracella 
trapezoidea (R euss).
Due to a recent study, Rhagasostoma circumvallum 
Koschinsky, as described by M alecki (1963) belongs to 
Vibracella trapezoidea (Reuss).
Occurrence: Haselbach and Reingruberhohe (samples RH 
1, RH 2 and S eifert’s samples).
Distribution in time and space:
Priabonian - Vicentin (R euss, 1869a), Italy (W aters, 1891, 

B raga & B arbin, 1988), Poland (M alecki, 1963), R o­
mania (G hiurca, 1987), Slovakia (Zagorsek, 1996), 
Hungary (Zagorsek, 2001a),

Rupelian - Italy (B raga & B arbin, 1988)
Tortonian - Austria & Hungary (Reuss, 1848, D avid & 

Pouyet, 1974)

Family Onychocellidae Jullien, 1881

Genus Onychocella J u l l ie n , 1882 (= Semieschara 
d ’O r b ig n y , 1852)

The colony is erect or encrusting. The zooecia lack a gym- 
nocyst, but have a well-developed cryptocyst. A mural rim 
is present. The orifice has typical enlarged proximo lateral 
comers for parietal muscles. The avicularia are vicarious, 
asymmetrical, typically curved in one side. The ovicell is 
unknown.
Remarks: G ordon (pers. com., 1998) as well as V oigt 
(pers. com., 1999) pointed out that the type species of 
Semieschara (S. flabellata d ’O rbigny) pointed out that 
Onychocella Jullien, 1882 is a junior synonym of Semie­
schara d ’O rbigny, 1852. All species of genus Onychocella 
should be therefore listed under the genus Semieschara. 
Onychocella is however a well-established genus, and 
the type genus for family Onychocellidae Jullien, 1881. 
The genus name Semieschara has been established by 
d ’O rbigny (1852) as a type of growth forms - erect uni­
lamellar. The type species, S. flabellata d ’O rbigny, could 
have however, also bilamellar colonies (V oigt pers. com.,

1999). Semieschara has not been used as a genus name 
for a long time, therefore it may be perhaps, in respect to 
stability of taxonomy and nomenclature, regarded as “un­
used name” (according to ICZN). Therefore it seems to be 
better to use Onychocella instead of Semieschara.

Onychocella subpyriformis (d’Archiac, 1846) 
pi. 14, fig. 2

v.* 1848 Eschara excavata sp.n., R euss p. 72 , PI. 8, Fig. 36  

v. 1 869a Vincularía geométrica sp.n., R euss p. 276 , PI. 33, Fig. 
16

1891 Onychocella angulosa (R euss), W aters p. 9, PI. 1, Fig. 
20

v. 1963 Onychocella angulosa (R euss), M alecki p.104, PI. 9, 
Fig. 14

v. 1963 Onychocella celsa C anu & B assler, M alecki p. 105, 
PI. 9, Fig. 11

v. 1963 Onychocella laciniosa C anu & B assler, M alecki p. 

105, PI. 9, fig. 9
1980 Onychocella subpyriformis (d ’A rchiac), B raga p. 46, 
Fig. 29-30

v. 1988 Onychocella subpyriformis (d ’A rchiac), B raga &  B ar- 

bin p. 516, PI. 5, Fig. 3, 4
v. 1996 Onychocella subpyriformis (d ’A rchiac), Zágorsek p. 

525, PI. 1, Fig. 1-6

Diagnosis: The colony is erect, multilamellar, large, flat 
with a very narrow and long cross-section, rarely with 
oval to circular cross-section. The zooecia are hexagonal 
to oval in shape, slightly longer than wide with large and 
semilunar opesia. The cryptocyst is extensive, shallow, 
flat and smooth. The mural rim is prominent, narrow and 
smooth. The vicarious avicularium is as long as the zo­
oecium, but the width is about half of the zooecium. The 
orifice of the vicarious avicularium is small and circular or 
seldom narrow oval. The palate is very long, sharpening 
distally and usually curved laterally.
Remarks: The syntypes of Vincularía geométrica Reuss, 
1869a and Eschara excavata Reuss, 1848 deposited in the 
Museum of Natural History in Vienna belong to Onychocel­
la subpyriformis (d ’A rchiac, 1846). The same results were 
achieved also by B raga (1991). Onychocella angulosa (Re­
uss) described by W aters (1991) is also O. subpyriformis 
(According to B raga & B arbin, 1988). Already B raga 
(1980) mentioned the large variability of Onychocella 
subpyriformis (d ’A rchiac, 1846). Therefore I believe that 
also the specimens determined by M alecki (1963) as Ony­
chocella celsa Canu & B assler and Onychocella laciniosa 
Canu & B assler belong to this species.
Occurrence: Haselbach and Reingruberhohe in the entire 
section (samples RH 1, RH 4, RH 8, RH 10+11, RH 12, 
RH 31, RH 32, RH 33 and RH 37).
Distribution in time and space:
Lutetian - France (C anu & B assler, 1920), Egypt (Z iko, 

1985)
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Priabonian Vicentin (Reuss, 1869a), Italy (Waters, 
1891), Poland (Malecki, 1963), Italy (Braga & 
Barbin, 1988), Romania (Ghiurca, 1987), Slova­
kia (Zagorsek, 1996), France (Malecki, 1963), 
United Kingdom (Cheetham, 1966), Spain (Ziko, 
1985), Carolina (Canu & Bassler, 1920), Hungary 
(ZAgorsek, 2001a), Austria (Zagorsek, 2001b) 

Rupelian - Italy (Braga & Barbin, 1988)
Burdigalian - France (Malecki, 1963)
Tortonian - Austria & Hungary (Reuss, 1848), 
Quaternary & Recent - Mediterranean (Canu & Bassler, 

1920)

Genus O tioch m ella  gen. nov.

B assler, 1917 differs in having very large opesia, e lon­
gated zooecia  and large, drop-like avicularia with an oval 
proxim al and sharp distal margin.
Pseudolunulites Cook & Voigt, 1986, similar in colonial 
grown form  and type o f  budding, has how ever developed  
a cryptocyst in avicularia and dim orphic zooecia. 
Pavolunulites d’Orbigny, 1852 has indentations in avicu­
laria (according to Cook & Voigt, 1986).
Remarks: Due to the development of adventitious avicu­
laria and the type of zooecia Otiochmella is listed under 
the Onychocellidae.

Otiochmella discoida sp.n.
pi. 14, figs. 4 -6

Diagnosis: The colony is encrusting or free, discoidal. The 
zooecia are circular to oval with an extended cryptocyst, 
wide but low mural rim and small opesia. The opesiules 
are not developed. The avicularia are adventitious rhom­
bic in shape, straight without indentation, situated usually 
among four zooecia. There is a little suture distally from 
circular avicularian opesia. The ancestrular area is indis­
tinct. The ovicell is probably endozooecial, with a very 
extended opesia.
Derivatio nominis: Due to similarity with the genera 
Otionellina Bock & Cook, 1998 and Aechmella Canu & 
Bassler, 1917
Included species: Type species: Otiochmella discoida sp.n. 
Comparison: The most similar genus is Otionellina Bock 
& Cook, 1998 in its general shape and type of avicularia. 
According to Cook (pers. com., 1999) it however differs 
in having avicularia on the distal and proximal margin of 
ancestrular area and by being radially budded. Also the 
opesia have not enlarged proximo-lateral comers and are 
much bigger than in Otiochmella. The avicularia have large 
opesia with a paddle-shaped palate.
The second, very similar genus Aechmella Canu &

Diagnosis: The colony is free and discoidal. The zooe­
cia are circular to oval developing wide mural rim and 
a concave cryptocyst. The mural rim is on the proximal 
end of zooecia indistinct. The opesia are small with little 
enlarged proximo lateral corners. The adventitious avic- 
ularium is rhombic to circular with a circular opesium. 
The ancestrular area is indistinct. The ovicell is probably 
endozooecial.
Holotype: The specimen depicted in pi. 14, fig. 4, from the 
locality Haselbach, deposited in the Institute of Palaeontol­
ogy, University of Vienna, Austria.
Paratypes: 4 specimens from the locality Haselbach, 
deposited in the Institute of Palaeontology, University of 
Vienna, Austria.
Derivatio nominis: Due to the discoidal shape of the 
colonies
Locus typicus: Haselbach - Waschberg zone 
Stratum typicum: Eocene - Priabonian.
Dimensions:
(in micro meters = ^m; x = average, details in fig. 9) 
length of the colony: x = 1792 
width of the colony: x = 1619

400

350

300

250

JZ
£  200 
5

150

100

50

0

•
#

•
•

•

1•

............ JL

ik
A

■
■

1--
---

--
1

►► i X
XX

..........*1 ■ ............■

' S
— — —

• zooecium ■avicularium
A aperture X avicularian opesium 

----------- 1----------- 1----------- 1----------- 1-----------
50 100 150 200

length
250 300 350 400

length of zooecia: x = 309 
width of zooecia: x = 279 
length of zooecial aperture: 
x = 56
width of zooecial aperture: 
x = 94
length of avicularium: x = 
209
width of avicularium: x = 
116
length of avicularian ope­
sium: x = 47
width of avicularian opesium: 
x = 52
area of zooecial aperture: x =

Figure 9: Chart of important
measurements of Otiochmella
discoida sp.n. (values in y.m).
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5162, area of avicularium: x = 1756 
Description: The colony is free and discoidal or encrust­
ing. The zooecia are circular to oval with the distal margin 
always rounded and the proximal margin irregular. The 
zooecia lack a gymnocyst. The mural rim is wide but low, 
it is widest in the mid-length of zooecia, on the distal 
edge it is narrow and on the proximal edge is indistinct. 
The cryptocyst is well developed, little concave, smooth 
or slightly granular and nonporous. The opesia are small 
oblong, with a distal margin little rounded, and with little 
enlarged proximo-lateral comers. The proximo-lateral cor­
ners are directed proximally, never laterally. The avicularia 
are adventitious, usually situated between four zooecia. 
They are rhombic to oval in shape, tapering distally and 
proximally. A short suture runs distally from circular 
avicularian opesium to the margin of the avicularium. 
The ancestrular area is indistinct. The ovicell is probably 
endozooecial, as large as regular zooecia. The brooding 
zooecia have large circular opesia and a much-reduced 
cryptocyst. The mural rim is also present. It is developed 
around the whole ovicell.
Comparison: The most similar species is Aechmella 
crassimargo Canu & Bassler, 1920 in general shape and 
in having a mural rim developed only in the distal part of 
the zooecium. This species however differs from Otioch- 
mella discoida sp.n. in having rare avicularia tapering only 
distally and being rounded proximally and by the fact that 
its enlarged proximo lateral comers of the opesium are di­
rected always laterally, never proximally. Also Otionellina 
paradoxa Bock & Cook, 1998 is similar to the described 
species, in having very similar brooding zooecia, but dif­
fers in having large opesia without enlarged proximo-lateral 
comers and in having large, paddle-shaped avicularia. 
Remark: Due to the presence of endozooecial ovicells the 
species is also similar to Lunulites Lagaaij, 1952, which 
has, however, a completely differently organised colony. 
Occurrence: Haselbach.

Family Steginoporellidae Hincks, 1884

Genus Steginoporella S m itt , 1873

The colony is erect or encrusting. The zooecia are dimor­
phic (A and B zooecia), always with a well-developed, 
porous cryptocyst and the lacking a gymnocyst. The ope- 
siules may be present, when absent the orifice has enlarged 
proximo-lateral comers for parietal muscles. The mural rim 
is developed. The vicarious avicularia (B-zooecia) occur 
within zooecial rows, they are larger than autozooecia (A- 
zooecia), and have extended, concave, smooth distal parts 
- palate. There are no ovicells.

Steginoporella cucullata (Reuss, 1848)

v.* 1848 Cellaria cucullata sp.n., Reuss p. 60, PI. 7, Fig. 31
1974 Steginoporella cucullata (R euss), D avid & Pouyet p.

124, PI. 10, Fig. 4
1977 Steginoporella cucullata (R euss), V avra p. 94 (cum. 
syn.)
1979 Steginoporella cucullata (R euss), Pouyet & D avid p. 

774, Fig. 3, PI. 3, Fig. 10
v. 2001b Steginoporella cucullata (R euss), Z agorsek p. 528, 

PI. 5. Fig. 3

Diagnosis: The colony is erect and bilamellar, sometimes 
multilamellar. The zooecia are arranged in 4 to 6 regular 
axial rows. The zooecial rows are separated by a thin fur­
row. The zooecia are elongated, oval to sub-hexagonal, 
with wide, smooth and non-granular mural rim. The orifice 
is oval to semilunar with a straight proximal margin. The 
opesiules are large, paired, situated proximally from the 
orifice. The B-zooecia are a little longer, but much wider 
and larger than A-zooecia, the palate is small, narrow, 
but wide and flat. The orifice of B-zooecia has enlarged 
proximo lateral corners, so it lacks opesiules.
Remarks: The holotype deposited in the Museum of 
Natural History in Vienna is a badly preserved specimen, 
with a very thick mural rim and very rare B-zooecia. The 
other syntypes (especially those labelled as found in 1867  
by Reuss) show the most important features (wide mural 
rim, small B-zooecia and small palate ) identical with 
described specimens. Pouyet & D avid (1979) selected a 
lectotype among the syntypes, which is also identical with 
described specimens.
Steginoporella cucullata (Reuss, 1848) mostly occurs in 
Miocene sediments, however it has been found in Hungar­
ian Eocene too (Z agorsek, 2001a).
Occurrence: Reingruberhohe in the entire section (samples 
RH 2, RH 10+11, RH 31, RH 33 and Seifert’s samples). 
Distribution in time and space:
Priabonian - Romania (G hiurca, 1987), Italy (Pouyet & 

D avid, 1979), Hungary (Z agorsek, 2001a), Austria 
(Zagorsek, 2001b)

Tortonian - Austria & Hungary (R euss, 1848, D avid & 
P ouyet, 1974), Poland (P ouyet & D avid, 1979), 
Czech (VAvra, 1977)

Steginoporella haidingeri (Reuss, 1848) 
pi. 15, fig. 1

v.* 1848 Cellaria haidingeri sp.n., R euss p. 60, PI. 7, Fig. 30 
v. 1862 Eschara Reussi sp.n., Stoliczka, p. 88

1963 Steginoporella jacksonica C anu & B assler, M alecki 

p. 112, PI. 11, Fig. 7
1979 Steginoporella haidingeri (R euss), Pouyet & D avid p. 

779, PI. 1, Fig. 1
1980 Steginoporella haidingeri (R euss), B raga p. 48, Fig. 
31-32

v. 1988 Steginoporella haidingeri (R euss), B raga & B arbin p. 
519, PI. 6, Fig. 9

v. 1996 Steginoporella haidingeri (R euss), Z agorsek p. 531, PI. 
4, Fig. 6, 7
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Diagnosis: The colony is erect, multilamellar sometimes 
bilamellar, large and flat. The transverse section is oval to 
circular. The zooecia are arranged in 8 to 20 regular axial 
rows. The zooecia are elongated oval with a thick, smooth 
and sometimes little granular mural rim. The orifice is 
large, oval to semilunar with a straight proximal margin 
and with very small, badly visible opesiules. The crypto­
cyst is strongly porous and little concave. The B-zooecia 
are significantly larger than A-zooecia, with much bigger 
orifice. The orifice of B-zooecia has enlarged proximo 
lateral comers for parietal muscles. The width of the palate 
is approximately two times larger than the width of the A- 
zooecium. The palate is smooth, concave and narrow. 
Remarks: I do not agree with David & Pouyet (1974), 
who pointed out that Eschara reussi Stoliczka, 1862 is a 
junior synonym of Steginoporella cucullata (Reuss, 1848). 
Stoliczka’s (1862) material has all features identical with 
syntypes collected by Reuss and deposited in the Museum 
of Natural History in Vienna and therefore his species is 
listed under S. haidingeri (Reuss). Steginoporella jack- 
sonica Canu & Bassler in Malecki (1963) shows all the 
important features of Steginoporella haidingeri (Reuss) 
and therefore is listed as a synonym too.
Vavra (pers. com., 2001a) pointed out that Steginoporella 
haidingeri (Reuss) has mostly bilamellar colonies. The 
specimens found in Eocene sediments (Italy, Slovakia, 
Hungary etc.) show however mostly multilamellar colo­
nies.
Occurrence: Haselbach and Reingruberhohe (samples RH 
2, RH 4 and RH31).
Distribution in time and space:
Priabonian Poland (Malecki, 1963), Italy (Braga & 

Barbin, 1988), Slovakia (Zagorsek, 1996), Hungary 
(Zagorsek, 2001a), Austria (Zagorsek, 2001b) 

Rupelian - Italy (Pouyet & David, 1979)
Tortonian - Austria & Hungary (Reuss, 1848, David & 

Pouyet, 1974)

Steginoporella elegans chattiensis P o u y e t  &  D a v id , 

1979

1885 Steginoporella elegans (E dwards), K oschinsky p. 33 
v. 1963 Steginoporella elegans (E dwards), M alecki p. 111, PI. 

11, Fig. 6
1979 Steginoporella elegans chattiensis sp.n., Pouyet & D avid 

p. I l l ,  PI. 1, Fig. 2-3 (cum. syn.) 
v. 2001b Steginoporella elegans chattiensis Pouyet & D avid, 

Z agorsek p. 528

Diagnosis: The colony is erect and bilamellar to multila­
mellar. The zooecia are elongated hexagonal to oval and 
arranged in regular longitudinal rows. There are 8 to 10 
rows of zooecia around the colonial stem. The zooecia have 
a narrow, slightly granular mural rim and are separated 
one from another by a very thin furrow. The cryptocyst 
is strongly porous having many small pores (about 15-20

pores on each cryptocyst) and has small, circular opesi­
ules. The opesiules are as large as the regular pores. The 
B-zooecia are as large as A-zooecia, however the orifice 
is about two times larger. The opesia of B-zooecia have 
enlarged proximo-lateral comers. The palate is flat, smooth 
and little wider than the width of the zooecium.
Remarks: The description as well as photos of Steginopore­
lla elegans (Edwards) as described by K oschinsky (1885) 
and M alecki (1963) show the same features as Steginopo­
rella elegans chattiensis Pouyet & D avid, 1979. 
Occurrence: Reingruberhohe only Seifert’s samples. 
Distribution in time and space:
Priabonian Germany (K oschinsky , 1885), Poland 

(M alecki, 1963), Romania (G hiurca, 1987), Hungary 
(ZAgorsek, 2001a), Austria (ZAgorsek, 2001b) 

Chattian - France (Pouyet & D avid, 1979)
Burdigalian - France (B uge, 1957)

Steginoporella ftrm a  (Reuss, 1869a) 
pi. 15, fig. 2

v.* 1869a Lepralia firma m., R euss p. 180, PI. 15, Fig. 11
1979 Steginoporella firma (R euss), Pouyet & D avid p. 778, 
Text-fig. 3, PI. 4, Fig. 8

Diagnosis: The colony is encrusting. The zooecia are oval 
to rectangular and little longer than wide. The mural rim 
is narrow. The cryptocyst is perforated by large and rare 
pores (about 4 to 10 pores on each cryptocyst). Opesiules 
are not developed. The orifice is large, semilunar with 
enlarged proximo-lateral corners. The B-zooecia are little 
wider than the A-zooecia. The opesium of the B-zooecium 
is oval with well-developed enlarged proximo-lateral cor­
ners. Therefore a median part of the proximal margin of 
the opesia is prominent, thus looking like a lyrula. The 
palate is flat and narrow.
Remarks: The Reuss material deposited in the Museum 
of Natural History in Vienna has more rectangular A-zo­
oecia with smaller apertures and the B-zooecia have a 
very prominent “lyrula” (median projection of proximal 
margin of the aperture formed because of development 
of large and deep proximo-lateral corners). The specific 
features that allow us to list our specimens in this species, 
although only fragments have been found, are size of the 
palate, absence of the opesiules and the general shape of 
the colony.
Occurrence: Haselbach and Reingruberhohe (sample RH 
31 and S eifert’s samples).
Distribution in time and space:
Priabonian - Vicentin - Italy (Reuss, 1869a)

Steginoporella reingruberhohensis sp. n.
pi. 15, fig. 3, 4

v. 2001b Steginoporella aff. montenati D avid, M ongereau & 

Pouyet, Z agorsek p. 529, PI. 5. Fig. 4

©Verein zur Förderung der Paläontologie am Institut für Paläontologie, Geozentrum Wien



ZAgorsek, K., Upper Eocene Bryozoa 143

Figure 10: Chart of important 
measurements of Steginoporella 
reingruberhohensis sp.n. (values 
in pm).
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Diagnosis: The colony is erect 
and bilamellar to multilamel- 
lar. The zooecia are elongated 
and growing in regular rows.
The mural rim is wide. The 
cryptocyst is deeply immer­
sed, porous with large pores 
but without any opesiules.
The B-zooecia are about two 
times longer and wider than 
the A-zooecia. The palate is 
concave and narrow.
Holotype: The specimen de­
picted in pi. 25, fig. 4, from 
the locality Reingruberhohe,
deposited in the Institute of Palaeontology, University of 
Vienna, Austria.
Paratypes: 15 specimens from the locality Reingruberhohe, 
deposited in the Institute of Palaeontology, University of 
Vienna, Austria.
Derivatio nominis: Due to the occurrence at Reingruber­
hohe.
Locus typicus: Reingruberhohe (sample RH 31).
Stratum typicum: Eocene - Priabonian.
Dimensions:
(in micro meters = pm\ x = average, details in fig. 10):
length of the colony: 2739 - 5214; x = 3836
width of the colony: 1485 - 2769; x = 1799
length of A-zooecia: x = 606
width of A-zooecia: x = 362
length of B-zooecia: x = 916
width of B-zooecia: x = 474
length of A-zooecial aperture: x = 202
width of A-zooecial aperture: x = 193
area of A-zooecial aperture: x = 27998
length of B-zooecial aperture: x = 336
width of B-zooecial aperture: x = 283
area of B-zooecial aperture: x = 69838
length of palate x = 191
width of palate x = 376
area of palate x = 63890
Description: The colony is erect and multilamellar, with an 
oval transverse section. The elongated zooecia are growing 
in regular longitudinal rows, about 4 to 10 rows on each 
side of the colony. The cryptocyst is deeply immersed, 
mostly visible only in its proximal part. It runs distally 
very deep towards the orifice. Therefore the proximal 
margin of the orifice is difficult to see. The A-zooecia are 
elongated and about two times longer than wide and have 
a wide mural rim. The cryptocyst of A-zooecia is perfo­
rated by large pores. The number of pores varies from 10

600
length

1200

to 20. The orifice is large, the proximo-lateral corners are 
slightly enlarged and have no opesiules. The B-zooecia are 
about three times longer than wide and about two times 
larger than A-zooecia. The cryptocyst of the B-zooecia is 
perforated by 7 to 15 pores. The B-zooecia have very large 
opesia, occupying almost the whole zooecium, and the 
large proximo-lateral comers are well developed. There are 
also no opesiules on the B-zooecia. The palate is concave, 
smooth, narrow and bordered distally by a thick mural 
rime. The ovicell is unknown.
Comparison: The most similar species is S. montenati 
David & Pouyet, 1972 as described by Pouyet & David 
(1979). It has a very similar shape of the zooecia, but 
differs by an almost flat cryptocyst perforated by very 
small pores. Also the size of the B-zooecial opesia is much 
smaller than that in S. reingruberhohensis sp. n.
Also S. cucullata (Reuss, 1848) is similar to the described 
species, mainly in having a thick mural rim and large B- 
zooecial opesia. It differs however in having opesiules 
in A-zooecia and also in having almost a flat cryptocyst 
strongly porous with small pores. The cryptocyst deepen­
ing toward the orifice perforated by large pores and lack­
ing any opesiules seems to be the specific features for S. 
reingruberhohensis sp. n.
Remark: Due to the presence of dimorphic zooecia 
(A-zooecia and B-zooecia) and due to the absence of 
ovicells the described species is listed under the genus 
Steginoporella.
Occurrence: Reingruberhohe (samples RH 12, RH 13, RH 
31 and Seifert’s samples).
Distribution in time and space:
Priabonian - Austria (ZAgorsek, 2001b)

Superfamily Cellarioidea Fleming, 1828
Family Cellariidae Fleming, 1828
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Genus Cellaria E llis &  S olander , 1786

The colony is erect flexible and articulated, with cylindri­
cal segments (internodes). The zooecia are rhomboidal 
to drop-like and grow in regular rows around the whole 
branch. A mural rim is developed, the cryptocyst is non- 
porous and the gymnocyst is very short. The orifice is 
semilunar with a raised proximal margin and with con­
dyles. Avicularia are generally present, they are vicarious 
or interzooidal. The ovicell is endotoichal.

Cellaria reussi d’Orbigny, 1851 
pi. 15,fig. 5

v. 1869a Salicornaria reussi (d ’O rbigny), R euss p. 261, PI. 29, 
Fig. 5
1963 Cellaria reussi d ’O rbigny, B raga p. 26  

1977 Cellaria reussi d ’O rbigny, V avra p. 98  

1980 Cellaria reussi d ’O rbigny, B raga p. 50 , Fig. 43  

v. 1988 Cellaria reussi d ’O rbigny, B raga & B arbin p. 519, PI. 
6, Fig. 7

v. 1997 Cellaria reussi d ’O rbigny, Zagorsek p. 405, PI. 1, Fig. 
4 ,6

Diagnosis: The zooecia are mostly arranged in four longi­
tudinal rows, rarely in six rows. The zooecia are drop-like 
in shape and proximally tapering. The mural rim is narrow 
and smooth. The cryptocyst is concave, large and smooth. 
The orifice is semilunar with big comers developed for the 
parietal muscles. Avicularia have not been observed. The 
ovicell is endotoichal, small.
Remarks: Only a few specimens have been found. Al­
though one specimen of Cellaria reussi d’Orbigny, 1851 
could yield several internodes, which look like fragments 
of the colony, they are very rare in Alpine-Carpathians 
region. They have been probably found only as reworked 
material. On the other hand, fragments of Cellaria are 
abundant among the shallow water Eocene sediments in 
Southern Alps (Italy).
Occurrence: Haselbach.
Distribution in time and space:
Priabonian Vicentin Italy (Reuss, 1869a), Romania 

(Ghiurca, 1987), Italy (Braga & Barbin, 1988), 
Slovakia (Zagorsek, 1997), Hungary (Zagorsek, 
2001a), Austria (Zagorsek, 2001b)

Rupelian Italy (Braga & Barbin, 1988), Germany 
(Vavra, 1977)

Tortonian - Austria (Vavra, 1977)
Quaternary & Recent - tropical seas (Braga & Barbin, 

1988)

Family Bicomiferidae Keij, 1977

Genus Babickella gen. nov.

Diagnosis: The colony is perhaps flexible erect, articu­

lated. The preserved segments (intemodes) are elongated 
in shape, in lateral view semilunar, very narrow, and consist 
of 4 to 6 individuals (zooecia) arranged in one row. The 
orifices are opening only in one side of the intemode. The 
orifice is circular, terminal, large and some of them exhibit 
a typically Anascan structure (mural rim), some are more 
calcified. The zooecia are separated by a very shallow but 
wide furrow. The largest zooecia are situated in the middle 
of the intemodes; towards the ends of the internode, the 
zooecia became smaller. The marginal zooecia are about 
four times smaller than the central ones. The intemode is 
open usually in both tapering ends, sometimes only in one 
end. No other pores are visible on the internode surface. 
Derivatio nominis: In honour of my grandmother, who 
died exactly in the day, when I have found the first speci­
mens of the described specimens. Grandmother in Czech 
language is “babicka”
Included species: Type species: Babickella janensis sp.n.. 
Probably also Bicornifera (?) longa Lindenberg, 1965 as 
described by Keij (1977) and “Bicornifera” n. sp. Keij, 
1977 could belong to this genus.
Comparison: The most similar genus is Bicornifera 
Lindenberg, 1965 in having a similar morphology of 
intemodes, but differs in having always only 2 zooecia in 
each intemode (Haman, Finger & Huddleston, 1984) and 
having small zooecia usually in one, rarely at both ends 
of the intemode. The type species (B. alpina Lindenberg, 
1965) has very wide, almost globular intemodes and has 
rare pores on the frontal as well as on the lateral side of the 
intemode. Keij (1977) described a new species Bicornifera 
lagaaiji that is very similar to Bicornifera longa Linden­
berg, 1965 and has only two zooecia in each intemode 
and a porous wall. However he described also two species 
Bicornifera (?) longa Lindenberg, 1965 and “Bicornifera” 
n. sp., which have up to four zooecia in each very narrow 
intemode and apertures more circular than a “typical” Bi­
cornifera. These specimens could probably also belong to 
the new genus Babickella.
Szczechura (1992) argued that Bicornifera could have up 
to four zooecia, but this opinion is based on Keij’s species 
Bicornifera (?) longa Lindenberg, 1965 in Keij (1977) 
and “Bicornifera” n. sp. Keij, 1977, which probably be­
long to the genus Babickella gen. nov. Haman, Finger & 
Huddleston (1984) tested the morphology of Bicornifera 
lagaaiji Keij, 1977. They examined 15 specimens, and all 
of them had only two zooecia per intemode. Bifissurinella 
Poignant & Ubaldo, 1973 has also a similar morphology, 
but its intemodes consist only of two triangular zooecia, 
and the whole shape of the internode is more triangular 
and globular.
Remarks: Due to the similarities between Bicornifera and 
Babickella the new genus is listed in the family Bicomif­
eridae Keij, 1977. As proposed by Szczechura (1992) 
the oldest Bicomiferidae have 4 zooecial units and being 
younger, the number of zooecial units in each intemode 
decreases up to two. The new genus Babickella fits into this
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scheme, because it exhibits also usually 4 up to 6 zooecia 
per internode; it is one of the oldest Bicorniferidae.

Babickella janensis sp.n. 
pi. 15, figs. 6, 7

Diagnosis: The internodes are elongated, very narrow. 
The internodes consist of 4 to 6 zooecia in one row. The 
orifice opens on one side of the internode. It is circular 
usually with a mural rim. The zooecia are separated by a 
furrow. The zooecia towards the margin decrease in size. 
No other pores are visible. The intemodes are usually open 
on both ends.
Holotype: The specimen depicted in pi. 15, fig. 6, from 
the locality Reingruberhohe, deposited in the Institute of 
Paleontology of University Vienna, Austria.
Paratypes: 4 specimens from the locality Reingruberhohe, 
deposited in the Institute of Paleontology of University 
Vienna, Austria.
Derivatio nominis: Due to the given name of my grand­
mother - Jane.
Locus typicus: Reingruberhohe (sample RH 12).
Stratum typicum: Eocene - Priabonian.
Dimensions:
(in micro meters = /<m; x = average, details in fig. 11): 
length of the colony: 922 - 1198; x = 1060 
width of the colony: 256 - 260; x = 258 
length of central zooecia: x = 198 
width of central zooecia: x = 131 
thickness of central zooecia: x = 121 
length of central zooecial aperture: x = 100 
width of central zooecial aperture: x = 52 
area of central zooecial aperture: x = 4712 
length of middle zooecia: x = 154 
width of middle zooecia: x = 101 
thickness of middle zooecia: x = 94 
length of middle zooecial aperture: x = 62 
width of middle zooecial aperture: x = 26 
area of middle zooecial aper­
ture: x = 1168
length of marginal zooecia: 
x = 98
width of marginal zooecia: 
x = 54
thickness of marginal zooe­
cia: x = 61
length of marginal zooecial 
aperture: x = 24 
width of marginal zooecial 
aperture: x = 17 
area of marginal zooecial 
aperture: x = 227

Figure 11: Chart of important
measurements of Babickella
janensis sp.n. (values in pirn).

Description: The colony is articulated, probably flexible 
erect and consists of several intemodes (units). The inter­
nodes are elongated in shape, very narrow, the dorsal side 
of the intemodes is straight, and the frontal side is convex 
bearing zooecial apertures. There are, in each intemode, 
about 4 to 6 zooecia arranged in a longitudinal row and 
open on the frontal side of the intemode. The orifice ex­
hibits a typically Anascan structure - mural rim and wide 
opesium. The opesium is circular, terminal, large and 
sometimes more calcified and forms blind (sealed) zooe­
cia. The mural rim is wide, but low, smooth, nonporous. 
The zooecia are separated from one another by a wide but 
very shallow furrow. The largest zooecia are situated in 
the middle of the intemode. Usually the central pair of the 
zooecia is equal in size, although sometimes one zooecium 
is larger and one is blind. The zooecia from both margins 
of the central pair are also equal in size, but significantly 
smaller than the central pair. The marginal zooecia are 
the smallest, about four times smaller than central ones. 
Spines and gymnocyst are not known. The intemode is 
open usually at both ends, sometimes only in one end. No 
other pores are observable on the intemode surface. 
Comparison: The most similar specimens have been de­
scribed as Bicornifera (?) longa Lindenberg, 1965 by Keij 
(1977). They have up to three zooecia in each intemode, 
but differ by their oval apertures, a very deep furrow sepa­
rating neighbouring zooecia within the internode and by 
having significantly wider intemodes. However, these dif­
ferences could be regarded as within species variability and 
these specimens could belong to Babickella janensis sp.n. 
A similar species is also Bicornifera lagaaiji Keij, 1977, 
which has a similar general morphology. It differs mainly 
in having always only two zooecia per each internode, 
porous walls and also the furrows separating neighbour­
ing zooecia are much more deep than shown in Babickella 
janensis sp.n. Bicornifera lindenbergii Keij, 1969 differs 
in having a triangular shape of the internodes and always 
only 2 zooecia per internode.

♦ central 
zooecia

O middle 
zooecia

A small 
zooecia

▲ central 
apertures

X middle 
apertures

> small 
apertures

length
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Remark: Specimens of Babickella janensis sp.n. are 
extremely rare. I have examined about 2 kg of washed 
material, and only 3 internodes have been found. The rest 
of the paratypes come from the older collection of Dr. 
Seifert deposited in the Institute of Paleontology, Vienna 
University.
Occurrence: Reingruberhohe (sample RH 12 and Seifert’s 
samples).

Suborder Ascophorina Levinsen, 1909
Infraorder Acanthostegomorpha Levinsen, 1902 

Superfamily Cribrilinoidea Hincks, 1879 
Family Cribrilinidae Hincks, 1879

Genus Puellina J ullien , 1886

Subgenus Cribrilaria C anu &  B assler , 1929

The colony is encrusting or erect. The zooecia are oval with 
a costal frontal wall and with lateral costal fusions. The 
gymnocyst is reduced or absent. The orifice has calcified 
margins, a suboral lacuna and oral spines. Large interzooe- 
cial avicularia are developed. The ovicell is hyperstomial 
with a nonporous frontal wall.
Remarks: Gordon (1984) reduced Cribrilaria to a sub­
genus of Puellina. The genus Puellina s.s. differs from 
Cribrilaria in having an extended gymnocyst, an ovicell 
with ovicellular pores and by having small interzooidal 
avicularia or it is without any avicularia.

Puellina (Cribrilaria) radiata (M oll, 1803) 
pi. 16, fig. 1

1920 Puellina radiata M oll, C anu & B assler p. 294, Fig. 
84/G-J, PI. 41, Fig. 14-18
1972 Cribrilaria radiata (M oll), D avid & M ongereau &  

Pouyet p. 30, PI. 9, Fig. 3 
1977 Cribrilaria radiata (M oll), V avra p. 102 

v. 1988 Cribrilaria radiata (M oll), B raga & B arbin p. 521 
v. 1997 Cribrilaria radiata (M oll), Z agorsek p. 407, PI. 2, fig. 

6-7

Diagnosis: The colony is encrusting. The zooecia are oval 
with a very short gymnocyst, in some specimens the gym­
nocyst is missing. The frontal wall consists of 6 - 8 pair of 
costae with very narrow lateral costal fusions. A median 
lamella is not developed. The aperture is semilunar and 
has a very small lacuna. The oral spines are sometimes 
missing, sometimes developed. The avicularium is large, 
intrazooecial, with a long and acute palate, but without 
any pivot. The ovicell is hyperstomial, globular, with a 
smooth and nonporous frontal wall.
Occurrence: Haselbach and Reingruberhohe (samples RH 
2, RH 4 and RH31).
Distribution in time and space:
Lutetian - Europe (Canu & Bassler, 1920)

Bartonian - Belgium (Cheetham, 1966)
Priabonian - Carolina, Georgia, Mississippi - USA (Canu 

& Bassler, 1920), Poland (Malecki, 1963), France 
(David & Mongereau & Pouyet, 1972), Romania 
(Ghiurca, 1987), Italy (Braga & Barbin, 1988), 
Slovakia (Zagorsek, 1997), Hungary (Zagorsek, 
2001a), Austria (Zagorsek, 2001b)

Oligocene - Italy (Vavra, 1977)
Tortonian - Poland (Malecki, 1963), Austria, Italy Czech 

(VAvra, 1977)
Pliocene - Italy (Vavra, 1977)
Quaternary & Recent - Mediterranean (Malecki, 1963), 

cosmopolitan (Canu & Bassler, 1920)

Family Pelmatoporidae Lang, 1916

Genus Gephyrotes N orm an , 1903

The colony is encrusting. The zooecia are oval and have a 
gymnocyst. The frontal wall is formed by many costules, 
which are perforated by pores (pelmatidia). The pair of 
the costules arranged below the aperture is bifurcated and 
forms a porous area (spiramen). A median area is devel­
oped, strongly porous. The aperture is semilunar to oval. 
Oral spines are present. The oral avicularia are paired and 
have a pivot bar. The ovicell is hyperstomial and has a 
nonporous frontal wall.

Gephyrotes convexa C a n u  & B a s s l e r , 1920 
pi. 16, fig. 2

1920 Gephyrotes convexa sp.n., C anu & B assler p. 302, PI. 
42, Fig. 2-3

Diagnosis: The zooecia are oval, separated by deep fur­
rows. The frontal wall is convex, formed by 6 to 8 pairs 
of short costules. The costules are perforated by two equal 
pores (pelmatidia), each pore on one end of the costa. A 
median area is developed, oval perforated by large pores 
(lacunae). The gymnocyst is short, smooth and convex. 
The aperture is semilunar and has slightly concave proxi­
mal comers. Oral spines are present on the distal margin 
of the aperture. The oral avicularia are two and situated 
laterally from the aperture. They are oval, small and have 
a pivot bar. The ovicell is hyperstomial and has a convex, 
smooth or sometimes a little porous or granular, frontal 
wall.
Remarks: Gephyrotes convexa Canu & Bassler, 1920 
has been found in Hungary as well as in Alabama (USA). 
Because all the described and depicted features are iden­
tical with Reingruberhohe specimens, I believe, they are 
conspecific.
Occurrence: Reingruberhohe Seifert’s samples. 
Distribution in time and space:
Priabonian - Alabama (Canu & Bassler, 1920), Hungary 

(Zagorsek, 2001a)
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Genus Vavropora ZAg o r se k , 2001a

Diagnosis: The colony is encrusting, the zooecia have 6 
to 8 pairs of costae. The costa has a single small pore at 
the distal end. Interzooidal kenozooids along the lateral 
margins are not developed. The apertural bar is wide and 
not perforated. The avicularium is large, arranged distally 
from the aperture and is transversely oriented. The ovicell 
is hyperstomial and has a strongly pitted endoecium.

Vavropora pupuliformis Z agorsek , 2001a 
pi. 17, fig. 1

? 1848 Celleporapupula sp.n., R euss p 83, PI. 10, Fig. 7
? 1974 „Cellepora“ pupula (R euss), D avid & Pouyet p. 220
v.* 2001a Vavropora pupuliformis sp.n., Z agorsek p. 44, PI. 12, 

Fig. 1,2
v. 2001b Vavropora pupuliformis Zagorsek, Z agorsek p. 516, 

PI. 1. Fig. 3

Diagnosis: Zooecia are oval and arranged in regular lon­
gitudinal, alternating rows. The zooecial frontal shield is 
composed of 6 to 8 pairs of costae, which form a zigzag 
pattern or a straight median lamella. Each costa has one 
small pore on its distal end. The costae are laterally contig­
uous; but no lateral costal fusion or lacunae are developed. 
The apertural bar is wide, without any pores. The aperture 
is oval and large. The oral spines are paired, one or two 
pairs are situated on the distal margin of the aperture. The 
avicularia are large, interzooecial, with a narrow, acute, 
long palate and without any pivot. The palate is directed 
laterally (right or left), never longitudinally. The ovicell is 
hyperstomial, deeply immersed in the distal zooecium. The 
frontal wall of the ovicell is flat, formed almost entirely 
by a strongly porous endoecium. The remnants of the ec- 
toecium are preserved only as a narrow lateral hoop. 
Remarks: The median lamella in specimens from Rein- 
gruberhohe is more straight than in the holotype and 
specimens from Hungary, but other features are identi­
cal. The original material described by Reuss (1848) has 
not been found, so the species attribution of his species 
remains uncertain.
Occurrence Reingruberhohe (samples RH 1 and RH 4). 
Distribution in time and space:
Priabonian - Hungary (Zagorsek, 2001a)
Tortonian - Austria & Hungary (Reuss, 1848, David & 

Pouyet, 1974) ?

Genus Gordoniella Z a g o r sek , 2001a

Diagnosis: The colony is encrusting, the zooecia are eas­
ily separable. The zooecia are oval with a costal frontal 
wall and a smooth, flat nonporous dorsal wall. The frontal 
costae are perforated by many pores; usually there are one 
or two large pores (pelma) and several small pores (pel- 
matidia). A median area may be present. The aperture is

oval with one pair of apertural spines. Near the aperture, 
there is a large chamber on the distal most end of the dorsal 
wall. This distalo-dorsal chamber is as large as the aperture 
and has a small peristome. Lateral communication pores 
are developed. The ovicell is small and hyperstomial. The 
interzooecial avicularia are rarely developed.

Gordoniella diporica Z agorsek , 2001a

v.* 2001a Gordoniella diporica sp.n ., Z agorsek p. 46, PI. 13, 
Fig. 1-5, PI. 14, Fig. 1, 3, 5, PI. 21, Fig. 4 

v. 2001b Gordoniella diporica Z agorsek, ZAgorsek p. 531, PI. 
7. Fig. 1

Diagnosis: The zooecia are oval with a costal frontal wall 
and a smooth, flat nonporous dorsal wall. The frontal wall 
is composed of 6 to 8 pairs of costae, which have one 
large pore (pelmata) and several small pores (pelmatidia). 
The median area is narrow. The aperture is oval with two 
apertural spines. The large orifice on the distal most end 
of the dorsal wall is circular to rectangular and has a short 
peristome. The lateral walls of each zooecium are perfo­
rated by two large communication pores close together 
and, proximally situated, by one smaller pore. So each 
zooecium has three pores on each lateral side. The ovicell 
is small and has a nonporous frontal wall. The interzooecial 
avicularia are large, without a pivotal bar.
Remark: The material from Reingruberhohe is poorly 
preserved and no ovicells have been found. The space 
between costae is wider than in the originals described 
from Hungary. Because all other features are identical with 
the holotype, the present material is listed as Gordoniella 
diporica Zagorsek, 2001a.
Occurrence: Reingruberhohe (samples RH 10+11 and 
RH 12).
Distribution in time and space:
Priabonian Hungary (Zagorsek, 2001a), Austria 

(Zagorsek, 2001b)

Gordoniella longituda sp. n.
pi. 16, figs. 3, 4

1990 Dicasignetella (?) sp., Poignant & Pouyet p. 294, PI. 

1, Fig. 14-16

Diagnosis: The colony is probably encrusting. The zooecia 
are elongated oval with a costal frontal wall and a nonpo­
rous dorsal wall. The frontal costae are perforated by one 
large and rarely also by two small pores on its medial ends. 
The aperture is almost terminal, oval and has apertural 
spines. The dorsally distal orifice is shifted more proxi­
mally, situated in about one third of the zooecial length. 
Avicularia are unknown. The communication pores are 
developed laterally, paired. The ovicell is unknown. 
Holotype: The specimen depicted in pi. 16, fig. 3, from 
the locality Reingruberhohe, deposited in the Institute of
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Paleontology, University of Vienna, Austria.
Paratypes: 5 specimens from the locality Reingruberhohe, 
deposited in the Institute of Paleontology of University 
Vienna, Austria.
Derivatio nominis: Due to the elongated shape of zooecia. 
Locus typicus: Reingruberhohe (sample RH 2).
Stratum typicum: Eocene - Priabonian.
Dimensions:
(in micro meters = pm\ x = average, details in fig. 12):
length of zooecia: x = 771
width of zooecia: x = 400
width of zooecial aperture: 139 - 216; x = 192
length of pelma: x = 16
width of pelma: x = 27
width of proximal pore: 91 114; x = 102
width of costae: 31 - 94: x = 63
Description: The colony is probably encrusting, or 
erect flexible. No jointed specimen has been found. The 
zooecia are elongated oval and somewhat curved. The 
frontal wall is formed by about 8 pairs of wide costae. 
The costae are perforated by one large pore (pelma) 
on their median ends, the marginal ends of the costae 
continuously building the dorsal wall of the zooecium. 
Small pores are rarely developed, usually missing. The 
gymnocyst is very short and smooth. The dorsal side of 
the zooecium is nonporous, smooth and flat. The aperture 
is situated distal most, almost terminal, oval in shape with 
one pair of apertural spines. The disto-dorsal chamber 
is slightly shifted proximally, situated in about one third 
of the zooecial length. The communication pores are 
arranged in two pairs, the distal pair smaller than the 
proximal one. The pore chamber is circular and slightly 
oval. On the proximal end of the zooecium, there is a 
large circular pore. This pore was perhaps connected to 
the proximal neighbour zooecium. Avicularia and ovicell 
are not observed.
Comparison: The most similar species is Gordoniella
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diporica Z agorsek, 2001a in its general shape and in the 
development of the frontal costal wall. It differs mainly 
in having a second orifice in distal most position, whereas 
Gordoniella longituda sp.n. has this orifice shifted slightly 
proximally on the dorsal wall and by having the proximal 
end of the zooecia less open.
Gordoniella longituda sp.n. has very rarely and usually not 
developed small pores of the costae, however Gordoniella 
diporica Z agorsek, 2001a has at least two pairs of small 
pores on each costa. Poignant & Pouyet (1990) described 
similar zooecia from SW France as Dicasignetella (?) sp. 
However, their specimens have a more elongated distal end 
of zooecia, smaller apertures and have a larger gymnocyst 
tapering to a stolon like structure. The development of the 
frontal wall is however almost identical. Therefore these 
specimens probably belong to Gordoniella and perhaps to 
Gordoniella longituda sp.n.
Remark: Due to the similar general shape of zooecia and 
the development of the frontal wall, the described species 
is listed under Gordoniella.
Occurrence: Reingruberhohe (sample RH 2). 
Distribution in time and space:
Priabonian - France (Poignant & Pouyet, 1990)

Castanopora megacephala (R euss, 1848) 
pi. 16, fig. 5, 6

v.* 1848 Cellepora megacephala m., R euss p. 83, PI. 10, Fig. 5 
non 1974 Cribrilaria megacephala (R euss), D avid & Pouyet p. 

136

Diagnosis: The colony is encrusting. The zooecia are 
elongated and have no gymnocyst. The frontal wall 
consists of 10 - 13 pairs of costae with very wide lateral 
costal fusions. Each costa is perforated by small narrow 
slits. A median lamella is developed, little curved and 
sometimes straight. The aperture is oval, with a wide oral

bar. Oral spines are missing. 
Avicularium is unknown. The 
hyperstomial ovicell is globu­
lar, small, with a granular and 
nonporous frontal wall. 
Remarks: Only a poorly pre­
served avicularium has been 
observed, however the reduc­
tion of gymnocyst and the 
perforated costae allow us to 
list the described species in 
Castanopora. Castanopora 
can lack oral spines as well as 
avicularia (Larwood, 1962). 
D avid & Pouyet (1974) listed
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Figure 12: Chart of important
measurements of Gordoniella
longituda sp. n. (values in pm).
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Cellepora megacephala Reuss, 1848 within the synonyms 
of Puellina (Cribrilaria) radiata (M oll, 1803). The origi­
nal material of Reuss, stored in the Museum of Natural His­
tory in Vienna exhibits however very different features. 
The syntypes of Cellepora megacephala Reuss, 1848 have 
perforated costae, lack any oral spines and adventitious 
avicularia. All these features are visible on the studied 
material. Also the size and development of the ovicell 
is identical. Therefore I believe that these specimens are 
conspecific, and that Cellepora megacephala R euss, 1848 
is not a synonym of Puellina (Cribrilaria) radiata (M oll, 
1803).
Occurrence: Reingruberhohe (sample RH 31). 
Distribution in time and space:
Tortonian - Austria & Hungary (Reuss, 1848)

Superfamily Catenicelloidea B usk, 1852 
Family Catenicellidae B usk, 1852

Genus Caberoides C anu , 1908

The colony is erect, biserial and unilamellar. The zooecial 
frontal wall has a tiny suboral costal shield with a few 
costae. The gymnocyst has shallow pore-chambers, at least 
one situated axially and one laterally. The avicularia are 
suboral and usually paired. The ovicell is hyperstomial 
and large with narrow windows showing endoecium. The 
dorsal side of the zooecium has at least 2 pore-chambers, 
which are typically narrow and curved.

Caberoides continua (W aters, 1891) 
pi. 17, fig. 3

1891 Catenicella continua sp. n., W aters p. 6, PI. 1, Fig. 9- 
10

non 1980 Vittaticella continua (W aters), B raga p. 61, Fig. 68- 
69
1994 Caberoides continua (W aters), G ordon &  B raga p. 
62, Fig. 3c-f.

Diagnosis: The colony is small, unilamellar and rarely 
bifurcated with zooecia arranged in two alternating rows 
in zigzag. The zooecia are oval to elongate oval with a 
smooth well-developed gymnocyst and a small costal 
area. The number of costae varies from 5 to 7. The shal­
low pore-chambers are narrow and are situated on both 
sides of the zooecium. The aperture is semilunar with a 
straight proximal margin. The avicularia are suboral and 
small, drop-like with a pivotal bar. The ovicell is unknown. 
The dorsal side of the colony has semilunar and narrow 
pore chambers.
Remarks: No ovicells have been known for this species, 
however the presence of a small costal shield shows the 
close relationship with Caberoides.
Vittaticella continua (W aters), as described and figured 
by B raga (1980), show different features, mainly larger

and wider frontal pore chambers and larger apertures. Ac­
cording to the illustrations, this specimen could perhaps 
belong to Ditaxipora internodia (W aters, 1891). 
Occurrence: Reingruberhohe (sample RH 10+11). 
Distribution in time and space:
Priabonian - Italy (W aters, 1891)

Superfamily Catenicelloidea B usk, 1852 
Family Catenicellidae B usk, 1852

Genus Costatimorpha gen. nov.

Diagnosis: The colony is flexible, the intemodes are uni- 
zooidal. The frontal wall has a costal shield formed by a 
few smooth costae without any pores and lateral costal 
fusions. The rest of the frontal wall is nonporous. The zo­
oecia are disto-laterally extended, these processes carrying 
avicularia. The aperture is circular with a straight proximal 
margin and with condyles. A pore chamber is present. The 
dorsal wall is nonporous. The ovicell is unknown. 
Derivatio nominis: Similar to Costaticella M aplestone, 
1899.
Included species: Type species: Costatimorpha algella 
sp.n.
Comparison: The most similar genus is Costaticella M a­
plestone, 1899 as described by B anta & W ass (1979) 
in having a comparable flexible and unizooidal colony, 
and the development of the frontal wall is very similar. 
Costaticella M aplestone, 1899 differs however mainly in 
having perforated costae, having developed lateral costal 
fusions and a series of infracostal windows on the frontal 
wall. It has also pores in disto-lateral processes and usually 
more than one pair of lateral communication pores (pore 
chambers). Catenicella de B lainville, 1830 as described 
by Gordon (1984) is also similar with the described species 
in respect to the same mode of grown and the general shape 
of zooecia. The main differences between Catenicella and 
Costatimorpha are that Catenicella has no costal shield, 
but it has a pair of long narrow longitudinal pore-chambers 
(vittae). The most characteristic feature of Costatimorpha 
gen. nov. is a small costal shield developed without any 
pores, lumen pores or infracostal windows.
Remarks: As shown by B anta & W ass (1979) some of 
the species of Costaticella during ontogenesis form in 
youngest development a costal shield and later, being adult, 
pores, lumen pores and infracostal windows. As Costati­
cella is up to now known only from recent, Costatimorpha 
gen. nov. may be perhaps regarded as its ancestor.
Due to similarities with Costaticella, Costatimorpha gen. 
nov. is listed under the Catenicellidae B usk, 1852.

Costatimorpha algella sp.n.
pi. 18, figs. 1-7

Diagnosis: The colony is erect flexible, the internodes 
consist of one zooecium. The zooecial frontal wall is non-
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porous, with a developed small costal shield. The shield 
is formed by smooth spines without lacunae or lumen 
pores. The infracostal windows are also not developed. 
The zooecia have disto-lateral processes probably carrying 
avicularia. The aperture is circular and has condyles. The 
lateral communication pores are situated on the proximal 
end of the zooecium.
Holotype: The specimen depicted in pi. 18, fig. 1, from 
the locality Reingruberhohe, deposited in the Institute of 
Paleontology of University Vienna, Austria.
Paratypes: 8 specimens from the locality Reingruberhohe, 
deposited in the Institute of Paleontology of University 
Vienna, Austria.
Derivatio nominis: Due to its occurrence within the algae 
build-ups.
Locus typicus: Reingruberhohe (sample RH 6).
Stratum typicum: Eocene - Priabonian.
Dimensions:
(in micro meters = /<m; x = average, details in fig. 13):
length of zooecia: x = 451
width of zooecia: x = 251
length of zooecial aperture: x = 74
width of zooecial aperture: x = 73
area of zooecial aperture: 4749
length of cribrimorph area: x = 112
width of cribrimorph area: x = 98
area of cribrimorph area: x = 10847
length of avicularium: x = 61
width of avicularium: x = 15
length of lateral pore: x = 36
width of lateral pore: x = 16
diameter of stolon: 51 - 73;x = 64
diameter of proximal pore: 60 - 65; x = 62
Description: The colony is erect flexible composed of uni-
zooidal internodes. The zooecia are triangular, tapering
proximally. The frontal wall is slightly convex, smooth

and has a small costal shield situated in the middle of 
the frontal wall, proximally from the aperture. The costal 
shield is formed by 5-8 smooth costae. In some specimens, 
the costal shield is not preserved and only a circular hole is 
visible. The costae are smooth without any pores and are 
arranged close one to each other, so lacunae are also not 
developed. The rest of the frontal wall is nonporous, with­
out infracostal windows. The zooecia have, as typically 
for Catenicellidae, enlarged disto-lateral corners. These 
processes probably carry a pair of avicularia, however 
avicularia themselves are not preserved. The aperture 
is large and circular with a straight proximal edge and 
with condyles. Distal from the aperture, a short tubular 
process occurs, which connects distally the neighbour­
ing zooecium. This distal process has usually the same 
length as the aviculiferous disto-lateral processes. Lateral 
communication pores are developed on the margin of the 
proximal end of the zooecium, usually as a pair, circular 
or slightly oval. Rarely, a second pair of communication 
pore chambers occurs, near the proximal margin of the 
aviculiferous disto-lateral processes. This second pair 
of pores is smaller than the most proximal one. The 
proximal end of the zooecium is open, perhaps during 
life connected to the proximal neighbour zooecium. The 
dorsal wall is nonporous and rarely slightly ribbed. The 
ovicell is unknown.
Comparison: The most similar species in general shape 
of zooecia, forming aviculiferous disto-lateral processes, 
and in developing a costal shield is Costaticella solida 
(Levinsen) as described by B anta & Wass (1979). It differs 
mainly in having lacunae, lumens and infracostal windows 
and in having larger apertures.
The young stages of Costaticella hastata (Busk) exhibit 
a development of a costal shield without any openings. 
However in this stage also aviculiferous disto-lateral 
processes are not developed and the calcification is very

weak (Banta & Wass, 1979 
Fig. 42, 43). Therefore I 
believe that the ancestor of 
Costaticella hastata (Busk) 
could be closely related to 
Costatimorpha algella sp.n. 
Remark: Some of the Rein­
gruberhohe specimens ex­
hibit a very long proximal 
part of the zooecium, a nar­
row frontal wall with a very 
small costal shield. These 
specimens could be probably 
regarded as younger stages of 
the same species, or as a new 
species of Costatimorpha. I
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have only three such specimens, not very well preserved, 
so I cannot solve this question.
Occurrence: Reingruberhohe (samples RH 1, RH 6, RH 
10+11 and RH 12).

Genus Ditaxiporina Stach, 1935

The colony is erect with two alternating longitudinal rows 
of zooecia. The zooecia are facing only one side of the 
colony. The frontal wall is created by a porous gymnocyst, 
which is on its proximal end nonporous. The proximal- 
most part of the aperture is formed by one pair of costae. 
The avicularia are paired situated disto-lateral from the 
aperture. The dorsal surface of the zooecium is smooth and 
nonporous. The ovicell is smooth and hyperstomial.

Ditaxiporina septentrionalis (W aters, 1891) 
pi. 17, fig. 2

1891 Catenicella septentrionalis sp.n., W aters p. 5, PI. 1, 
Fig. 1-8
1994 Ditaxiporina septentrionalis (W aters), G ordon &  B ra­

ga p. 75, Fig. 10 a-d
v. 2001a Ditaxiporina septentrionalis (W aters), ZAgorsek p. 

48, PI. 15, Fig. 1

Diagnosis: The colony is unilamellar and erect with zo­
oecia arranged in zigzag pattern. The zooecia are oval 
with a strongly porous frontal wall. The proximal part of 
the frontal wall is smooth and perforated by small pores. 
The orifice is oval with a proximal margin formed by a 
pair of short costae. Each costa has a small central pore. 
The avicularia are large, suboral, arranged in pairs and 
have a pivot. The ovicell is subglobular with a smooth 
frontal wall.
Remarks: No ovicells have been found in the present 
specimens. Nevertheless other features allow the correct 
determination.
Occurrence: Reingruberhohe (samples RH 1, RH 6, RH 
10+11 and RH 12).
Distribution in time and space:
Priabonian - Italy (W aters, 1891), Hungary (Z agorsek, 

2001a), Austria (ZAgorsek, 2001b)

Infraorder Hippothoomorpha Gordon, 1989
Superfamily Hippothooidea B usk, 1859 

Family Pasytheidae D avis, 1934

Genus Unifissurinella P oignant, 1991

The colony is erect flexible and articulated. The zooecia are 
symmetrical, from lateral view approximately triangular. 
The frontal wall is porous. The apertures are circular with 
sinus, condyles and with a nonporous short peristome. The 
calcified stolon runs along the dorsal wall. Avicularia and 
ovicells are unknown.

Unifissurinella boulangeri P oignant, 1991 
pi. 17, figs. 4-6

1991 Unifissurinella boulangeri sp.n., Poignant pp. 95, PI. 

1, Fig. 1-10.
v. 2 000  Unifissurinella boulangeri Poignant, Z agorsek p. 315, 

Fig. 1-3
v. 2001 b Unifissurinella boulangeri Poignant, Z agorsek p .5 3 3 , 

PI. 7. Fig. 2

Diagnosis: The colony is erect flexible, articulated. The 
complete colony has not been found. The segments (in­
ternodes) are composed of two zooecia joined by their 
dorsal walls. The intemodes as well as zooecia are easily 
separable. The zooecia have probably grown in vertical 
lines. They are triangular in lateral view but tube-like with 
a terminal aperture in frontal view. The frontal wall is 
strongly porous and convex. Distally from the frontal wall 
a nonporous peristome is developed. Proximally the fron­
tal wall is extending to a nonporous tubular portion. This 
tube is joined to a proximal (lower) neighbour zooecium. 
The aperture is circular with a shallow sinus and laterally 
carrying condyles. Oral spines have not been observed. 
The dorsal wall is long but narrow. The calcified stolon 
is developed in the middle of the dorsal wall of each zo­
oecium and runs along all the length of the zooecium. The 
stolon is open on the distal as well as on the proximal end 
of the dorsal wall. The proximal end shows a more tubular 
portion; the distal end is more dilated. The cross section 
of the stolon is circular with the same diameter in whole 
length. The stolon is connected vertically with neighbour 
zooecia only. Therefore zooecia have probably grown with 
apertures in one line and are not alternating. The dorsal 
wall is rounded by a coarse, low and narrow rim. 
Remarks: For detailed systematic affinities see Zagorsek 
(2000). Reingruberhohe specimens have not been jointed; 
the reconstruction was made due to the finds at Helmberg-1 
(ZAgorsek, 2000).
Occurrence: Reingruberhohe (samples RH 1, RH 4, RH 
9 and RH 10+11).
Distribution in time and space:
Lutetian - France (Poignant, 1991)
Priabonian - Austria (ZAgorsek, 2000),

Infraorder Umbonulomorpha G ordon, 1989 
Superfamily Adeonoidea B usk, 1884 

Family Adeonidae B usk, 1884

Genus Adeonella B usk , 1884

The colony is erect, flat and bilamellar. The frontal wall 
is well-developed umbonuloid, smooth, with large mar­
ginal pores. The aperture has a crossbar structure, forming 
proximally a small spiramen and carrying a pair of small, 
oral avicularia. The median ascopore is not developed. 
Adventitious avicularia may be present. The brooding
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zooecia (gonozooecia) are a little larger than ordinary 
zooecia, but rare.

A deonella  m inor (R eu ss , 1869a) 
pi. 19, fig. 1

v.* 1869a Eschara minor sp.n., R euss p. 272, PI. 33, Fig. 4 
v. 1963 Adeonella polystomella (R euss), M alecki p. 127, PI.

14, Fig. 9
1975 Adeonella syringopora (R euss), B raga p. 147, PL 3, 
Fig. 1

v. 1988 Adeonella syringopora (R euss), B raga & B arbin p. 
526, PI. 9, Fig. 9
1991 Adeonella minor (Reuss), B raga Tab. 1

Diagnosis: The colony has 6 to 9 longitudinal rows of zo­
oecia. The zooecia are two times longer at the edge of the 
colony than in the middle part of the colony. The frontal 
wall is smooth, marginally perforated by about 20 areolar 
pores. The aperture is oval to circular. The spiramen is very 
small, the diameter is about one fifth of the diameter of the 
aperture. The small, oral avicularia are paired and situated 
on both sides of the aperture, sometimes inside the aperture. 
Rarely, an adventitious avicularium may be present on the 
frontal wall. The gonozooecium has not been observed. 
Remarks: This is a very abundant species within the 
Eocene sediments in Alpine-Carpathians region. The 
length of zooecia is usually varying, the median zooecia 
are about half the length of the marginal zooecia. This fea­
ture occurs in all studied material. Adeonella polystomella 
(Reuss) as described by Malecki (1963) exhibits all the 
characteristic features of Adeonella minor (Reuss) and is 
therefore listed among its synonyms.
Occurrence: Haselbach and Reingruberhohe (samples RH 
1, RH 2, RH 4, RH 7, RH 9, RH 10+11, RH 12, RH 31, 
RH 33 and Seifert’s samples).
Distribution in time and space:
Priabonian - Vicentin (Reuss, 1869a), Poland (Malecki, 

1963), Germany (Vavra, 1977), Romania (Ghiurca, 
1987), Italy (Braga & Barbin, 1988), Slovakia 
(Zagorsek, 1996b), Hungary (Zagorsek, 2001a), 
Austria (Zagorsek, 2001b)

Rupelian - Italy (Braga & Barbin, 1988)

A deonella ornatissim a (Stoliczka, 1862) 
pl. 19, fig. 2

v.* 1862 Eschara (Escharifora) ornatissima sp.n., Stoliczka p. 

86, PI. 2, Fig. 7
? 1864a Eschara tetrastoma sp.n., R euss p. 205, PI. 2, Fig. 9
? 1869b Eschara subquadrangularis sp.n., R euss p. 477, PI. 4,

Fig. 7, PI. 5, Fig. 1
1914 Adeonella ornatissima (S toliczka), C anu p. 471, PI.
15, Fig. 1-3

v. 1963 Meniscopora semitubulosa R euss, M alecki p. 129, PI. 
14, Fig. 5, 6

v. 2001b Adeonella ornatissima (S toliczka), Z ágorsek p. 534, 
PI. 8. Fig. 2

Diagnosis: The colony has 8 to 10 longitudinal rows of 
zooecia. The zooecia at the edge of the colony are two 
times longer than in the middle part of the colony. The 
frontal wall is smooth and has about 25 to 35 marginal 
areolar pores around each zooecium. The frontal wall is 
very narrow on the zooecia located in the middle part of 
the colony. The aperture is semilunar to oval. The spira­
men is large, about half the diameter of the aperture. The 
small, circular, oral avicularia are paired and placed on 
both sides of the aperture. Adventitious avicularia have 
not been found. Gonozooecia are unknown.
Remarks: Syntypes in the Museum of Natural History in 
Vienna are identical with described specimens. They have 
also lateral zooecia elongated and central ones rhomboid 
in shape. One syntype has large ovicells with semilunar 
aperture and a slightly convex frontal wall. This syntype 
shows also different autozooecia, and therefore it probably 
does not belong to the same species. Canu (1914) listed 
Eschara tetrastoma Reuss, 1864a and Eschara subquad­
rangularis Reuss, 1869a among synonyms of Adeonella 
ornatissima (Stoliczka, 1862). Unfortunately the original 
specimens of Eschara tetrastoma Reuss, 1864a and Es­
chara subquadrangularis Reuss, 1869a were not found 
within the collection in the Museum of Natural History in 
Vienna, so I cannot confirm this opinion. Malecki (1963) 
described some specimens as Meniscopora semitubulosa 
Reuss, however they exhibit similar features like Adeonella 
ornatissima (zooecia situated at the edge of the colony are 
two times longer than in the middle part of the colony; the 
spiramen is large, about half the diameter of the aperture; 
and oral avicularia are paired). I therefore believe that his 
specimens also belong to Adeonella ornatissima. 
Occurrence: Reingruberhohe (samples RH 1, RH 4 and 
RH 31).
Distribution in time and space:
Priabonian - Germany (Stoliczka, 1892), France (Canu, 

1914), Poland (Malecki, 1963), Austria (Zagorsek, 
2001b)

Rupelian - France - Gaas (Reuss, 1869b)?

Genus Teichopora G regory , 1893

The colony is erect, usually bilamellar, rarely multilamel- 
lar. The zooecia have a flat frontal wall and large marginal 
areolar pores. The ascopore or spiramen is not developed. 
The avicularia are adventitious and small, situated usually 
near the aperture. Gonozooecium is unknown.

Teichopora cf. clavata G regory, 1893 
pl. 21, fig. 6

1966 Teichopora clavata G regory, C heetham p. 88, Fig. 65, 
66
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Diagnosis: The colony has 9 to 11 rows of zooecia on each 
side. The zooecia are elongated and proximally tapered. 
The frontal wall is smooth, with about 20 to 25 marginal 
areolar pores around each zooecium. The aperture is semi­
lunar to oval. The avicularium is large (sometimes as large 
as the aperture) and has a well-developed pivotal bar. 
Remarks: The specimens described by C heetham (1966) 
have larger circular apertures and smaller avicularia 
like the Reingruberhohe specimens. Although all other 
features are identical the size and shape of apertures and 
avicularia are important features, and the differences 
between Cheetham’s and the Reingruberhohe specimens 
are significant. Because only a few specimens have been 
found it is not enough to demonstrate if the differences 
are of species variability or it is a new species. Therefore, 
the species attribution remains uncertain.
Occurrence: Reingruberhohe (sample RH 31). 
Distribution in time and space:
Lutetian - France (C heetham, 1966)
Priabonian United Kingdom & Belgium (C heetham, 

1966)

Genus Adeonellopsis M acG illivray, 1886

The colony is erect, columnar or flat, bilamellar to mul- 
tilamellar. The zooecia have marginal pores and a large 
spiramen area (“cribrimorph area”) occupying almost all 
frontal wall. The avicularia are adventitious paired or 
single. Vicarious avicularia may also be present. A gono- 
zooecium (brooding zooecium) is clearly dimorphic. It is 
as large as the autozooecium, but rarely developed.

Adeonellopsis coscinophora (Reuss, 1848) 
pi. 20, fig. 4

v.* 1848 Eschara coscinophora sp.n., R euss p. 67, PI. 8, Fig. 
20

v. 1862 Eschara coscinophora (R euss), S touczka p. 89, PI. 2, 
Fig. 11
1863 Eschara subteres sp.n., R oemer p. 205, PI. 35, Fig. 6 
1963 Adeonellopsis subteres (R oemer), B raga p. 37, Fig. 4 
1963 Adeonellopsis punctata (R euss), M alecki p. 128, PI. 
14, Fig. 4
1974 Adeonellopsis coscinophora (Reuss), D avid & Pouyet 

p. 201, PI. 8, Fig. 3
1977 Adeonellopsis coscinophora (R euss), V avra p. 148

Diagnosis: The colony has 4 to 6 zooecial rows on each 
side. The cross-section of the colony is mostly oval rarely 
circular. The zooecia are oval with thick, smooth remains 
of the frontal wall, which is weakly discernible in the distal 
part. The marginal areolar pores are rare, very small and 
arranged in irregular position around the zooecium. The 
spiramen area is oval to semilunar, large and perforated by 
8 to 10 pores. The aperture is oval, circular to semilunar. 
The avicularium is placed proximally from the aperture.

The avicularium is mostly small, circular, but sometimes 
also drop-like, sharpening distally or laterally. The gono- 
zooecium is unknown.
Remarks: Adeonellopsis coscinophora (R euss) differs 
from other similar species in having a small avicularium, 
a large spiramen area and a complete remains of the 
frontal wall.
M alecki (1963) described few poorly preserved specimens 
as Adeonellopsis punctata (R euss), which are however 
identical with Adeonellopsis coscinophora (R euss). 
Occurrence: Reingruberhohe in the entire section (samples 
RH 1, RH 4, RH 9, RH 10+11, RH 12, RH 31, RH 33 and 
Seifert’s samples).
Distribution in time and space:
Priabonian - Germany (Stoliczka, 1892), Italy (B raga, 

1963), Poland (M alecki, 1963), Slovakia (ZAgorsek 
& KAzmer, 2000), Hungary (ZAgorsek, 2001a) 

Chattian - Germany (Roemer, 1863)
Tortonian - Austria & Hungary (Reuss, 1848, D avid & 

Pouyet, 1974), Czech (VAvra, 1977)

Adeonellopsis porina (Roemer, 1863) 
pi. 19, figs. 3, 4

1863 Vinculariaporina sp.n., R oemer p. 204, PI. 35, Fig. 2 
1963 Adeonellopsis coscinophora (R euss), M alecki p. 128 
1965 Adeonellopsis porina (R oemer), B raga p. 229, PI. 29, 
Fig. 2-11 (cum syn.)
1975 Adeonellopsis porina (R oemer) B raga p. 147, PI. 3, 
Fig. 2, 3
1980 Adeonellopsis porina (R oemer) B raga p. 58 

v. 1988 Adeonellopsis porina (R oemer), B raga & B arbin p. 
527, PI. 10, Fig. 3

Diagnosis: The colony has 4 to 6 zooecial rows on one side. 
The zooecia are oval with flat, poorly visible remains of 
frontal wall, which is prominent only around the aperture, 
mostly on its distal margin. The marginal areolar pores are 
circular and very rare. The spiramen area is small, oval 
and perforated by 4 to 5 large pores. The aperture is oval 
to semilunar. The avicularia are large (sometimes as large 
as the aperture), circular to drop-like and without pivot. 
Direction of the palate is always lateral. The gonozooecium 
was not observed.
Remarks: Adeonellopsis porina (R oemer, 1863) differs 
from other species of the genus Adeonellopsis in the promi­
nent remains of the frontal wall only around the aperture 
and in the size of the avicularium, which is almost equal 
in size to the aperture. From the other species, it differs 
also in having a small spiramen and very rare marginal 
areolar pores. M alecki (1963) described Adeonellopsis 
coscinophora (R euss) from Skalnik limestone (Poland). 
According to the recently made study, the specimens be­
long in fact to Adeonellopsis porina (Roemer). 
Occurrence: Haselbach and Reingruberhohe (samples RH 
10+11, RH 12, RH 31, RH 33 and Seifert’s samples).
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Distribution in time and space:
Priabonian - Italy (Braga, 1965), Poland (Malecki, 1963), 

Romania (Ghiurca, 1987), Slovakia (Zagorsek & 
Kazmer, 2000), Hungary (ZAgorsek, 2001a), Austria 
(Zagorsek, 2001b)

Chattian Germany (Roemer, 1863), Italy (Braga & 
Barbin, 1988)

Adeonellopsis giampietroi Z agorsek, 2001a  
pi. 19, fig. 5

v.* 2001a Adeonellopsis giampietroi sp.n., Z agorsek p. 49, PI. 
15, Fig. 3, 8

Diagnosis: The colony has about 6 to 8 zooecial rows on 
each side. The zooecia have regular oval elongated shape 
and are separated one to each other by a shallow furrow. 
The remains of the frontal wall are formed by a thick, 
smooth, lateral lobe, which is significantly narrower in 
the proximal margin of the zooecium. The outer margin 
of the remains of the frontal wall is perforated by about 20 
small, parietal marginal areolar pores. The spiramen area 
is very large, oval, proximally narrowed and perforated 
by 18 to 22 small pores. The aperture is situated on a short 
peristome. It is semilunar and has a flat proximal margin. 
The large avicularium is arranged between the aperture 
and the remains of the frontal wall. The avicularium has a 
flat palate, which sharpens laterally, but has no pivot. The 
gonozooecium is unknown.
Remark: The most specific features of Adeonellopsis 
giampietroi Zagorsek, 2001a are the presence of large, 
numerous parietal marginal areolar pores, and the number 
of pores in the spiramen and the thickness of the remains 
of the frontal wall.
Occurrence: Haselbach and Reingruberhohe in the entire 
section (samples RH 1, RH 4, RH 9, RH 10+11, RH 12, 
RH 31, RH 33 and Seifert’s samples).

Distribution in time and space:
Priabonian - Hungary (Zagorsek, 2001a)

Adeonellopsis triporica sp.n.
pi. 20, figs. 1-3

v. 2001 b Adeonellopsis aff. coscinophora (R euss), Z agorsek p. 
534, PL 9. Fig. 1

Diagnosis: The colony is erect and bilamellar. The zooecia 
are elongated, with a narrow lateral lobe and numerous 
parietal marginal areolar pores. The aperture is oval. The 
spiramen is typically very small, usually smaller than the 
aperture and is perforated by two to four large pores. The 
avicularia are large. The gonozooecium is unknown. 
Holotype: The specimen depicted in pi. 20, fig. 3, from 
the locality Reingruberhohe, deposited in the Institute of 
Palaeontology, University of Vienna, Austria.
Paratypes: 11 specimens from the locality Reingruberhohe, 
deposited in the Institute of Paleontology of University 
Vienna, Austria.
Derivatio nominis: Due to the presence of aperture, avicu­
laria and spiramen almost equal in size, and therefore all 
zooecium looks like as composed by three pores.
Locus typicus: Reingruberhohe (sample RH 2).
Stratum typicum: Eocene - Priabonian.
Dimensions:
(in micro meters = pm\ x = average, details in fig. 14):
length of the colony: 1575 - 3755; x = 2731
width of the colony: 990 - 1461; x = 1218
length of zooecia: x = 345
width of zooecia: x = 158
length of zooecial aperture: x = 68
width of zooecial aperture: x = 71
area of zooecial aperture: x = 3805
length of spiramen: x = 53
width of spiramen: x = 55

area of spiramen: x = 1921 
length of avicularium: x = 
57
width of avicularium: x = 45 
area of avicularium: x = 2186 
Description: The colony is 
erect, b ilam ellar and has 
about 6 to 10 zooecial rows 
close to each other on each 
side. The cross-section of the 
colony is usually flat or narrow 
oval. The zooecia have regular 
oval elongated shape and are 
separated from one another by 
lines of small marginal areolar

Figure 14: Chart of important
measurements of Adeonellopsis
triporica sp.n. (values in pm).
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pores. The remains of the frontal wall are flat, not elevated 
above the surrounded surface. The aperture is semilunar 
to oval. The spiramen area is small (typically smaller than 
the apertures), oval and perforated by 2, rarely by 4 large 
pores. The avicularium is large, almost as large as the 
aperture, circular, without pivot and is situated between 
the aperture and the spiramen. The gonozooecium has not 
been found.
Comparison: Adeonellopsis (= Eschar a) perforata (Re- 
uss, 1869a) has no avicularium and occurs only in the 
Oligocene.
Adeonellopsis porina (R oemer, 1863) has a big, distally 
acute shoe-shaped avicularium distally acute. Around the 
zooecium are a few small, poorly visible parietal marginal 
areolar pores. The remains of frontal wall are prominent 
only on the distal margin of the aperture, around the 
zooecium it is very low. The spiramen of Adeonellopsis 
porina (Roemer, 1863) is perforated by 4-5 large pores. 
Adeonellopsis (= Eschara) coscinophora (Reuss, 1848) 
syn. Adeonellopsis (= Eschara) subteres (Roemer, 1863) 
has a small cylindrical avicularium. Around the zooecium, 
there are very few, small, indistinct, irregular parietal mar­
ginal areolar pores. The spiramen of this species is small, 
about one half of the diameter of the aperture. 
Adeonellopsis giampietroi Zagorsek, 2001a has a very 
large spiramen area perforated by 18 to 22 small pores. 
Remark: The most specific feature of Adeonellopsis tri- 
porica sp.n. is the presence of an aperture, an avicularium 
and a spiramen area almost equal in size, and the presence 
of only 2-4 pores in the spiramen area.
The same specimens have been found also in the borehole 
Helmberg-1 (Salzburg, Austria - Zagorsek, 2001b) 
Occurrence: Reingruberhohe (samples RH 2, RH 4, RH 
8, RH 10+11, RH 12 and S eifert’s samples).
Distribution in time and space:
Priabonian - Austria (Zagorsek, 2001b)

Adeonellopsis sp. 
pi. 19, fig. 6

Diagnosis: The colony is erect, flat with about 6 to 7 zo- 
oecial rows on one side. The zooecia are of regular oval 
elongated shape. The remains of the frontal wall are narrow 
and smooth. The parietal marginal areolar pores are very 
rare, almost not visible. The aperture is semilunar, large, 
with a flat proximal margin. The spiramen is as large as 
the aperture. The pores perforating the spiramen area are 
not visible. The avicularium is small, about one third of the 
size of the aperture, drop-like and tapering distally. Between 
the rows of zooecia, there are rows with paired globular 
structures. The size of the globes is approximately equal to 
the size of the aperture and has a porous frontal wall. The 
globes are slightly immersed in the frontal surface of the 
colony. The globes could be perhaps the brooding chambers 
(ovicells), but very unusual for the genus Adeonellopsis. 
Remark: Similar globular structures have been described

by S chmid (1989) on Adeonella polystomella (R euss, 
1848). She supposed that these globules might have been 
attributed to the brooding structures.
Because of the presence of a spiramen and an avicularium 
between aperture and spiramen this specimens are listed 
in the genus Adeonellopsis. I have found only 2 specimens 
with similar morphology, and both are poorly preserved, so 
the details of the globular structures are not observable. 
Occurrence: Haselbach.

Genus M eniscopora  G regory , 1893

The colony is erect, bilamellar, flat with elongated cross 
section. The zooecia have large lateral areolae and a non- 
porous frontal wall without an ascopore. The aperture is 
almost oval, with semilunar distal part (anterior) and con­
cave proximal part (posterior). This part of the aperture is 
almost equal in size to the anterior. The avicularia are oral 
and usually paired. The ovicell is unknown.

Meniscopora syringopora (R euss, 1848) 
pi. 21, fig. 1

v.* 1848 Eschara syringopora sp.n., R euss p. 68, Pi. 8, Fig. 23 
1891 Lepralia (?) lontensis sp.n., W aters p. 21, PI. 3, Fig. 
5
1963 Meniscopora lontensis (W aters), B raga p. 38, Fig. 5 
1963 Adeonella folliculata C anu &  B assler, M alecki p. 127, 
PI. 14, Fig. 2
1965 Meniscopora lontensis (W aters), B raga p. 231, PI. 30, 
Fig. 1-3
1977 Adeonella syringopora (R euss), V avra p. 148

1980 Meniscopora lontensis (W aters), B raga p. 58 , Fig.

49
v. 1988 Meniscopora lontensis (W aters), B raga & B arbin p. 

527, Pi. 10, Fig. 1
1991 Meniscopora syringopora (R euss), B raga Tab. 1 

v. 2001b Meniscopora syringopora (R euss), ZAgorsek p. 535, 
PI. 9. Fig. 3

Diagnosis: The colony is erect with about 1 0 - 1 4  lon­
gitudinal zooecial rows. The zooecia are very elongated 
(about 5 times longer than wide) and have about 30 large, 
circular marginal areolar pores. The aperture is circular, 
with a short, wide and smooth peristome. The avicularium 
is oral, paired, usually placed on the proximal margin of 
the aperture, within the margins of the peristome. The 
avicularium is small, circular and without pivot bar. 
Remarks: The material studied has more prominent and 
larger marginal areolar pores. All other features are identi­
cal with the syntypes deposited in the Museum of Natural 
History in Vienna.
The specimens originally described as Adeonella fo l­
liculata Canu & B assler by M alecki (1963) have all the 
features characteristic for Meniscopora syringopora and 
therefore are listed among the synonyms.
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Occurrence: Reingruberhohe in the entire section (samples 
RH 1, RH 6, RH 10+11, RH 31 and RH 37).
Distribution in time and space:
Priabonian - Italy (Waters, 1891), Italy (Braga & Barbin, 

1988), Poland (Malecki, 1963), Slovakia (ZAgorsek 
& Kazmer, 2000), Hungary (ZAgorsek, 2001a), Aus­
tria (ZAgorsek, 2001b), Germany (VAvra, 1977) 

Rupelian - Italy (Braga & Barbin, 1988)
Tortonian - Austria & Hungary (Reuss, 1848)

Superfamily Lepralielloidea Vigneaux, 1949
Family Rhamphostomellidae Kluge 1962

Genus Porella G ray , 1848

The colony is encrusting or erect from encrusting base. The 
zooecia have only marginal areolar pores, the frontal wall 
is nonporous. The aperture is semilunar, with or without a 
lyrula. Oral spines are not developed. The avicularium is 
suboral, arranged within the peristome and typically circu­
lar. The ovicell is globular, imperforate, opening into the 
peristome and is not closed by the zooecial operculum.

Porella clavula ( C a n u  & B a s s l e r , 1920) 
pi. 21, fig. 2

1920 Aimulosia clavula sp.n., C anu & B assler p. 429, PI. 9, 
Fig. 13-16

v. 2001a Porella clavula (C anu & B assler), ZAgorsek p. 50, 
PI. 16, Fig. 5

Diagnosis: The colony is encrusting. The zooecia are oval 
or a little elongated, and have elevated lateral walls. The 
frontal wall is convex and surrounded with large marginal 
areolar pores. The aperture is semilunar and has a short 
lyrula. The avicularium is frontal, suboral situated on the 
prominent chamber (umbo) and has a complete pivot. 
The ovicell is hyperstomial, globular and has a nonpo­
rous frontal wall.
Remarks: The material from Reingruberhohe has larger 
avicularia than the specimens described by Canu & 
Bassler (1920) and than the Hungarian specimens 
(ZAgorsek, 2001a). Other features are identical. 
Occurrence: Reingruberhohe (samples RH 2, RH 4 and 
RH 31).
Distribution in time and space:
Priabonian - Alabama (Canu & Bassler, 1920), Romania 

(Ghiurca, 1987), Italy (ZAgorsek & KAzmer, 2000), 
Hungary (ZAgorsek, 2001a), Austria (ZAgorsek, 
2001b)

Genus Cystisella C anu & B assler , 1917

The colony is erect or encrusting. The frontal wall is 
nonporous and slightly granular. The whole frontal wall 
is almost covered by the long avicularian chamber.

Cystisella midwayanica Canu & B assler, 1917 
pi. 23, fig. 4

1920 Cystisella midwayanica C anu & B assler , C anu & 

B assler p 479, PI. 8, Fig. 5, 6

Diagnosis: The colony is encrusting. The zooecia are 
elongated with a smooth, strongly convex frontal wall. 
The aperture is oval to circular, with a short peristome. 
On the peristome, there are located a few (2 or 4) oral 
spines. The avicularium is very long, but narrow. The 
ovicell is unknown.
Remarks: The colonies found at Reingruberhohe have 
fewer oral spines than described by Canu & Bassler 
(1920). Other features are identical; therefore, I believe 
that it is the same species.
Occurrence: Reingruberhohe, only Seifert’s samples. 
Distribution in time and space:
Priabonian Alabama & Georgia (Canu & Bassler, 
1920)

Genus Reussia  N e v ia n i, 1895

The colony is erect, multilamellar or bilamellar. The zooe­
cia have a smooth and flat frontal wall and large marginal 
areolar pores. The lateral walls are typically prominent. 
The aperture is oval and has median avicularium. The 
ovicell is hyperstomial and has a nonporous frontal wall.

Reussia regularis (R euss, 1866) 
pi. 21, fig. 3

1866 Eschara regularis sp.n., R euss p. 185, PI. 6, Fig. 13 
v. 1963 Hippodiplosia falcifera C anu &  B assler, M alecki p. 

118, PI. 12, Fig. 3
non 1968 Reussia regularis (R euss), D avid & Pouyet p. 92, PI. 

14, Fig. 7-9
1974 Reussia regularis (R euss, 1866), D avid & Pouyet p. 

193
1977 Reussia regularis (R euss, 1866), VAvra p. 140 

v. 1988 Smittina (Reussia) regularis (R euss), B raga & B arbin 

p. 524, PI. 9, Fig. 4
v. 1994 Reussia (Smittina) regularis (R euss), ZAgorsek p. 

362

Diagnosis: The colony is large, erect, multilamellar and has 
an oval cross-section. The zooecia are elongated and later­
ally perforated by about 15 to 20 large, circular marginal 
areolar pores. The lateral walls are strongly prominent, 
wide and smooth. The aperture is oval to circular. The me­
dian, small, circular avicularium is located on the proximal 
margin of the aperture. The ovicell is usually small. 
Remarks: The colonies found at Reingruberhohe have 
rarely some zooecia with porous frontal wall. These zo­
oecia have usually a deformed shape, and slightly larger 
apertures.
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Development of this unusual zooecia may have probably 
a pathological background. According to a recent study of 
the originals of M alecki (1963) Hippodiplosia falcifera 
Canu & B assler as he described it, belongs to Reussia 
regularis (Reuss, 1866).
Occurrence: Reingruberhohe in the entire section (samples 
RH 2, RH4, RH 7, RH 10+11, RH 12, RH 31, RH 33 and 
Seifert’s samples).
Distribution in time and space:
Priabonian Poland (M alecki, 1963), Italy (B raga & 

B arbin, 1988), Slovakia (ZAgorsek, 1994), Hungary 
(ZAgorsek, 2001a), Austria (ZAgorsek, 2001b) 

Rupelian - Germany (Reuss, 1866), France (Buge, 1957) 
Burdigalian - France (Buge, 1957)
Tortonian - Austria & Hungary (D avid & Pouyet, 1974), 

Italy (Buge, 1957), North Africa (Buge, 1957), Poland, 
Czech (VAvra, 1977)

Piacenzian - Italy (Braga & B arbin, 1988)
Family Romancheinidae Jullien, 1888

Genus Escharella G ray, 1848

The colony is encrusting. The zooecia have a nonporous, 
umbonuloid frontal wall with marginal areolar pores only. 
The aperture has a peristome, a well-developed lyrula and 
typically oral spines. Condyles may be present. Avicularia 
are unknown. The hyperstomial ovicell has a nonporous 
frontal wall.

E scharella tenera  (R euss, 1874) 
pi. 21, fig. 5

v.* 1874 Lepralia tenera sp.n., R euss p. 167, PI. 2, Fig. 4
1929a Perigastrella hoernesi (R euss), C anu & B assler p. 
44, PI. 3, Fig. 7

v. 1963 Cyclocolposa perforata C anu & B assler, M alecki p. 
117, PI. 12, Fig. 10

v. 1963 Mucronella hoernesi (Reuss), M alecki p. 122, PI. 13, 
Fig. 3
1974 Escharella tenera (R euss), D avid & Pouyet p. 187, PI. 

9, Fig. 6 (cum. syn)
1977 Escharella tenera (R euss), VAvra p. 137

Diagnosis: The zooecia are oval to hexagonal with a smooth, 
slightly convex, frontal wall. The umbo is prominent and 
small. The marginal areolar pores are large, about 30 pores 
are arranged around each zooecium. The aperture is oval 
to semilunar with 5-8 oral spines. The lyrula is large and 
rectangular. The ovicell is deeply immersed in the distal 
zooecium and has a smooth, slightly granular frontal wall. 
Remarks: The holotype deposited in the Museum of Natu­
ral History in Vienna is almost identical with the described 
specimens, although it has only 4 oral spines around the 
aperture and smaller apertures. On the other hand, the 
well-developed lyrula, the very short peristome and the 
deeply immersed ovicell are identical features.

Perigastrella hoernesi (R eu ss, 1864a) described by 
Canu & B assler (1929a) is very similar to the described 
specimens. Therefore, I believe that these specimens also 
belong to the same species. Cyclocolposa perforata C anu 
& B assler and Mucronella hoernesi (Reuss), in M alecki 
(1963) exhibit all the important features of Escharella ten- 
era (R euss, 1874) and both belong to this species, too. 
Occurrence: Reingruberhohe in the entire section (samples 
RH 1, RH4, RH 8, RH 10+11, RH 12, RH 31, RH 33 and 
Seifert’s samples).
Distribution in time and space:
Priabonian - Poland (M alecki, 1963), Slovakia (ZAgorsek 

& KAzmer, 2000), Hungary (ZAgorsek, 2001a), Aus­
tria (ZAgorsek, 2001b)

Tortonian - Austria & Hungary (R euss, 1874), Czech 
(VAvra, 1977)

Quaternary & Recent Philippine (C anu & B assler, 
1929)

Escharella grotriani (Stoliczka, 1862)

v.* 1862 Lepralia Grotriani sp.n., Stoliczka p. 84, PI. 2, Fig. 1 
non 1866 Lepralia Grotriani S toliczka, R euss p. 173, PI. 7, Fig. 

1
v. 1869a Lepralia Grotriani S toliczka, R euss p. 43 
v. 1963 Mucronella reussiana (B usk), M alecki p. 123, PI. 13, 

Fig. 4
1965 Escharella grotriani (S toliczka, 1862), B raga p. 226, 
PI. 28, Fig. 4
1974 „Eschara“ grotriani (Stoliczka, 1862), D avid & Pouyet

p. 228
1977 Escharoides grotriani (S toliczka, 1862), VAvra p. 
132
1991 Escharoides grotriani (S toliczka), B raga Tab. 1 

v. 2001 a Escharella grotriani (S toliczka), ZAgorsek p. 51, PI. 
17, Fig. 8

Diagnosis: The zooecia are oval with about 30 very small 
marginal areolar pores. The frontal wall is convex, slightly 
granular or smooth, nonporous and has a small umbo. The 
aperture is oval and has a short peristome. Oral spines 
are developed, but undistinguished, usually 4 to 6 spines 
around each aperture. A small, triangular lyrula is present 
on the proximal margin of the aperture. The ovicell is 
small, globular and has a smooth nonporous frontal wall. 
The ovicell’s aperture is small and almost circular. 
Remarks: Escharella grotriani (Stoliczka) differs from 
Escharella tenera (R euss) in having a granular frontal 
wall, a small umbo and undistinguished oral spines. Due 
to the presence of a lyrula, oral spines and small ovicells 
and the absence of avicularia, this species is listed under 
Escharella G ray, 1848.
Reuss (1866) described Lepralia Grotriani Stoliczka, 
which has a very prominent peristome around the aperture 
and no oral spines at all. These features are important, so I 
believe that the Reuss specimens do not belong to this spe­
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cies. All the features of Escharella grotriani (Stoliczka, 
1862) are present also in Mucronella reussiana (B usk) as 
described by M alecki (1963). Therefore, I believe that 
these specimens are conspecific.
Occurrence: Reingruberhohe in the entire section (samples 
RH 1, RH 2, RH4, RH 10+11, RH 12, RH 31, RH 33 and 
S eifert’s samples).
Distribution in time and space:
Priabonian - Germany (Stoliczka, 1892), Vicentin (Reuss, 

1869a), Poland (M alecki, 1963), Italy (B raga, 1965), 
Slovakia (ZAgorsek & K azmer, 2000), Hungary 
(Zagorsek, 2001a), Austria (ZAgorsek, 2001b) 

Oligocene -  Germany, Italy, (VAvra, 1977)
Tortonian - Austria & Hungary (D avid & Pouyet, 1974)

E scharella cheilopora  (Reuss, 1848) 
pi. 30, fig. 1

v.* 1848 Cellepora cheilopora m, R euss p. 91, PI. 11, Fig. 4 
v. 1874 Lepralia cheilopora (R euss), R euss p. 168, PI. 4, Fig. 

1
1974 Smittina cheilopora (R euss), D avid & Pouyet p. 191, 
PI. 12, Fig. 7, PI. 13, Fig. 6

Diagnosis: The zooecia are oval and have a few small 
marginal areolar pores. The frontal wall is convex, slightly 
granular or smooth and nonporous carrying the small 
umbo. The aperture is oval with a short peristome and 
oral spines. There are 2 to 4 spines around each aperture. 
A small, triangular lyrula and well-developed condyles 
are present inside the aperture. The hyperstomial ovicell is 
small, globular and has a smooth nonporous frontal wall. 
The ancestrula is large, about two times the size of the au- 
tozooecia, with a wide opesium and without oral spines. 
Remarks: D avid & P ouyet (1974) listed this species 
among Smittina. Smittina however should have a perfo­
rated frontal wall of zooecia as well as of ovicells (Gordon, 
1984). The most similar is genus Escharella, which has 
developed a lyrula, condyles and oral spines and has an 
imperforate ovicell (H ayward & R yland, 1979). The de­
velopment of an umbo is unusual, but possible. A similar 
umbo is developed also in E. labiosa (B usk) as described 
by H ayward & R yland (1979).
Occurrence: Reingruberhohe (sample RH 31). 
Distribution in time and space:
Tortonian - Austria & Hungary (Reuss, 1848, D avid & 

Pouyet, 1974)

Genus Escharoides Edwards, 1836

The colony is encrusting. The zooecial frontal wall has an 
umbo and has marginal areolar pores only. A peristome is 
developed. The aperture has characteristically denticles 
and oral spines. The avicularia are adventitious, arranged 
laterally from the aperture and usually paired. The ovicell 
is hyperstomial and has a nonporous frontal wall.

Escharoides crenilabris (R euss, 1848)

1848 Cellepora crenilabris sp.n., R euss p. 88, PI. 10, Fig. 
22

v. 2001a Escharoides crenilabris (R euss), ZAgorsek p. 52, PI. 
16, Fig. 7

Diagnosis: The zooecia are oval. The frontal wall is 
smooth, convex and has very fine ribs. The ribs extend 
from the proximal margin of the aperture to the proximal 
end of the frontal wall. There are about 20 to 25 small mar­
ginal areolar pores around the frontal wall. The aperture is 
semilunar and has developed oral spines. The peristome is 
short and spout-like. The avicularia are in pairs, small and 
sometimes develop a pivot. The ovicell is unknown. 
Remarks: Specimens found at Reingruberhohe are almost 
identical with those described from Hungary, however Re­
ingruberhohe specimens have a pivotal bar in avicularia 
and Hungarian specimens lack this pivot. Other features 
are identical.
Occurrence: Reingruberhohe (sample RH 31 and Seifert’s 
samples).
Distribution in time and space:
Priabonian - Slovakia (ZAgorsek & KAzmer, 2000), Hun­

gary (ZAgorsek, 2001a)
Tortonian - Austria & Hungary (Reuss, 1848)

Escharoides coccinea ( A b il d g a a r d , 1806)
pi. 23, fig. 3

? 1863 Escharipora porosa Philippi, R oemer p .209, PI. 35, Fig.
23

v. 1864b Eschara Grotriani sp.n., R euss, p. 656, PI. 12, Fig. 3 
1866 Eschara Grotriani R euss, R euss p. 182, PI. 6, Fig. 1 
1869a Lepralia pteropora sp.n., R euss p. 257, PL 30, Fig. 4 
1874 Lepralia coccinea (A bildgaard), R euss p. 155, PI. 6, 
Fig. 11
1963 Escharoides coccineus (A bildgaard), M alecki p. 122 
1968 Escharoides coccineus (A bildgaard), C heetham p. 61, 
PI. 16, Fig. 4
1974 Escharoides coccineus (A bildgaard), D avid & Pouyet 

p. 179
1977 Escharoides coccinea (A bildgaard, 1806), VAvra p. 
132

v. 1988 Escharoides coccineus (A bildgaard), B raga & B arbin 

p. 524, PI. 8, Fig. 5
v. 2001a Escharoides coccinea (A bildgaard), ZAgorsek p. 52, 

PI. 17, Fig. 5, 6

Diagnosis: The zooecia are oval to triangular. The frontal 
wall is nonporous, granulated and with ribs. The ribs start 
on the middle of the frontal wall and end between adjacent 
marginal areolar pores. The marginal areolar pores are in­
termediate in size, there are about 12-18 pores around each 
zooecium. The aperture is oval and has small denticles. The 
apertural spines are mostly located on the distal margin of
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the aperture. The peristome is very short or absent. The 
avicularia are oval and have a long, narrow palate. Two 
avicularia with pivotal bar are arranged laterally from 
the aperture and sometimes a additional, third, adnate 
avicularium lies on the proximal margin of the aperture. 
The avicularia, which are situated near the aperture, may 
be located on the top of a small chamber. The chamber is 
bordered by 5-8 marginal areolar pores, which are smaller 
than the zooecial marginal areolar pores. The ovicell is 
prominent, globular and has small marginal areolar pores. 
The ectoecium is granular or smooth and perforated by 
very small pores.
Remarks: Escharoides coccinea (A bildgaard, 1806) dif­
fers from similar species in having a granular frontal wall 
and very prominent marginal areolar pores with ribs. The 
ovicell has a smooth and slightly porous frontal wall. 
Described material has less prominent chambers carrying 
avicularia than described by Cheetham (1968). Probably the 
development of these chambers can be caused by ecological 
needs. Some of the zooecia developed only one avicularium 
however most of them have paired avicularia, equal in size. 
Roemer (1863) described Eschariporaporosa, which how­
ever exhibits all the important features like Escharoides 
coccinea (A bildgaard, 1806). Because I do not have this 
material in my hands, I cannot revise this species. 
Occurrence: Reingruberhohe (samples RH 1, RH 3 and 
RH 31).
Distribution in time and space:
Lutetian - France (B uge, 1957)
Priabonian - Italy (R euss, 1869a), Italy (B raga & B arbin, 

1988), Poland (M alecki, 1963), Romania (G hiurca, 
1987), Slovakia (Zagorsek & K azmer, 2000), Hun­
gary (Z agorsek, 2001a), Austria (Z agorsek, 2001b) 

Oligocene - Italy, USA (V avra, 1977)
Rupelian - Germany (Reuss, 1866)
Chattian - Germany (R oemer, 1863)?, Germany (R euss, 

1864b)
Tortonian - Austria & Hungary (R euss, 1874, D avid & 

P ouyet, 1974), France (B uge, 1957), Italy, Czech 
(V avra, 1977)

Quaternary & Recent - Mediterranean (M alecki, 1963), 
North Atlantic (VAvra, 1977)

E scharoides mam illata  (W ood , 1844)
pi. 21, fig. 4

1989 Escharoides mamillata (W ood), B ishop & H ayward p. 
26, Fig. 103-106

Diagnosis: The zooecia are oval to triangular with a non- 
porous, granular frontal wall. The granules on the frontal 
wall sometimes are forming ribs. The ribs run from the 
middle of the frontal wall to the zooecial margin. The 
marginal areolar pores are small, there are about 12-30  
circular pores around each zooecium. The aperture has a 
well-developed, but narrow, lyrula and small denticles.

The apertural spines are rare, small and situated on the 
distal margin of the aperture. The peristome is short with 
a well-developed lateral and proximal margin. The avicu­
laria are situated in two different places: the pair of the 
oral avicularia is arranged very close to the aperture, on the 
peristome; the adventitious avicularia are located between 
the zooecia. The oral avicularia have a long and narrow 
palate and do not develop a pivotal bar. The adventitious 
avicularia are large and are sometimes situated on a short 
peduncle. The adventitious avicularia have a pivotal bar. 
The ovicell is globular, immersed in the distal zooecium 
and has small marginal areolar pores. The frontal wall of 
the ovicell is nonporous and slightly granular.
Remarks: Described specimens differ from those depicted 
by B ishop & H ayward (1989) in having larger and more 
abundant adventitious avicularia and having smaller oral 
avicularia. Other features, especially the development of 
ovicells is identical with B ishop & H ayward’s specimens. 
Escharoides mamillata (W ood) differs from other species 
of Escharoides in having deeply immersed ovicells, oral 
avicularia arranged on the peristome and often adventi­
tious avicularia.
Occurrence: Reingruberhohe (sample RH 2).
Distribution in time and space:
Pliocene - United Kingdom (B ishop & H ayward, 1989) 
Quaternary & Recent Atlantic (H ayward & R yland, 

1979)

Genus Hemicyclicopora  N orm an , 1909

The colony is encrusting. The zooecia are drop-like with 
a smooth nonporous frontal wall. The marginal pores are 
very small. The aperture has a shallow sinus and typi­
cally oral spines. A peristome is developed. Avicularia are 
absent. The ovicell is hyperstomial and characteristically 
recumbent on the distal neighbour zooecium. The frontal 
wall of the ovicell is nonporous.
Remarks: This genus seems to be closely related with 
Perigastrella C anu & B assler, 1917. Although C anu 
& B assler (1917) do not discuss similarities between 
these two genera, it seems that the main difference is the 
position of ovicells and the presence of marginal pores. 
Perigastrella has prominent marginal pores and outstand­
ing globular ovicells.

Hemicyclicopora parajuncta Canu & B assler, 1917
pi. 22, figs. 1, 2

1917 Hemicyclicopora parajuncta sp.n., C anu & B assler p. 
69, PI. 6, Fig. 6
1920 Hemicyclicopora parajuncta C anu & B assler, C anu 

& B assler p. 586 , PI. 74 , Fig. 2, 3

Diagnosis: The zooecia are drop-like and narrow with a 
smooth, nonporous, convex frontal wall. The marginal pores 
are very small and rare. The aperture is semicircular with
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oral spines on the top of a short peristome. The peristome 
is slightly depressed at the proximal part of the aperture 
and therefore the general view of the frontal wall is very 
similar to umbonuloid. The ovicell is globular, very small 
and deeply immersed in the distally adjacent zooecium. 
Remarks: The described species differs in having a peri­
stome and a small, immersed ovicell from Perigastrella 
granulata Zagorsek, 1994, which is more common in 
Eocene sediments in the Alpine-Carpathians region. 
Although H. parajuncta was up to now known only from 
the American Eocene, all features described and depicted 
by C anu & B assler (1917) are identical with studied 
specimens from Reingruberhohe.
Occurrence: Reingruberhohe only Seifert’s samples. 
Distribution in time and space:
Priabonian - Carolina USA (C anu & B assler, 1920)

Family Umbonulidae Canu, 1904

Genus Umbonula H incks, 1848

The colony is encrusting or erect. The frontal wall is con­
vex, centrally imperforate with marginal areolar pores 
only. The large avicularium is situated at the top of the 
umbo. Oral avicularia may also be present. Oral spines 
are not developed. Lyrula absent. The ovicell is globular 
and has a perforated frontal wall.

Umbonula monoceros (R euss, 1848)

v.* 1848 Cellepora monoceros sp.n., R euss p. 80, PI. 9, Fig. 
24

v. 1874 Lepralia monoceros (Reuss), Reuss p. 170, PI. 3, Fig. 
9
1974 Umbonula monoceros (R euss), D avid &  Pouyet p. 145, 
PI. 12, Fig. 2
1979 Umbonula monoceros (R euss), V avra PI. 1, Fig.4 
1988 Umbonula monoceros (R euss), M oissette p. 117, PI. 
19, Fig.9

v. 1989 Umbonula monoceros (R euss), S chmid p. 32, PI. 8, Fig. 
5,6

v. 2001a Umbonula monoceros (R euss), ZAgorsek p. 54, 28, 
Fig. 7

Diagnosis: The colony is encrusting. The zooecia are drop­
like, with a convex, granular frontal wall. The marginal 
areolar pores are rare and small. The aperture is circular to 
oval without denticles. The proximal margin of the aperture 
is concave. The small circular avicularium without pivotal 
bar is arranged on the proximal margin of the aperture, on 
the top of a short umbo. Oral avicularia are absent. The 
ovicell is hyperstomial and has a porous frontal wall. 
Remarks: The specimens found at Reingruberhohe are 
almost identical with the Hungarian material, only the 
avicularium is a little larger; an ovicell has not been 
found. The specimens figured by Reuss (1848) have very

long umbo with a large avicularium, but other features are 
identical with the described specimens. The length of the 
umbo could be probably caused by preservation. Therefore 
I believe that all these specimens are conspecific. Among 
the syntypes deposited in the Museum of Natural History 
in Vienna, there are some specimens with a shorter umbo, 
and some with a longer one. However the other features 
(especially the slightly granular frontal wall) are identical 
with the studied material.
Occurrence: Reingruberhohe (samples RH 1 and RH 3). 
Distribution in time and space:
Priabonian - Hungary (Z agorsek, 2001a)
Tortonian Austria & Hungary (R euss, 1848, D avid 

& Pouyet, 1974), Argentina, Italy, Czech (V avra, 
1977)

Messinian - Algeria (M oissette, 1988)

Umbonula macrocheila (R euss, 1848) 
pi. 23, fig. 5

v.* 1848 Eschara macrocheila sp.n., R euss p. 65, Pi. 8, Fig. 14 
v. 1989 Umbonula macrocheila (R euss), S chmid p. 31, PI. 8, 

Fig. 1-4 (cum. syn).

Diagnosis: The colony is encrusting or erect. The zo­
oecia are oval and have a convex, smooth frontal wall, 
sometimes with ribs extending from marginal areolar 
pores to the top of the umbo. The marginal areolar pores 
are of medium size, there are about 10-15 pores around 
each zooecium. The aperture is large, oval and carrying 
small, paired oral avicularia, which are tapering distally. 
The proximal margin of the aperture is concave. A small 
adventitious circular avicularium, without pivotal bar, is 
situated on the proximal margin of the aperture, on the top 
of the umbo. The ovicell is unknown.
Remarks: The specimens found at Reingruberhohe are 
almost identical with those described by S chmid (1989) 
as “endlicheri type”, although Eschara macrocheila Re­
uss, 1848 has more flat colonies, and slightly prominent 
ribs on the frontal wall. Schmid (1989) made a revision of 
all the original Reuss material and considered Cellepora 
Endlicheri Reuss, 1848 and Cellepora scarabeus R euss, 
1848 as junior synonyms of Umbonula macrocheila (Re­
uss). The original Reuss material determined as Eschara 
macrocheila has very rarely large adventitious avicularia. 
The size of this avicularium is approximately the size of 
the autozooecia, however only one such avicularium has 
been observed.
Other specimens are almost identical with those described 
as C. endlicheri R euss, 1848. Therefore I agree with 
Schmid’s (1989) opinion, and consider Cellepora Endli­
cheri Reuss, 1848 and Cellepora scarabeus Reuss, 1848 as 
junior synonyms of Umbonula macrocheila (R euss). 
Occurrence: Reingruberhohe in the entire section (samples 
RH 1, RH 7, RH 9, RH 10+11, RH 12, RH 31, RH 33 and 
Seifert’s samples).
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Distribution in time and space:
Priabonian - Romania (G hiurca, 1987)
Tortonian - Austria & Hungary (R euss, 1848), Czech, 

Portugal (V avra, 1977)

Family Metrarabdotosidae V igneaux, 1949

Genus Metrarabdotos C anu , 1914

The colony is erect and bilamellar. The zooecia are char­
acteristically very elongated. The aperture has a rounded 
sinus and denticles. The frontal wall is smooth with mar­
ginal areolar pores only. Oral spines are not developed. 
The avicularia are oral, typically paired, but may be absent. 
The mature zooecium develops a very large, characteristic 
ovicell. Avicularia are usually present, but rarely absent 
on the mature zooecium. The ovicell has a frontal wall 
formed by costules and has marginal pores.

Metrarabdotos maleckii C heetha m , 1968 
pi. 23, fig. 1

v. 1963 Trigonopora moniliferum (E dwards), M alecki p. 130, 
PI. 14, Fig. 1
1968 Metrarabdotos maleckii sp.n., C heetham p. 104, PI. 14, 
Fig. 1-5
1974 Metrarabdotos maleckii C heetham, D avid & Pouyet

are identical with Cheetham’s (1968) description. Metra­
rabdotos maleckii Cheetham is one of the very common 
species within Eocene sediments in Alpine-Carpathians re­
gion. Presence of a narrower proximal part of zooecia, the 
shallow sinus and the presence of oral avicularia allow me 
to list described specimens in this species. Although Trigo­
nopora moniliferum (Edwards) as described by Malecki 
(1963) did not develop ovicells either, all other features 
are identical with Metrarabdotos maleckii Cheetham and 
it is therefore listed under the synonyms. Metrarabdotos 
maleckii as described by Schmid (1989) has developed 
very large marginal areolar pores and the lateral walls are 
slightly elevated. Because these features are unusual for 
the species, and these specimens did not develop ovicells 
their correct determination remains uncertain. 
Occurrence: Reingruberhohe (samples RH 10+11, RH 12 
and RH 31).
Distribution in time and space:
Priabonian - Poland (Malecki, 1963), Romania (Ghiurca, 

1987), Italy (Braga, 1991), Slovakia (Zagorsek & 
Kazmer, 2000), Hungary (ZAgorsek, 2001a), Austria 
(Zagorsek, 2001b)

Oligocene- Italy (Vavra, 1977)
Tortonian - Austria & Hungary (David & Pouyet, 1974), 

Poland, Czech (Cheetham, 1968), Romania (Vavra, 
1977)

p. 208, PI. 8, Fig. 5 (cum syn.)
1977 Metrarabdotos maleckii C heetham, V avra p. 153 (cum. 
syn.)

v.? 1989 Metrarabdotos maleckii C heetham, Schmid p. 35, PI. 
9, Fig. 7

Diagnosis: The colony is large, bilamellar, with 7 to 10
zooecial rows on each side. The zooecia are elongated
with a large aperture. The frontal wall is slightly convex
and smooth. The proximal part of the frontal wall is much
narrower than the distal part.

^ 6 0 0
The aperture is circular to 
laterally elongated, oval. The 
marginal areolar pores are 
usually big, there are about 
16 22 pores around each
zooecium. The oral avicularia 
are usually developed, but in 
few colonies, many zooecia 
lack avicularia. The ovicell 
is large, endozooecial with 
ribs on its frontal wall.
Remarks: Although the des­
cribed material has no ovicells, 
other morphological features

Figure 15: Chart of important
measurements of Chlidoniopsis
vavrai sp.n. (values in pm).

Superfamily Chlidoniopsoidea Harmer, 1957 
Family Chlidoniopdidae Harmer, 1957

Genus Chlidoniopsis H arm er , 1957

The colony is uniserial and articulated and unizooidal. In 
lateral view the zooecia are drop like, proximally ending 
in a stolon. The frontal wall is nonporous and has marginal 
areolar pores. The dorsal wall is also nonporous and has 
marginal areolar pores. The lateral connection of the frontal
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and the dorsal walls forms a ridge bordered from both sides 
by areolar pores. This area (the ridge separates two parallel 
series of areolar pores) is called lateral ornamentation. The 
aperture is terminal, with a wide sinus on the proximal 
margin. Ovicell and avicularia are unknown.

Chlidoniopsis vindobonensis (Reuss, 1848) 
pi. 22, fig. 3

v.* 1848 Crisidia vindobonensis sp.n., Reuss p. 54, PI. 7, Fig. 
25

v. 1869a Unicrisia tenerrima sp.n., R euss p. 279, PI. 34, Fig. 
7
1891 ? Catenaria tenerrima (R euss), W aters p. 5, PI. 1, Fig. 
11

a long peristome.
Remarks: The described specimens are identical with 
syntypes of Crisidia vindobonensis Reuss, 1848 as well 
as with the syntypes of Unicrisia tenerrima Reuss, 1869a 
deposited in the Museum of Natural History in Vienna. 
Occurrence: Reingruberhohe (samples RH 1, RH 2, RH 
3, RH 6, RH 8, RH 9, RH 10+11, RH 13 and Seifert’s 
samples).
Distribution in time and space:
Priabonian Vicentin (Reuss, 1869a), Italy (Waters, 

1891), Poland (Malecki, 1963), Italy (Braga & 
Barbin, 1988), Slovakia (Zagorsek, 1997), Hungary 
(Zagorsek, 2001a)

Rupelian - Italy (Braga & Barbin, 1988)?
Miocene - Austria (V A v r a , 1994)

1963 Catenicella tenerrima (R euss), B raga p. 40, PI. 4, Fig.
2 Chlidoniopsis vavrai sp.n.

v. 1963 Scruparia tenerrima (Reuss), M alecki p. 95, Fig. 43, pi. 22, figs. 4—7
PI. 9, Fig. 1
1977 Chlidoniopsis vindobonensis (R euss), VAvra p. 97 
1980 Chlidoniopsis vindobonensis (R euss), B raga p. 49, Fig. 
40,41

v. 1988 Chlidoniopsis tenerrima (R euss), B raga & B arbin p. 
519, PI. 6, Fig. 5, 8 (cum syn.)

v. 1994 Chlidoniopsis vindobonensis (Reuss, 1848), VAvra p. 
193, Fig. 1 ,2

v. 1997 Chlidoniopsis vindobonensis (R euss, 1848), ZAgorsek 

p. 405, PI. 1, Fig. 2-3

Diagnosis: Zooecia drop-like, very long, from later view 
narrow. The stolon is enormously elongated. It is as long 
as the rest of the zooecium, sometimes even longer. The 
dorsal wall is flat, with a large pore for attachment of the 
stolon of the distal neighbouring zooecium. The marginal 
areolar pores are small, the lateral ornamentation is de­
veloped also in the stolon. The aperture is small and has

Diagnosis: The zooecia are oval, wide and have a short 
stolon. The dorsal wall is typically strongly convex, which 
forms the hump visible from the lateral view. The mar­
ginal areolar pores are large, the lateral ornamentation is 
developed only on the zooecium. The aperture is large and 
has a short peristome.
Holotype: The specimen (1345) depicted in pi. 22, fig. 4, 
from the locality Reingruberhohe, deposited in the Institute 
of Palaeontology, University of Vienna, Austria. 
Paratypes: 11 specimens from the locality Reingruberhohe, 
deposited in the Institute of Palaeontology, University of 
Vienna, Austria.
Derivatio nominis: In honour of Prof. Vavra, specialist in 
Tertiary Bryozoa.
Locus typicus: Reingruberhohe (sample RH 4).
Stratum typicum: Eocene - Priabonian.
Dimensions:
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length of zooecial aperture: 
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width of zooecial aperture: 
x =  149
width of lateral pore area: 93 

167; x =  137
length of lateral pores: x = 
21
width of lateral pores: x = 17 
length of hump: x = 291 
width of hump: x = 102 
area of hump: 15253 -21066;

Figure 15: Chart of important 
measurements of Chlidoniopsis 
vavrai sp.n. (values in pm).
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x =  19183
length of stolon: x = 187 
width of stolon: x = 140 
diameter of central pore: 45 x 51 
area of central pore: 1420
Description: The colony is uniserial, articulated and 
unizooidal. The intemodes consist of one zooecium only. 
No joint zooecia have been found. The zooecia are drop 
like, wide and proximally tapering to the short stolon. The 
frontal wall is flat, slightly convex and has large marginal 
areolar pores. There are about 8 to 10 areolar pores on 
each side of the zooecium. The dorsal wall is extremely 
convex and has about 5 marginal areolar pores on each 
side. From the lateral view, the marginal areolar pores form 
a well-developed lateral ornamentation consisting of two 
rows of pores (8-10 frontal pores and 5 dorsal pores). The 
most distal pore belonging to the dorsal wall is usually 
slightly larger than the rest of the pores. The convexity of 
the dorsal wall forms a prominent hump, which is visible 
form the lateral view. The dorsal wall has distally situated 
a large pore, where the neighbour zooecium has been at­
tached during the life of the colony. No remains of the 
distal stolon are visible. The aperture is large, circular, the 
wide sinus is poorly visible.
Remark: The most similar species is Chlidoniopsis vin- 
dobonensis (Reuss, 1848) in respect to its general view. It 
differs however mainly in having a flat dorsal wall, small 
areolar pores and a long peristome. Chlidoniopsis vindo- 
bonensis (Reuss, 1848) has usual preserved the remains of 
the distal stolon and its lateral ornamentation is developed 
also on the stolon.
Occurrence: Reingruberhohe (samples RH 1, RH 4 and 
RH 31).

Infraorder Lepraliomorpha G ordon, 1989
Superfamily Smittinoidea Levinsen, 1909 

Family Smittinidae Levinsen, 1909

Genus Smittina N o r m a n , 1903

The colony is typically erect or encrusting. The zooecia 
have a strongly porous frontal wall. The aperture has a 
lyrula and condyles and usually also a peristome. Oral 
spines may be present. The avicularia are suboral, median 
and characteristically enclosed by the peristome. Adventi­
tious avicularia may rarely also be present. The ovicell is 
hyperstomial with frontal pores.

Smittina cervicornis (P allas, 1766)

? 1920 Porella cervicornis (P allas), C anu & B assler p. 4 83 ,

Fig. 136 a-q
v. 1963 Porella abdita Canu &  B assler, M alecki p. 123, PL 13, 

Fig. 1
1974 Porella cervicornis (Pallas), D ebourle p. 189, PI. 21, 
Fig. 1

1974 Porella cervicornis (Pallas), D avid & Pouyet p. 194 
(cum. syn.)
1977 Porella cervicornis (P allas), V avra p. 139 (cum. 
syn.)
1988 Porella cervicornis (P allas), M oissette p. 160, PI. 26, 
Fig. 6

non 1989 Porella cervicornis (Pallas), Schmid p. 35, PI. 10, Fig. 
1-3
1992 Smittina cervicornis (Pallas), R eguant & M aluquer 

p. 146, PI. 1, Fig. 7
v. 200\a Smittina cervicornis (P a l l a s ), Z agorsek p. 55, PI. 18, 

Fig. 7, 9, 10

Diagnosis: The colony is erect, multilamellar with 6 to 7 
zooecial rows. The cross-section of the colony is oval to 
circular. The zooecia are elongated to oval with thin lat­
eral walls. The frontal wall is strongly porous with large 
circular pores. The aperture is oval, large and has well 
developed small condyles and a lyrula. The peristome is 
wide and smooth usually slightly prominent, sometimes 
even immersed. The avicularium is very small situated 
on the middle of the proximal margin of the aperture, 
sometimes inside the aperture. The ovicell is prominent 
and has a strongly porous frontal wall.
Remarks: C anu & B assler (1920) described Porella 
cervicornis (Pallas) with ovicells, which have a strongly 
porous frontal wall. However D avid & Pouyet (1974) 
argued that Smittina cervicornis (P allas, 1766) lacks 
ovicells. They do not mention C anu & B assler’s paper. 
Neither M oissette (1988), nor R eguant & M aluquer 
(1992) described any ovicells. Also in the studied mate­
rial there are no ovicells.
However, Smittina should have ovicells punctured by nu­
merous pores, so probably Smittina cervicornis (Pallas, 
1766) lack ovicells, or developed them only very rarely. 
Porella cervicornis (P allas) as described by S chmid 
(1989) has a frontal wall reduced to the threads between 
the large and irregular pores. Also the size and position 
of the aperture is very unusual compared with the others 
specimens described as Porella cervicornis (P allas). 
Therefore I believe that these specimens represent a new 
species. The avicularia in the described specimens are usu­
ally very small, and even sometimes missing, probably due 
to preservation. M alecki (1963) described Porella abdita 
Canu & B assler, which, due to my recently made study, 
belongs to Smittina cervicornis.
Occurrence: Haselbach and Reingruberhohe (samples RH 
2, RH 7, RH 12, RH 13 and S eifert’s samples). 
Distribution in time and space:
Priabonian - Poland (M alecki, 1963), Romania (G hiurca, 

1987), Slovakia (Z agorsek & K azmer, 2000), Hun­
gary (Zagorsek, 2001a), Austria (Zagorsek, 2001b) 

Oligocene - Italy (V avra, 1977)
Thanetian - France (D ebourle, 1974)
Tortonian - Austria & Hungary (D avid & Pouyet, 1974), 

Spain (R eguant & M aluquer, 1992), France (B uge,
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1957), Italy, Germany, Poland, Portugal, Romania, 
Czech (V ävra, 1977)

Pliocene - Belgium, Italy, Holland, Portugal, (V ävra, 
1977)

Messinian - Algeria (M oissette, 1988)
Quaternary & Recent - Mediterranean (Canu & B assler, 

1920), North Atlantic (V ävra, 1977)

Genus Plagiosmittia  C anu & B assler , 1917

The colony is erect, branching, bilamellar or multilamellar. 
The frontal wall is strongly perforated. The avicularium is 
situated inside a short peristome. Condyles are developed. 
The ovicell is immersed and has a porous frontal wall.

Plagiosm ittia denticulifera  C anu & B assler, 1920  
pi. 24, fig. 1

1920 Porella denticulifera sp.n., C anu & B assler p. 485, pi. 
63, Fig. 1-5

Diagnosis: The colony is multilamellar with an almost 
circular transverse section. The zooecia are arranged in 
longitudinal rows, the number of the rows varies from 
6 to 8. The zooecia are rhomboidal. The frontal wall is 
strongly perforated by large circular pores. The aperture 
is oval, large with small condyles and perhaps a lyrula. 
The peristome is wide, smooth and usually slightly 
prominent sometimes even immersed. The avicularium 
is large located in the middle of the proximal margin of 
the peristome. The ovicell is deeply immersed, its frontal 
wall is strongly porous by small pores.
Remarks: Canu & B assler (1920) attributed this species to 
Porella, however Porella has only marginal areolar pores 
(Gordon, 1984). Although this species is up to now known 
only from Mississippi (USA), all presented features are 
identical with Reingruberhöhe specimens. Therefore I 
believe that it is the same species.
Occurrence: Reingruberhöhe (sample RH 31). 
Distribution in time and space:
Lutetian - Alabama (C anu & B assler, 1920)
Priabonian - Mississippi (C anu & B assler, 1920)

Genus Smittoidea  O sburn , 1952 (=Cumulipora 
M ünster , 1835)

The colony is encrusting, sometimes forming very large 
multilaminar colonies. The colony may be also rarely erect, 
multilamellar. The zooecial frontal wall is nonporous and 
has developed marginal areolar pores. The lateral wall is 
slightly elevated. The aperture has a lyrula and condyles, 
but no peristome. The avicularia are adventitious. They are 
arranged in the middle of the frontal wall, proximally from 
the aperture. The ovicell is hyperstomial and the frontal 
wall is evenly perforated.
Remarks: M ünster (1835) erected the new genus Cumuli-

pora without any description, he only mentioned it on his 
Table I (on page 434). Because M ünster (1835) did not 
erect any species for his new genus, Cumulipora could be 
recognised as “nomen nudum”. Cumulipora has most of the 
features of Smittoidea O sburn, 1952. It has a very similar 
size and position of the avicularian chamber on the frontal 
wall, Cumulipora has condyles and a lyrula on the aperture 
and similarly arranged marginal areolar pores. Therefore 
Smittoidea has to be used instead of Cumulipora. (for a 
detailed history of Cumulipora see Z ágorsek, 2001a).

Smittoidea excéntrica (R euss, 1864a) 
pi. 24, fig. 4

v.* 1864b Lepralia excéntrica sp.n., R euss p. 641, PI. 15, Fig. 4 
v. 1866 Lepralia excéntrica R euss, R euss p. 175, PL 8, Fig. 2 

1869a Lepralia excéntrica R euss, R euss p. 256.
1963 Umbonula excéntrica (R euss), B raga p. 225, PI. 28, 
Fig. 3

partim 1963 Hippomenella rotula C anu & B assler, M alecki p. 
120, PI. 12, Fig. 4
2001a Smittoidea excéntrica (R euss), Z ágorsek p. 58, PI. 
20, Fig. 3, 4

Diagnosis: The colony is erect with an oval cross-sec­
tion. The zooecia are oval, about three times longer than 
wide. The frontal wall is smooth and little convex. The 
marginal areolar pores are large, about 12 to 14 pores 
around each zooecium. The aperture is oval to semilunar 
with condyles and a lyrula. In the middle of the frontal 
wall, near the distal end of the aperture, there is a strongly 
convex avicularian chamber. The avicularia are circular 
and with pivot. The ovicell is small and has a smooth, 
slightly porous frontal wall.
Remarks: Ovicells have not been found among Reingru- 
berhóhe material, however all other features are identical 
with the original material of Reuss.
Some of the specimens described by M alecki (1963) 
as Hippomenella rotula Canu & B assler exhibit all the 
characteristic features of Smittoidea excéntrica (Reuss) 
and therefore belong to this species.
Occurrence: Reingruberhohe in the entire section (samples 
RH 2, RH 3, RH 7, RH 9, RH 10+11, RH 12, RH 33 and 
RH 37).
Distribution in time and space:
Priabonian - Vicentin (R euss, 1869a), Poland (M alecki, 

1963), Italy (B raga, 1963), Romania (G hiurca, 1987), 
Hungary (Z ágorsek, 2001a), Austria (Z ágorsek, 
2001b) and Slovakia

Rupelian - Germany (R euss, 1864b & 1866)

Smittoidea angulata B ronn, 1838  
pi. 24, fig. 3

1838 Cumulipora angulata v. M ünster. - B ronn p. 880, PL 
36, Fig. 71/2
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1843 Cumulipora angulata v. M ünster. - Philippi p. 68 
1852 Cumulipora angulata v. M ünster. - B ronn p. 282, PI. 
36, Fig. 71/2 a,b,c

v. 1864b Cumulipora angulata M ünster, - R euss p. 642 PL 9, 
Fig. 1

v. 1866 Cumulipora angulata M ünster. - R euss p. 179, PI. 8, 
Fig. 12

non 1920 Smittina angulata (R euss). - C anu & B assler p. 461, 
PI. 60, Fig. 1 16

? 1935 Smittina perforata sp. n. - C anu & B assler p. 37, PI.
7, Fig. 3

v. 2001a Smittoidea angulata B ronn, Z ägorsek p. 57, PI. 20, 
Fig. 1, 2

Diagnosis: The colony is multilamellar, encrusting and 
rarely very large and massive. The zooecia are hexagonal 
to oval with about 13 to 16 marginal areolar pores. Each 
zooecium is separated from the others by a narrow cal- 
cite elevation. The frontal wall is smooth, flat, or slightly 
convex and nonporous. The aperture is oval and has de­
veloped a lyrula and condyles. Near the proximal end of 
the aperture, there is a small avicularium situated at the top 
of a short avicularian chamber. The avicularium is circular 
and has no pivot. The ovicell is unknown.
Remarks: The specimens found at Reingruberhöhe are 
preserved as small fragments, however all morphologi­
cal features are identical with the Reuss material as well 
as with the description by B ronn (1838). A detailed discus­
sion about the CumuliporalSmittoidea problem is given 
in Z ägorsek, 2001a.
Occurrence: Reingruberhöhe (sample RH 31). 
Distribution in time and space:
Priabonian - Germany (B ronn, 1838 & 1852) Australia 

(C anu & B assler, 1935)?, Hungary (Z ägorsek, 
2001a)

Rupelian - Germany (R euss, 1864b & 1866)

Smittoidea perforata C anu &  B assler , 1935 
pi. 24,fig. 5

1935 Smittina perforata sp.n., C anu & B assler p. 37, PI. 7, 
Fig. 3

Diagnosis: The colony is encrusting. The zooecia are 
oval, about two times longer than wide. The frontal wall 
is smooth and convex. The marginal areolar pores are 
small, there are about 12 to 14 pores around each zo­
oecium. The aperture is oval to semilunar with condyles 
and a very prominent lyrula. The avicularia are situated 
in the middle of the frontal wall, on the top of a small 
avicularian chamber. They are drop-like and have a pivot, 
which tapers proximally. The ovicell is large and has a 
slightly porous frontal wall.
Remarks: The distinguishing feature of this species is a 
very well developed lyrula and a slightly porous frontal 
wall of the ovicell. The specimen described by Canu &

B assler (1935) is almost identical with the found material, 
only their avicularia have no pivotal bar. This feature can 
perhaps be regarded as within species variation. 
Occurrence: Reingruberhohe (sample RH 31). 
Distribution in time and space:
Priabonian - Australia (C anu & B assler, 1935)

Smittoidea sp.

Diagnosis: The colony is encrusting. The zooecia are oval 
to rhomboidal. The frontal wall is smooth and convex. 
The marginal areolar pores are large, there are about 9 to 
11 pores around each zooecium. The aperture is oval to 
circular. The avicularia are drop-like and are situated in 
the middle of the frontal wall. The pivot bar is tapering 
proximally. The ovicell is large with a probably porous 
frontal wall.
Remarks: I have found only one specimen, which has 
preserved only a remnant of one ovicell. It differs from 
known species in having very large marginal areolar pores 
and a small avicularium.
Occurrence: Reingruberhohe (sample RH 31).

Genus Zuzanella  Z agorsek , 2001b

Diagnosis: The colony is erect and flat. The zooecia are 
elongated oval with well-developed marginal areolar pores 
and a smooth frontal wall. The aperture is oval. The avicu­
laria are oral and immersed into the proximal margin of the 
aperture. The ovicell is probably hyperstomial, but deeply 
immersed and has a strongly porous frontal wall.

Zuzanella kovaci Z agorsek, 2001b  
pi. 24, fig. 2

v.* 2001b Z u za n e lla  k o v a c i  sp.n., ZAgorsek p. 541, PI. 14, Fig. 3

Diagnosis: The colony is encrusting, the zooecia are ar­
ranged in irregular longitudinal rows. The zooecia are 
short, oval with a usually reduced smooth, nonporous, 
flat and rarely little convex frontal wall. Marginal areolar 
pores are well developed, very large, and unequal in size 
about 5 to 9 around each zooecium. The aperture is circular 
to oval with a straight, or little concave proximal margin 
and without sinus.
The avicularia are oral, oval to drop like with a pivotal 
bar and deeply immersed into the proximal margin of 
aperture. The avicularia can deform the proximal margin 
of the aperture.
The ovicell is probably hyperstomial, or recumbent, 
deeply immersed into the space between the mature 
zooecium and the distal zooecium. However, it rarely 
deformed the shape of distal zooecia. The frontal wall of 
the ovicell is little convex, strongly porous and strongly 
perforated by small circular pores, more or less equal in 
size and shape.
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Comparison: The most similar species is Zuzanella to- 
mashi ZAgorsek, 2001b in general shape, development 
of avicularia and ovicells. Zuzanella kovaci Z agorsek, 
2001b differs mainly in having short zooecia with a re­
duced frontal wall, and encrusting colonies.
Occurrence: Reingruberhohe (sample RH 31). 
Distribution in time and space:
Priabonian - Austria (Z agorsek, 2001b)

Genus Houzeauina  P ergens, 1889

The colony is erect, with a flat cross section. The zooe­
cia are typically elongate, with a nonporous frontal wall 
rounded by the marginal areolar pores. The aperture has 
a small sinus. The avicularium is situated in the middle of 
the frontal wall, near the aperture and has a pivotal bar. The 
ovicell is hyperstomial with a smooth frontal wall.

Houzeauina parallela (R euss, 1869a)

v.* 1869a Eschara parallela sp.n., R euss p. 272, PI. 33, Fig. 2 
1891 Micropora parallela (R euss), W aters p. 14, PI. 2, Fig. 
8

1991 Houzeauina parallela (R euss), B raga Tab. 1 
v. 2001a Houzeauina parallela (R euss), ZAgorsek p. 59, PI. 19, 

Fig. 5

Diagnosis: The colony is erect, flat, and large with a nar­
row cross section. The zooecia are elongated and have a 
flat, smooth frontal wall. The frontal wall is rounded by 
about 12-15 large marginal areolar pores. The aperture is 
circular to semilunar, with a small sinus. A small triangular 
avicularium directed downwards (proximally) is situated 
on each zooecium near the proximal margin of the aperture. 
A short pivot is developed in the avicularium. The ovicell 
is globular and has a smooth frontal wall.
Remarks: At Reingruberhohe only two badly preserved 
specimens have been found. Because the characteristic 
features are present (long zooecia with marginal areolar 
pores and small avicularium situated in the mid-line of 
the frontal wall), I believe that these specimens belong to 
the described species.
Occurrence: Reingruberhohe (samples RH 1 and RH
10+ 11).
Distribution in time and space:
Priabonian Vicentin (R euss, 1869a), Italy (W aters, 

1891), Slovakia (Z agorsek & K azmer, 2000), Hun­
gary (ZAgorsek, 2001a)

Genus Prenantia G autier , 1962

The colony is encrusting or erect. The zooecia have a 
porous frontal wall. The aperture has a pseudosinus, a 
small lyrula and condyles. Oral spines are not known. The 
avicularium is characteristically absent but is suboral when 
present. The ovicell is recumbent to immersed.

Prenantia phymatopora (R euss, 1869a) 
pi. 23, fig. 2

v.* 1869b Eschara phymatopora sp.n., R euss p. 2 72 , PI. 33, Fig. 
1

v. 1869b Vmcularia impressa sp.n., Reuss p. 276, PI. 34, Fig. 
2
1963 Schizoporella phimatopora (R euss), B raga p. 33, PI. 
4, Fig. 3
1991 Schizoporella phymatopora (R euss), B raga Tab. 1 

v. 2001a Prenantia phymatopora (R euss), Z agorsek p. 59, PI. 
23, Fig. 3-5

Diagnosis: The colony is erect, multilamellar, usually with 
a circular cross section, but sometimes with oval to flat 
cross-section. The zooecia are arranged in 6 to 10 rows 
one to each other. The zooecia are elongated hexagonal to 
oval, with a strongly porous frontal wall. The lateral walls 
are slightly prominent, elevated, or indistinct. The aperture 
is oval, with a small pseudosinus. The condyles are well 
developed, but the lyrula is not observable. Neither oral 
spines nor peristome are known. The avicularia are very 
small, suboral, oval to circular with a pivot and present 
in rare cases. The ovicell is deeply immersed and has a 
porous frontal wall.
Remarks: There are no ovicells in the studied material. 
Nevertheless, due to the presence of all other features, 
the Reingruberhohe specimens belong to this species. 
Although no lyrula is developed in Prenantia phymat­
opora (R euss), I believe that due to the presence of other 
features (mainly the deeply immersed ovicells, absence of 
oral spines and presence of condyles) this species belongs 
to Prenantia G autier, 1962.
Occurrence: Reingruberhohe (samples RH 12, RH 13, 
RH 33 and RH 37).
Distribution in time and space:
Priabonian Italy (B raga, 1963), Romania (G hiurca, 

1987), Slovakia (Z agorsek & K azmer, 2000), Hun­
gary (ZAgorsek, 2001a), Austria (ZAgorsek, 2001b) 

Rupelian - France - Gaas (R euss, 1869b)

Family Bitectiporidae M acG illivray, 1895

Genus Hippomonavella  C a n u  &  B assler , 1934

The colony is typically encrusting but may also be erect. 
The frontal wall is nonporous with developed marginal 
areolar pores. The aperture has usually a concave proximal 
margin and lateral condyles. A lyrula is however not devel­
oped. Peristome and oral spines are lacking. The avicularia 
are characteristically oral or suboral, adventitious, usually 
situated in the central line of the frontal wall, sometimes 
missing. The ovicell is hyperstomial and has a perforated 
frontal wall.
Remarks: G ordon (1984) argued that Hippomonavella 
has rarely a small suboral avicularium. On the other
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hand, H ayward (1995) described Hippomonavella with 
a large avicularia placed on the frontal wall, same as in 
Hippomonavella exarata (R euss, 1848). G ordon (1984) 
and H ayward (1995) also described ovicells with porous 
frontal wall, the same as illustrated and described by W a­
ters (1891) in Hippomonavella bisulca (R euss, 1869a). 
Although H ayward (1995) mentioned that this genus is 
known only from recent seas in the southern hemisphere, I 
believe that the following species belongs to this genus.

Hippomonavella bisulca (Reuss, 1869a) 
pi. 25, fig. 1

v.* 1869a Eschara bisulca sp.n., R euss p. 270 , PI. 32, Fig. 10 

v. 18 6 9 a Eschara microdonta nov. sp., R euss p. 2 7 1 , PI. 32, Fig. 
13

1891 Lepralia bisulca (R euss), W aters p. 18, PI. 2, Fig. 16- 
18, PI. 3, Fig.l
1963 Schizoporella bisulca (R euss), B raga p. 33
1988 Schizoporella bisulca (R euss), B raga & B arbin p. 523,

PI. 8, Fig. 6
2001b Hippomonavella bisulca (R euss), Z agorsek p. 545, 
PI. 12, Fig. 3

Diagnosis: The colony is erect, multilamellar and bifur­
cated, with circular or oval cross-section. The zooecia are 
arranged in 4 to 8 longitudinal zooecial rows on one side 
of the colony. The zooecia are elongated sometimes drop­
like, with a flat, nonporous frontal wall bordered by 10 to 
18 big marginal areolar pores. The lateral walls are little 
elevated above the frontal wall, or indistinct. The elevated 
lateral walls are typically developed on the distal margin 
of the zooecium, near the aperture. This elevation forms 
a prominent protuberance. The aperture is oval to circular 
with prominent condyles, but without peristome and lyrula. 
The proximal margin of the aperture is slightly concave. 
The avicularia are rare, small or circular without a pivotal 
bar, situated on the frontal wall below the aperture. The 
avicularian palate is tipped laterally. The ovicell is globular 
with a porous frontal wall.
Remarks: The syntypes of Eschara microdonta Reuss, 
1869a have smaller marginal areolar pores, but other fea­
tures are identical with the described species. Therefore I 
believe that Eschara microdonta R euss, 1869a is a junior 
synonym of Hippomonavella bisulca (R euss, 1869a). The 
studied material is almost identical with the syntypes de­
posited in the Museum of Natural History in Vienna. The 
syntypes have somewhat larger marginal areolar pores and 
have no avicularia and no ovicells. The specific elevations 
situated laterally from the aperture are however present in 
all studied material.
B raga (1963) as well as B raga & B arbin (1988) listed 
this species in Schizoporella, but this genus has to have a 
perforated frontal wall and a suboral avicularia (G ordon, 
1984). Due to the presence of large marginal areolar pores, 
perforated ovicells and a small avicularium on the frontal

wall this species is listed under Hippomonavella Canu & 
B assler, 1934.
Occurrence: Reingruberhohe only S eifert’s samples. 
Distribution in time and space:
Priabonian Vicentin (R euss, 1869a), Italy (W aters, 

1891, B raga & B arbin, 1988), Slovakia (Zagorsek 
& KAzmer, 2000), Romania (G hiurca, 1987), Austria 
(ZAgorsek, 2001b)

Hippomonavella exarata (Reuss, 1848) 
pi. 25, figs. 2, 3

v.* 1848 Cellaria exarata sp.n., R euss p. 61, PI. 7, Fig. 32 
1891 Smittina exarata (R euss), W aters p. 22, PI. 3, Fig. 6 
1991 Hippoporina exarata (R euss), B raga Tab. 1 
2001a Hippomonavella exarata (R euss, 1848), Z agorsek p. 
60, PI. 21, Fig. 5 ,6

Diagnosis: The colony is flat, erect with a narrow cross 
section and 7-8 zooecia in parallel rows on one side of 
the colony. The zooecia are elongated and have about 15 
to 25 large marginal areolar pores and elevated lateral 
walls. The frontal wall is slightly convex and nonporous. 
The aperture is circular with a concave proximal margin 
and condyles.
A large, circular, suboral avicularium without pivot is 
situated on the frontal wall. The avicularium is rare, it 
occurs only in one zooecium among 5 to 10 zooecia. The 
avicularium develops sometimes a small chamber, which 
is as large as the aperture. The ovicell is unknown. 
Remarks: The described specimens have fewer marginal 
areolar pores (about 10-15) than the syntypes deposited in 
the Museum of Natural History in Vienna. The syntypes 
have around each zooecium 25 marginal areolar pores. 
Because also in Hungarian specimens marginal areolar 
pores are rarer, I think that this feature may be explained 
by variation within the species. Although ovicells are un­
known in this species, all other features allow us to list it 
in Hippomonavella.
Occurrence: Reingruberhohe in the entire section (samples 
RH 2, RH 4, RH 9, RH 12, RH 13, RH 31, RH 33 and 
S eifert’s samples).
Distribution in time and space:
Priabonian - Italy (W aters, 1891), Slovakia (ZAgorsek & 

KAzmer, 2000), Hungary (ZAgorsek, 2001a), Austria 
(ZAgorsek, 2001b)

Tortonian - Austria & Hungary (Reuss, 1848)

Hippomonavella stenosticha (Reuss, 1848) 
pi. 25, fig. 6

v.* 1848 Cellaria stenosticha sp.n., R euss p. 64, PI. 8, Fig. 10 
v. 1869a Eschara stenosticha (R euss), R euss p. 269, PI. 32, Fig. 

4
1988 Smittina sp. cf. stenosticha (R euss), B raga & B arbin 

p. 525, PI. 9, Fig. 3
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2001a Hippomonavella stenosticha (Reuss, 1848), Z ágorsek 

p. 59, PI. 21, Fig. 1,2

Diagnosis: The colony is erect, multilamellar with 6 to 8 
zooecial rows on one side. The cross-section of the colony 
is circular or oval. The zooecia are elongated with a flat 
or little convex, nonporous frontal wall and with 10 to 18 
large marginal areolar pores. The marginal areolar pores 
are often also proximal to the aperture. The lateral walls 
are little elevated above the frontal wall. The aperture is 
oval to circular with condyles and without a peristome. 
The proximal margin of the aperture is slightly concave. 
The avicularia are rarely developed, very small and situ­
ated on the frontal wall below the aperture. The palate is 
laterally tapered. The ovicell is unknown.
Remarks: The holotype deposited in the Museum of Natu­
ral History in Vienna has a little-convex frontal wall, same 
as the described specimen, but slightly different compared 
with those found in Hungary. The Reingruberhohe speci­
mens have however fewer marginal areolar pores than 
the holotype as well as Hungarian specimens. The other 
features observable in the holotype are identical with those 
in the described specimens.
Occurrence: Reingruberhohe (samples RH 1, RH 4 and 
RH 10+11).
Distribution in time and space:
Priabonian Vicentin (R euss, 1869a), Italy (W aters, 

1891), Slovakia (Zágorsek & K ázmér, 2000), Hun­
gary (Zágorsek, 2001a)

Tortonian - Austria & Hungary (Reuss, 1848), 
Quaternary & Recent - cosmopolitan (B raga & B arbin, 

1988)

Genus Schizomavella  Canu & B assler, 1917

The colony is erect or encrusting. The zooecia have a 
porous frontal wall and only rarely the central part is 
nonporous. The apertures have a sinus and usually oral 
spines. The avicularia are suboral, arranged medially on the 
frontal wall, or paired situated laterally from the aperture. 
Adventitious avicularia may also be present. The ovicell 
has characteristically a nonporous ectoecium and a porous 
endoecium or (rarely) with irregular perforation.

Schizomavella larva (Reuss, 1848)

v.* 1848 Eschara larva sp. n., Reuss p. 69, PI. 8, Fig. 29 
v. 1869a Eschara semilaevis sp. n., R euss p. 270, PI. 32, Fig. 

7-8
v. 1869a Eschara Suessi sp. n., Reuss p. 270, PI. 32, Fig. 9 

1991 Lacerna larva (R euss), B raga Tab. 1 
2001a Schizomavella larva (R euss), Z ágorsek p. 61, PI. 21, 
Fig. 3, 7

Diagnosis: The colony is erect, columnar or flat and mul­
tilamellar. The zooecia are drop-like to oval, with a frontal

wall usually extended proximally and with a nonporous 
central area. The apertures are circular to oval with a 
short sinus and small oral spines. The oral spines may be 
absent. The avicularia are paired, lateral-oral, large and 
have a pivot bar. The palate is usually acute distally. The 
hyperstomial ovicell is spheroidal and the frontal wall is 
slightly perforated.
Remarks: The described specimens from Reingruberhohe 
have no ovicells and sometimes, perhaps due to the pres­
ervation, the oral spines are not observable. Because the 
other features are identical with material deposited in the 
Museum of Natural History in Vienna, these specimens are 
determined as Schizomavella larva (R euss). Already B ra­
ga (1991) pointed out that Eschara semilaevis Reuss 1869a 
and Eschara Suessi R euss, 1869a are junior synonyms of 
Eschara larva R euss, 1848.
Occurrence: Reingruberhohe (samples RH 1, RH 10+11 
and S eifert’s samples).
Distribution in time and space:
Priabonian - Vicentin (Reuss, 1869a), Romania (G hiurca, 

1987), Italy (B raga, 1991), Hungary (Z agorsek, 
2001a),

Tortonian - Austria & Hungary (Reuss, 1848).

Superfamily Schizoporelloidea Jullien, 1883 
Family Schizoporellidae Jullien, 1883

Genus Schizoporella Hincks, 1877 (= Multiporina 
d ’Orbigny, 1852)

The colony is encrusting or erect with an encrusting base 
and usually bilamellar. The zooecia have a strongly per­
forated frontal wall and a significant sinus. Oral spines 
are missing. The avicularia are mostly suboral or oral, 
sometimes paired. The ovicell is prominent with a porous 
frontal wall and rarely with umbo or ridges.
Remarks: According to B uge (1975) M ultiporina  
d ’O rbigny, 1852 is a senior synonym of Schizoporella 
H incks, 1877. M cK inney (pers. com., 2002) also formally 
suppress Multiporina following the new ICZN rules. 
However Schizoporella is a well-established genus, and also 
the type genus for family Schizoporellidae Jullien, 1883. 
I propose therefore to list Multiporina d ’O rbigny, 1852 
among the synonyms of Schizoporella H incks, 1877.

Schizoporella cf. geminipora (Reuss, 1848) 
pi. 26, fig. 4

v.* 1848 Vaginopora geminipora sp.n., R euss p. 74, PI. 9, Fig. 3- 
4

v. 1874 Lepralia crassa sp.n., R euss p. 175, PI. 5, Fig. 5
1974 Schizoporella geminipora (Reuss), D avid & P ouyet p. 
158, PI. 8, Fig. 4
1977 Schizoporella geminipora (R euss), VAvra p. 117 

v. 1989 Schizoporella geminipora (Reuss), Schmid p. 38, PI. 11, 
Fig. 2-4.
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Diagnosis: The colony is unilamellar, erect, rarely bila- 
mellar or encrusting. The zooecia are indistinct, oval to 
drop-like, with a strongly porous frontal wall. The number 
of pores varies from about 8 to 20. The aperture is circular 
with a remarkably small sinus. The avicularium is suboral 
without pivotal bar and arranged laterally from the aper­
ture. The avicularium is not developed on each zooecium. 
Sometimes, the avicularium is situated on the frontal wall 
and has then a pivotal bar. The ovicell is small, deeply 
immersed and has a nonporous frontal wall.
Remarks: V ávra (1977) pointed out that Lepralia crassa 
Reuss, 1874 is a junior synonym of Vaginopora gemini- 
pora, Reuss 1848.
The holotype as well as other syntypes from the original 
R euss collection are from Miocene localities, and have 
unilamellar or encrusting colonies. The specimens found 
at Reingruberhohe have mostly bilamellar, but rarely also 
unilamellar colonies. Because other features are identical I 
believe that all these specimens are conspecific. Although 
the ovicells are not typical for the genus Schizoporella 
other features allow us to list this species within this 
genus.
Occurrence: Reingruberhóhe (sample RH 12). 
Distribution in time and space:
Priabonian - France (V avra, 1977)
Oligocene - Italy (V ávra, 1977)
Tortonian - Austria & Hungary (R euss, 1848, D avid & 

Pouyet, 1974), Poland, Romania, Czech, Ukrainia 
(V ávra, 1977)

Schizoporella dunkeri (R euss, 1848) 
pi. 26, figs. 1, 2

v.* 1848 Cellepora dunkeri sp.n., R euss p. 90, PI. 10, Fig. 27 
v. 1874 Lepralia ansata Johnston, R euss p. 158, PL 6, Fig. 12 
v. 1963 Hippomenella oligostigma (R euss), M alecki p. 120, PI. 

12, Fig. 9
1974 Schizoporella dunkeri (R euss, 1848), D avid & Pouyet 

p. 159, PI. 11, Fig. 6
1977 Schizoporella dunkeri (R euss, 1848), V ávra p. 116 
1988 Schizoporella dunkeri (R euss, 1848), Z abala & M alu- 

quer p. 133, fig. 307, PI. 18, Fig. B 
1992 Schizoporella dunkeri (Reuss), Pouyet & M oissette p. 
53, PI. 7, Fig. 8
1996 Schizoporella dunkeri (R euss), H addadi-H amdane p. 
81, PI. 6, Fig. 9

Diagnosis: The colony is encrusting. The zooecia are rec­
tangular to oval and have a strongly porous frontal wall. 
The aperture is oval to semicircular with a small sinus. The 
avicularia are paired, unequal in size. The larger avicu­
larium has a pivotal bar and is situated near the aperture, 
on the top of a small avicularian chamber. The palate of 
this avicularium is tapering disto-laterally and is triangular, 
sharp. The second, smaller avicularium is occasionally 
developed. It is situated on the opposite side of the aperture

and has a palate also directed disto-laterally. The ovicelled 
zooecia have sometimes both avicularia approximately 
equal in size, sometimes only the big avicularium. The 
ovicell is hyperstomial, globular to oval and large. The 
ovicell has a strongly perforated frontal wall.
Remarks: The Reingruberhohe specimens have usually 
only one large avicularium situated on the avicularian 
chamber. The syntypes have not been found within the 
Reuss collection in the Museum of Natural History in 
Vienna. D avid & P ouyet (1974) described specimens 
also with one avicularium only, however Reuss (1848) 
described and illustrated only zooecia with paired avicu­
laria, unequal in size. H addadi-H amdane (1996) described 
specimens only with one avicularium and without ovicells. 
Also the illustration shows a less convex frontal wall and 
only one large avicularium.
The Hungarian specimens have usually paired avicularia 
and a less porous frontal wall (ZAgorsek, 2001a). D avid 
& Pouyet (1974) listed Lepralia ansata Johnston, (R e­
uss 1874) as a synonym of Schizoporella dunkeri (Reuss, 
1848).
The specimens described by Reuss (1874) and stored in 
the Museum of Natural History in Vienna have usually 
only one avicularium situated in the middle of the frontal 
wall on the avicularian chamber and no ovicells. Therefore 
I believe that the number of avicularia is not a specific 
feature, and it could depend more on environmental condi­
tions than to be regarded as a species character.
I listed therefore all the described specimens in the 
same species. M alecki (1963) described Hippomenella 
oligostigma (R euss) which has however all the features 
of Schizoporella dunkeri and therefore is listed here as 
synonym too.
Occurrence: Reingruberhohe (sample RH 31). 
Distribution in time and space:
Priabonian - Poland (M alecki, 1963), Italy (ZAgorsek & 

KAzmer, 2000), Hungary (ZAgorsek, 2001a) 
Oligocene -  Germany (VAvra, 1977)
Tortonian - Austria & Hungary (Reuss, 1848, D avid & 

Pouyet, 1974), Romania, Czech, Hungary (VAvra, 
1977)

Zanclean - Algeria (H addadi-H amdane, 1996) 
Piacenzian - Italy (Pouyet & M oissette, 1992) 
Quaternary & Recent - Mediterranean (Zabala & M alu- 

quer, 1988), Atlantic (H ayward & R yland, 1979)

Family Teuchoporidae N eviani, 1895

Genus Lagenicella  Cheetham & Sandberg, 1964

The colony is erect or encrusting. The zooecial frontal wall 
is perforated. The aperture has condyles. The peristome is 
well developed and nonporous. The avicularia are paired, 
small or absent. Additional adventitious avicularia may be 
also present. The ovicell is peristomial and has a perforated 
frontal wall.
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Lagenicella helmbergensis Z agorsek, 2001b  
pi. 26, fig. 3

v.* 2001b Lagenicella helmbergensis sp.n., Z agorsek p. 546, PI. 
15, Fig. 1-3

Diagnosis: The colony is encrusting and has zooecia in 
almost regular longitudinal rows. The zooecia are oval 
to rhombic, sometimes the shape of zooecia is indistinct. 
The zooecial frontal wall is strongly perforated by large 
pores, irregular in shape and size, so the frontal wall 
is reduced to threads between the pores. A long, thick, 
nonporous peristome rises from the distal half of the 
zooecium. The peristome is heavily calcified, smooth 
without any avicularia. The aperture is circular with­
out any visible condyles or lyrula. Avicularia are not 
observed. The ovicell is small, deeply immersed in the 
distal zooecium. Only the narrow semilunar part of the 
ovicell’s frontal wall is exposed. It is strongly perforated 
by small pores and rounded by a smooth, little prominent 
calcified rim.
Comparison: The most similar species is Lagenicella 
neosocialis Dick & Ross, 1988 as described by Soule 
et al. (1995) This species has however small avicularia 
placed very near to the lateral margins of the aperture and 
its ovicells are prominent with a nonporous ectoecium. 
Lagenicella lacunosa (Bassler, 1934) as described by 
Gordon (1984) is also similar to the described species in 
having immersed ovicells and in lacking any avicularia. 
Nevertheless, the ovicell has a nonporous frontal wall and 
the nonporous peristome is very short compared with La­
genicella helmbergensis Zagorsek, 2001b.
Remarks: Gordon (pers. com., 2000) suggested also the 
genus Teuchopora Neviani, 1895 for this species. The 
type species Teuchopora castrocarensis (Manzoni, 1875) 
as described by Poluzzi (1977) is similar to Lagenicella 
helmbergensis sp.n. in having a long nonporous peristome, 
but the original description does not include the descrip­
tion of ovicells, which are very important. Poluzzi (1977) 
redescribed type material and found peristomial ovicells 
with a perforated frontal wall. However, Teuchopora has 
only uniserial or biserial colonies and a very prominent 
ovicell, which has a small oeciopore and a perforated hood 
above the frontal wall.
Occurrence: Reingruberhohe (sample RH 31). 
Distribution in time and space:
Priabonian - Austria (Zagorsek, 2001b)

Family Stomachetosellidae Canu & Bassler, 1917

Genus M etradolium  Canu & Bassler, 1917

The colony is erect and bilamellar. The zooecia are 
indistinct with a porous frontal wall and a semilunar, 
immersed aperture. A narrow spiramen opens proximally 
to the aperture. The avicularia are suboral. The ovicell is

deeply immersed and opens into the peristome by a narrow 
semilunar oeciopore.

Metradolium obliquum C anu & B assler, 1920  
pi. 25, figs. 4, 5

1920 Metradolium obliquum sp.n., C anu &  B assler p. 446, 
PI. 57, Fig. 4-10

v. 2001b Metradolium obliquum C anu & B assler, Zagorsek p. 
548, PI. 16, Fig. 2 ,4

Diagnosis: The colony is erect with about 6 to 8 zooecial 
rows around the colonial stem. The transverse section of 
the colony is almost circular. The zooecia are indistinct, 
oval with a short, convex frontal wall perforated by a few 
large pores.
The aperture is circular, large and deeply immersed. The 
spiramen is very narrow, semilunar, unsymmetrical and 
situated just below (proximally) the aperture, typically a 
little shifted laterally, not in median position. The avicu- 
larium is large, about one half of the aperture, circular and 
with the palate tapering usually laterally. The avicularium 
is usually suboral and arranged at the top of a prominent 
umbo. The ovicell is globular deeply immersed and opens 
by a narrow lunar oeciopore.
Remarks: Canu & Bassler (1920) reported two avicularia, 
however the Reingruberhohe specimens have one large 
avicularium only. In respect to other features the studied 
specimens are identical with the originals.
Occurrence: Reingruberhohe only Seifert’s samples. 
Distribution in time and space:
Priabonian - (Canu & Bassler, 1920), Austria (Zagorsek, 

2001b)

Family Tetraplariidae Harmer, 1957

Genus Tychinella Zagorsek, 2001a

Diagnosis: The colony is erect, rod-like, narrow, dichoto- 
mously branching and quadriserial. The pairs of zooecia 
are attached by their dorsal walls. Each zooecial pair is 
twisted around the colonial axis for 90°. The zooecia are 
elongated and have a porous, convex frontal wall, which 
is on the proximal edge nonporous. The aperture is oval. 
Oral spines are not developed. The avicularia are paired, 
oral to suboral and arranged very close to the aperture. A 
pivotal bar of the avicularium is usually developed. The 
ovicell is unknown.

Tychinella schreibersi (R euss, 1848)

v.* 1848 Cellaria Schreibersi sp.n., R euss p. 63, PI. 8, Fig. 8 
v. 1869a Cellaria Schreibersi R euss, R euss p. 262, PI. 24, Fig. 

5-6
1963 Tetraplaria schreibersi (R euss), B raga p. 39 
1977 Tetraplaria schreibersi (R euss), VAvra p. 151
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v. 1988 Hippopleurifera (?) schreibersi (R euss), B raga & B ar- 

bin p. 522
v. 1994 Hippopleurifera schreibersi (R e u ss), Z agorsek , 

Tab.l
v. 2001a Tychinella schreibersi (R euss), Z agorsek p. 63, PI. 

18, Fig. 3 ,4

Diagnosis: The fragments of the colony are usually formed 
by 3 to 5 alternating pairs of the zooecia. Rarely, the colony 
is dichotomously branching. The zooecia are elongated and 
separated by narrow ridges. The frontal wall is convex and 
strongly porous. The proximal most part of the frontal wall 
is slightly porous or nonporous. The aperture is terminal, 
oval and has no condyles. The avicularia are suboral, small, 
circular to oval, with the palate distally tapered. 
Remarks: Although the bifurcation has not been observed 
in Reingruberhohe specimens, due to the presence of all 
other features they belong to this species.
Occurrence: Reingruberhohe (samples RH 1, RH 6, RH 
10+11 and RH 12).
Distribution in time and space:
Priabonian Vicentin (Reuss, 1869a), Italy (Braga & 

Barbin, 1988), Romania (Ghiurca, 1987), Hungary 
(Zagorsek, 2001a), Slovakia (ZAgorsek, 1994), Aus­
tria (Zagorsek, 2001b)

Rupelian - Italy (Braga & Barbin, 1988)
Family Porinidae d’Orbigny, 1852

Genus P o rin a  d’Orbigny, 1852

The colony is erect and bifurcated. The zooecia are indis­
tinct and have a porous frontal wall. The frontal wall is 
perforated by an ascopore approximately in its mid-length. 
The aperture is circular and situated on a peristome. The 
avicularia are numerous, characteristically peristomial. 
The ovicell is deeply immersed.

Porina coronata (Reuss, 1848)

v.* 1848 Cellaria coronata sp.n., R euss p. 62, PI. 8, Fig. 3 
1980 Porina coronata (R euss), B raga p. 51, Fig. 45-48 

v. 1988 Porina coronata (R euss), B raga & B arbin p. 521, PI. 
7, Fig. 4

v. 2001a Porina coronata (R euss), Z agorsek p. 63, PI. 25, Fig.
1,2

Diagnosis: The colony is erect, with an oval rarely circular 
cross-section. The zooecia are arranged in 2 to 6 longitudi­
nal zooecial rows. The shape of the zooecia is indiscernible 
due to the strongly porous frontal wall and the development 
of the peristome. The peristome is aviculiferous, prominent 
and circular. There are 5 to 7 circular avicularia situated 
around the aperture, placed on the peristome. The most 
proximal avicularium is the largest and has usually a pivot 
bar. The ascopore is placed on the frontal wall, and it is a 
little larger than other pores. The ovicell is unknown.

Occurrence: Haselbach and Reingruberhohe all studied 
samples and in Seifert’s samples.
Distribution in time and space:
Lutetian - Germany (Malecki, 1963)
Priabonian Austria & Hungary (Reuss, 1848), Poland 

(Malecki, 1963), Slovakia (Zágorsek, 1994), Roma­
nia (Ghiurca, 1987), Italy (Braga & Barbin, 1988), 
Hungary (Zágorsek, 2001a), Austria (Zágorsek, 
2001b)

Rupelian - Italy (Braga & Barbin, 1988)

Porina duplicata (Reuss, 1869a) 
pi. 27, fig. 3

v.* 1869a Acropora duplicata sp.n., Reuss p. 290, PI. 34, Fig. 
6
1963 Porina coronata (R euss), M alecki p. 116
1988 Porina sp. cf. Acropora duplicata R euss, 1869a, B raga

& B arbin p. 522 , PL 7, Fig. 6

v. 2001a Porina duplicata (R euss), Z ágorsek p. 64, PI. 25, Fig. 
4,5

Diagnosis: The colony is erect and columnar. The zooecia 
are elongate-oval with a porous, convex frontal wall and 
a semilunar aperture. The aviculiferous peristome is not 
well developed, it is short but wide and carries only one 
large and one small avicularium. The large avicularium is 
circular, without pivot and situated proximally from the 
aperture. The second avicularium is much smaller, circular 
and has also no pivot bar. It is situated on the distal margin 
of the aperture. The ascopore is very small, sometimes 
as large as regular pores on the frontal wall and does not 
perforate the peristome. The ovicell is unknown. 
Remarks: Only three badly preserved specimens have 
been found at Reingruberhohe. Thanks to preserved 
features, aperture with one big and one small avicu­
larium situated on the aviculiferous peristome and 
small the ascopore, these specimens can belong to the 
described species.
Few of the specimens stored in Malecki (1963) collection 
as Porina coronata (Reuss), belong in fact to the Porina 
duplicata (Reuss).
Occurrence: Reingruberhohe in the entire section (sam­
ples RH 4, RH 8, RH 10+11, RH 31 RH 33 and Seifert’s 
samples).
Distribution in time and space:
Priabonian - Vicentin (Reuss, 1869a), Poland (Malecki, 

1963), Italy (Braga & Barbin, 1988), Poland 
(Malecki, 1963), Hungary (Zágorsek, 2001a)

Family Margarettidae Harmer, 1957

Genus Margaretta G ray, 1843

The colony is erect, articulated and multilamellar. The 
zooecia are indistinct, elongated with a strongly porous
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frontal wall. The aperture is circular situated on a short 
peristome. Oral spines and avicularia are not developed. 
The ascopore is medial. The ovicell is peristomial.

Margaretta cereoides (E llis & S olander , 1786)

v.* 1848 Cellaria Michelini sp.n., Reuss p. 61, PI. 8, Fig. 1, 2 
v. 1874 Cellaria cereoides (E llis & S olander), R euss p. 146, 

PL 11, Fig. 11 15, PI. 12, Fig. 12.
1963 Tubucellaria cereoides (Ellis & Solander), B raga p. 35 

v. 1963 Tubucellaria cereoides (E llis & Solander), M alecki 

p. 124, PI. 12, Fig. 6, 7
v. 1963 Tubucellaria parviporosa C anu & B assler, M alecki p. 

125, PI. 12, fig. 8
1974 Margaretta cereoides (E llis & S olander), D avid & 

Pouyet p. 196, PI. 10, Fig. 7
1975 Margaretta cereoides (E llis & S olander), B raga p. 
147, PI. 2, Fig. 15, 16.
1977 Margaretta cereoides (E llis &  S olander), V avra p. 
143 (cum. syn)
1980 Margaretta cereoides (E llis & S olander), B raga p. 
54, Fig. 55-58.

v. 1988 Margaretta cereoides (E llis & S olander), B raga & 
B arbin p. 525, PI. 10, Fig. 5

v. 2001a Margaretta cereoides (E llis & S olander), ZAgorsek 

p. 65, PI. 26, Fig. 5-7

Diagnosis: The colony is columnar with a circular cross- 
section. The zooecia are arranged in 4 to 8 longitudinal 
rows, elongated oval with a strongly porous, little convex 
frontal wall. The aperture is circular to oval and placed on a 
short peristome. The peristome is very narrow. The median 
ascopore is small and usually as large as regular pores on 
the frontal wall. The ovicell has not been observed. 
Remarks: Only small specimens have been found, which 
showed similar features typical for Margaretta cereoides: 
articulated colony, 4 zooecia around the colony stem and 
presence of the median ascopore. The colony is however 
very small with a length only about 600 to 800 pm  (the usu­
al specimens of Margaretta cereoides have length of about 
3-5 mm). Therefore they could be juvenile specimens of 
Margaretta cereoides (Ellis & Solander, 1786). Studying 
the originals of Malecki (1963) I believe that Tubucellaria 
parviporosa Canu & Bassler, as he described it, belongs 
to Margaretta cereoides (Ellis & Solander, 1786). 
Occurrence: Reingruberhohe (samples RH 12 and RH 31). 
Distribution in time and space:
Priabonian - Poland (Malecki, 1963), Romania (Ghiur- 

ca, 1987), Italy (Braga & Barbin, 1988), Hungary 
(ZAgorsek, 2001a), Slovakia (ZAgorsek & KAzmer, 
2000), Austria (ZAgorsek, 2001b)

Oligocene - Germany (VAvra, 1977)
Tortonian - Austria & Hungary (Reuss, 1848, David & 

Pouyet, 1974), France (Buge, 1957), Poland, Roma­
nia, Czech (VAvra, 1977)

Piacenzian Panama (Buge, 1957), Italy, USA (VAvra,

1977)
Quaternary & Recent - Mediterranean (Braga & Barbin, 

1988), Pacific (VAvra, 1977)

Family Hippopodinidae Levinsen, 1909

Genus Hippomenella  C anu & B assler , 1917

The colony is erect or encrusting. The frontal wall has a 
nonporous central area and numerous marginal areolar 
pores. The aperture is semilunar and is usually longi­
tudinally elongated with oral spines and condyles near 
the proximal margin. A peristome is not developed. The 
avicularia are adventitious, typically paired, situated near 
the aperture. When only one avicularium is present, it is 
situated laterally to the aperture. The ovicell is hypersto- 
mial, prominent, with a porous frontal and sometimes with 
orifices in ectoecium and a porous endoecium.

Hippomenella bragai ZAgorsek, 1994

v.* 1994 Hippomenella bragai sp.n., ZAgorsek p. 373, Fig. 8 a, 
b, c, Fig. 9a, b

Diagnosis: The colony is erect, columnar and has about 6 
to 8 longitudinal rows of oval zooecia around the whole 
colonial stem. The zooecia have a slightly convex frontal 
wall about 20 marginal areolar pores. The aperture is large, 
with a straight proximal edge and with 3 to 4 oral spines. 
The avicularia are in pairs, laterally adjacent to the aperture 
and have a pivot. The spheroidal ovicell is bordered by 12 
to 15 areolar pores and has developed an ectoecium and an 
endoecium. There are two circular windows in the smooth, 
nonporous ectoecium. The endoecium is strongly porous 
and is visible through the windows.
Remarks: Although no ovicelled zooecia have been found 
at Reingruberhohe, the characteristic features for this spe­
cies have been observed: large apertures with an adjacent 
pair of avicularia. Hippomenella bragai is a common spe­
cies in Hungarian as well as in Slovakian Eocene sedi­
ments, so I believe that the Reingruberhohe specimens 
also belong to this species.
Occurrence: Reingruberhohe (sample RH 10+11 and 
Seifert’s samples).
Distribution in time and space:
Priabonian - Slovakia (ZAgorsek, 1994), Austria (ZAgor­

sek, 2001b)

Hippomenella megalota R euss, 1848  
pi. 27, fig. 1, 2

1848 Cellepora megalota sp.n., R euss p. 81, PI. 10, Fig. 1 
non 1874 Lepralia megalota (Reuss), Reuss p. 154, PI. 5, Fig. 3 

v. 1874 Lepralia personata sp.n., R euss p. 155, PI. 8, Fig. 6 
1974 Escharoides megalota (R euss), D avid & Pouyet p. 180, 
PI. 10, Fig. 6 (cum. syn)
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Diagnosis: The colony is encrusting. The zooecia are oval 
with a convex frontal wall, which is marginally perforated 
usually by two parallel rows of areolar pores (about 30 
pores on each zooecium). The large aperture has a straight 
proximal edge and 4 to 6 oral spines. Characteristically 
only one avicularium is developed on each zooecium. The 
avicularium is circular or slightly tapering distally, situated 
on the frontal wall, near the aperture and has a pivotal bar. 
The hyperstomial ovicell is spheroidal, bordered by areolar 
pores and has a porous frontal wall.
Remarks: The syntypes of Cellepora megalota Reuss, 
1848 have not been found in the Museum of Natural His­
tory in Vienna. There are only two specimens of Lepralia 
megalota. One was found at Eisenstadt, and the second at 
Mörbisch. The original material has been described from 
Mörbisch, however the figured specimen was not found 
within the Reuss collection. The specimens from Mörbisch 
are almost identical with material described here, only 
the avicularia are slightly larger and are always distally 
tapered. Size and features of the ovicell are identical with 
those seen in the studied material. David & Pouyet (1974) 
established a lectotype from Mörbisch material.
The specimens found at Eisenstadt and determined by 
Reuss as Lepralia megalota represent a completely differ­
ent species, however the autozooecia are quite similar. This 
species has a globular ovicell with an ectoecium reduced to 
radial ribs. Among the ribs, there is a porous endoecium. 
Because the ovicell is the most important feature, these 
specimens cannot belong to Lepralia megalota Reuss, 
1848. David & Pouyet (1974) pointed out, than Lepralia 
personata Reuss, 1874 is the same species as Cellepora 
megalota Reuss, 1848. They listed this species within 
Escharoides, which has an umbonuloid frontal wall with 
an umbo, a developed peristome and has an ovicell with 
a nonporous frontal wall. These features are not present 
in the described species and therefore, it cannot be Es­
charoides. Due to the presence of large apertures, porous 
ovicells and only one adventitious avicularium the species 
is listed under Hippomenella.
Occurrence: Reingruberhöhe in the entire section (sam­
ples RH 1, RH 6, RH 10+11, RH 31, RH 33 and Seifert’s 
samples).
Distribution in time and space:
Tortonian Austria & Hungary (Reuss, 1848, David 

& Pouyet, 1974), France, Czech, Poland (Vävra, 
1977)

Family Gigantoporidae Bassler, 1935

Genus Gigantopora Ridley, 1881

The colony is erect or encrusting. The frontal wall is 
porous. The aperture has a sinus on the peristome. The 
peristome is perforated by a large spiramen. The avicularia 
are oral or suboral, usually situated on the peristome. The 
ovicell is hyperstomial and has a perforated frontal wall.

Gigantopora duplicata (Reuss, 1848) 
pi. 27, fig. 4

v.* 1848 Cellaria duplicata sp.n., R euss p. 62, PI. 7, Fig. 34 
v. 1869a Eschara duplicata (R euss), R euss p. 273, PI. 33, Fig. 

8-10
1891 Porina duplicata (R euss), W aters p. 25, PI. 3, Fig. 14 
1963 Gigantopora duplicata (Reuss), B raga p. 31, PI. 4, Fig. 
1

v. 1963 Porina coronata (R euss),

1988 Gigantopora duplicata (R euss), B raga & B arbin p. 

522, PI. 7, Fig. 8

Diagnosis: The colony is erect, columnar and has about 6 
to 8 longitudinal zooecial rows. The cross-section of the 
colony is usually circular. The zooecia are oval with a 
convex and very strongly porous frontal wall. The aperture 
is situated on the top of the short peristome. It is large, 
circular with very small condyles. The peristomial spira­
men is long but very narrow. Two large oral avicularia (one 
always larger than the second one) and an oval ascopore 
are also placed on the peristome and situated proximally 
from the aperture. The avicularia usually have a pivot. The 
ovicell is unknown.
Remarks: The specimens found at Reingruberhohe have 
a very large spiramen elongated laterally. Other features 
are identical with the syntypes deposited in the Museum 
of Natural History in Vienna.
Occurrence: Haselbach and Reingruberhohe (samples RH 
12, RH 31 and Seifert’s samples).
Distribution in time and space:
Priabonian - Austria & Hungary (Reuss, 1848), Vicentin 

(Reuss, 1869a), Romania (Ghiurca, 1987), Italy 
(Waters, 1891, Braga & Barbin, 1988), Hungary 
(Zagorsek, 2001a), Slovakia (Zagorsek & Kazmer, 
2000), Austria (Zagorsek, 2001b)

Rupelian - Italy (Braga & Barbin, 1988)

Gigantopora lyratostoma (Reuss, 1866) 
pi. 27, fig. 5

v.* 1866 Lepralia lyratostoma sp.n., R euss p. 172, PI. 11, Fig. 
9
1980 Hippoporina lyratostoma (R euss), B raga p. 50, Fig. 
50

v. 2001a Gigantopora lyratostoma (Reuss), ZAgorsek p. 65, PI. 
27, Fig. 1

Diagnosis: The colony is encrusting. The zooecia are 
oval and have a strongly porous frontal wall. The distal 
part of the aperture is large, circular to oval and has large 
condyles. The proximal part of the aperture is small and 
arranged approximately in the middle. The peristome is 
short, but wide. The peristomial spiramen is circular and 
small. The oral avicularium is small and has a pivot. The 
adventitious avicularium is rarely developed, large and
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without pivot. The ovicell is globular, prominent and the 
frontal wall is slightly porous.
Remarks: The Reingruberhohe specimens have much 
larger oral avicularia than the syntypes deposited in the 
Museum of Natural History in Vienna. The shape and 
size of the ovicell as well as the size of the spiramen are 
however identical. Therefore these specimens are listed 
as Gigantopora lyratostoma (R euss).
Occurrence: Reingruberhohe (sample RH 4).
Distribution in time and space:
Priabonian - Germany (Reuss, 1866), Italy (B raga, 1980), 

Romania (G hiurca, 1987), Hungary (Z agorsek, 
2001a), Slovakia (Zagorsek & K azmer, 2000), Aus­
tria (ZAgorsek, 2001b)

Family Cyclicoporidae H incks, 1884

Genus Cyclicopora H incks, 1884

The colony is encrusting. The frontal wall is porous, lateral 
marginal areolar pores are also developed. The aperture 
is simple, with a straight proximal border. Condyles and 
oral spines are not developed. The avicularia are typically 
absent, rarely they may be present. The ovicell is hyper- 
stomial and has a nonporous frontal wall.

Cyclicopora laticella C anu & B assler, 1920

1920 Cyclicopora laticella sp. n., C anu & B assler p. 427, 
PI. 55, Fig. 6

v. 1963 Cyclicopora cf. laticella C anu & B assler, M alecki p. 
117, PI. 11, Fig. 8

v. 2001a Cyclicopora laticella C anu &  B assler, ZAgorsek p. 
66, PI. 27, Fig. 2, 4

Diagnosis: The zooecia are irregular in shape, mostly oval. 
The frontal wall is strongly porous with 13 to 16 large 
pores. Marginal areolar pores are not observed. The aper­
ture is oval to circular and large. The peristome is short. A 
small, elliptical avicularium is placed near the margin of 
the zooecial frontal wall. The ovicell is circular and has a 
smooth frontal wall. The apertures in ovicelled zooecia are 
shorter but wider than those in non-ovicelled zooecia. 
Remarks: During the recent investigation only one speci­
men, showing characteristic features of Cyclicopora lati­
cella Canu & B assler, 1920 has been found. It has also 
small avicularia and a nonporous ovicell as described from 
Hungarian material.
It seems that Cyclicopora laticella is a widely distributed 
species, and all found specimens (America, Poland, Hun­
gary as well as Austria) are conspecific.
Occurrence: Reingruberhohe (sample RH 31). 
Distribution in time and space:
Priabonian - Carolina (C anu & B assler, 1920), Poland 

(M alecki, 1963), Slovakia (ZAgorsek & KAzmer, 
2000), Hungary (ZAgorsek, 2001a)

Family Lacernidae Jullien, 1888

Genus Arthropoma  L ev insen , 1909

The colony is encrusting. The frontal wall has many 
simple pores. The aperture is circular and has a straight 
proximal border and a sinus. Oral spines are unknown. The 
avicularia are vicarious, but only rarely developed. The 
ovicell is hyperstomial and has a completely imperforate 
frontal wall.

Arthropoma sparsipora (R euss, 1869a) 
pi. 28, fig. 1

v.* 1869a Lepralia sparsipora sp.n., R euss p. 263, PI. 30, Fig. 
1

non 1891 Monoporella sparsipora (R euss), W aters p. 17, PI. 2, 
Fig. 11

v. 1963 Buffonellod.es rhomboidalis (Canu & B assler), M alecki 

p. 119, PI. 12, Fig. 5
v. 1963 Mucronella peachi (Johnston), M alecki p. 122, PI. 13, 

Fig. 6
v. 1988 Hippoporina sparsipora (R euss), B raga & B arbin p. 

524, PI. 8, Fig. 1
v. 2001a Arthropoma sparsipora (R euss), ZAgorsek p. 66, PI. 

22, Fig. 4-6

Diagnosis: The colony usually has well aligned rows of 
zooecia, though they are chaotic in some. The zooecia are 
oval to regularly hexagonal. The frontal wall is smooth 
and regularly pitted by many small pores. The aperture is 
keyhole-shaped with a large circular aperture and a very 
small sinus. The ovicell is very small and has a smooth and 
nonporous frontal wall. Avicularia are unknown. 
Remarks: Specimens found at Reingruberhohe have a reg­
ular hexagonal shape of zooecia and no ovicell, but other 
features agree with this species. Due to the presence of a 
U-shaped sinus, a regularly perforated frontal shield and a 
nonporous ovicell the species belongs to Arthropoma. 
Monoporella sparsipora (R euss, 1869a) as described 
by W aters (1891) has very big ovicells, no sinus in the 
aperture and the proximal margin of the aperture is strait, 
with a small lyrula being developed. The syntypes have 
small ovicells and key-hole shaped apertures. Therefore 
specimens described by W aters represent another, prob­
ably a new species. Buffonellodes rhomboidalis (C anu & 
B assler) and Mucronella peachi (Johnston) as described 
by M alecki (1963) have oval to regularly hexagonal zo­
oecia with a regularly pitted frontal wall, an aperture 
with a very small sinus and a very small ovicell with a 
nonporous frontal wall. These features are characteristic 
for Arthropoma sparsipora (R euss, 1869a) and therefore 
these specimens belong to this species.
Occurrence: Reingruberhohe (samples RH 1, RH 8, RH 
12 and S eifert’s samples).
Distribution in time and space:
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Priabonian Vicentin (Reuss, 1869a), Poland (Maeecki, 
1963), Italy (Braga & Barbin, 1988), Slovakia 
(Zagorsek & KAzmer, 2000), Hungary (Zagorsek, 
2001a).

Arthropoma rugulosa (Reuss, 1874) 
pi. 28, fig. 3

v.* 1874 Lepralia rugulosa sp.n., Reuss p. 169, PI. 3, Fig. 2 
1963 Bujfonellodes incisa (R euss), M alecki p. 118, PI. 12, 
Fig. 1
1963 Bujfonellodes microstoma (C anu & B assler), M alecki 

p. 119

1974 Hippoporina rugulosa (R euss), D avid & Pouyet p. 142, 

PI. 6, Fig. 6
1977 Hippoporina rugulosa (R euss), V avra p. 1977 

v. 1989 Hippothoal rugulosa (R euss), S chmid p. 53, Pi. 11, Fig. 
1

Diagnosis: The colony has chaotic rows of zooecia.. The 
zooecia are oval to elongated hexagonal. The frontal wall 
is smooth and with a few regularly distributed large pores. 
The aperture is keyhole-shaped, where the distal part is 
large and the proximal sinus very small. The ovicell is 
large, globular and has a smooth frontal wall. Avicularia 
are unknown.
Remarks: Arthropoma rugulosa (Reuss, 1874) differs 
from Arthropoma sparsipora (Reuss, 1869a) in having 
much larger ovicells and larger frontal pores. Because 
type and size of the ovicell is one of the most important 
features, the difference in ovicells validates these two 
species. Specimens found at Reingruberhohe have fewer 
frontal pores than the syntypes deposited in the Museum 
of Natural History in Vienna. Other features, mainly the 
large nonporous ovicell are identical. Due to the presence 
of an U-shaped sinus, a regularly perforated frontal shield, 
rare avicularia and an imperforate, smooth ovicell, this 
species belongs to Arthropoma. According to a recently 
made study of the originals of Malecki’s Bujfonellodes 
microstoma (Canu & Bassler) and of Bujfonellodes incisa 
(Reuss) as described by Malecki (1963), both belong to 
Arthropoma rugulosa (Reuss, 1874).
Occurrence: Reingruberhohe (samples RH 1, RH 6 and 
Seifert’s samples).
Distribution in time and space:
Priabonian - Poland (Malecki, 1963), Austria (Zagorsek, 

2001b)
Tortonian - Austria & Hungary (Reuss, 1874, David & 

Pouyet, 1974), France, Italy, Poland (Vavra, 1977)

Family Buffonellodidae Gordon & d’Hondt, 1987

G enus Aimulosia Jullien, 1888

The colony is encrusting. The frontal wall is nonporous, 
typically granular with marginal areolar pores. The aper­

ture is bell-shaped (with a wider proximal end) and has 
lyrula and condyles. Oral spines may be present. The 
avicularium is situated on a suboral umbo adjacent to the 
aperture. A pivotal bar my be developed. The ovicell is 
hyperstomial, prominent with a nonporous frontal wall and 
characteristically is recumbent on the distal neighbouring 
zooecium.

Aimulosia manzonii (Neviani, 1896) 
pi. 28, fig. 4, 5

1896a Microporella manzonii sp.n., N eviani p. 25, Fig. 7
1896b Microporella manzonii N eviani, N eviani p. 118, Fig.
6

Diagnosis: The zooecia are in chaotic rows. The frontal 
wall is granular with rare and small marginal areolar pores. 
The aperture is situated on a short peristome. It is large, 
oval or almost circular and has a small lyrula. Oral spines 
are not known. The umbo is prominent. The avicularium 
is small and has no pivotal bar. The ovicell is very promi­
nent and has a granular frontal wall. The distal zooecium 
is slightly deformed by the ovicell.
Remarks: The Reingruberhohe specimens are identical 
in respect to the general shape, the suboral umbo, adja­
cent small avicularia without a pivot, presence of lyrula 
in the aperture and short peristome with the description 
and illustration by Neviani (1896a). Although Aimulosia 
manzonii (Neviani, 1896) is known up to now only from 
Pliocene, I believe that the Reingruberhohe specimens 
belong to this species.
Due to the presence of characteristically developed ovi­
cells and other features this species is listed under Aimu­
losia. Gordon (1989) argues that Aimulosia should have 
avicularia with a pivotal bar. No pivot has been observed 
in the studied material, as well as in the description and 
illustration by Neviani (1896a, b). Probably the presence 
or absence of the pivotal bar can be regarded as within 
genus variation.
Occurrence: Reingruberhohe RH 4, RH 9, RH 10+11 and 
Seifert’s samples.
Distribution in time and space:
Priabonian - Romania (Ghiurca, 1987)
Tortonian - Italia (Neviani, 1896b)
Quaternary & Recent - Mediterranean (Neviani, 1896a)

Superfamily Siphonicytaroidea Harmer, 1957 
Family Siphonicytaridae Harmer, 1957

Genus Tubucella C anu &  B assler , 1917

The colony is erect, bilamellar and rigid. The frontal 
wall is porous. The aperture has a peristome but no oral 
spines. Avicularia are typically absent, rarely present. 
The ascopore perforates the frontal wall. The ovicell is 
peristomial.
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Tubucella papillosa (R euss, 1848) 
pi. 28, fig. 2

v.* 1848 Escharapapillosa sp.n., R euss p. 68, PI. 8, Fig. 22 
1920 Tubucella papillosa (R euss), C anu & B assler p. 547 
1977 Tubucella papillosa (R euss), VAvra p. 144 
1980 Tubucella papillosa (R euss), B raga p. 55, Fig. 59-60 
1985 Tubucella papillosa (R euss) forma depressa n.f., Z iko 

p. 82, PI. 18. Fig. 1-5
? 1985 Tubucella papillosa (R euss), Z iko p. 80, PI. 18. Fig. 6-

8

v. 1988 Tubucella papillosa (R euss), B raga & B arbin p. 525, 
PI. 9, Fig. 5

v. 2001a Tubucella papillosa (R euss), Z agorsek p. 67, PI. 28, 
Fig. 1

Diagnosis: The colony has 4-10 longitudinal zooecial rows 
around the whole stem. The shape of zooecia is elongated, 
about three times longer than wide but the borders are 
indiscernible. The frontal wall is strongly porous, flat or 
slightly convex. The apertures are circular, with a short 
and narrow peristome. The ascopore is as large as regular 
frontal pores, sometimes slightly larger. It is situated on 
the distal third of the length of the zooecium. Avicularia 
are rarely present. The ovicell is unknown.
Occurrence: Haselbach and Reingruberhohe in the entire 
section (samples RH 7, RH 9, RH 10+11, RH 13, RH 31 
and RH 33).
Distribution in time and space:
Priabonian Vicentin (Reuss, 1848), Poland (Malecki, 

1963), Romania (Ghiurca, 1987), Egypt (Ziko, 
1985), Italy (Braga & Barbin, 1988), Slovakia 
(Zagorsek, 1994), Hungary (Zagorsek, 2001a), 
Austria (ZAgorsek, 2001b)

Rupelian - Italy (Braga & Barbin, 1988)

Tubucella mammillaris (M ilne  E dwards, 1836)

1920 Tubucella gibbosa sp. n., C anu & B assler p. 548, PI. 
71, Fig. 1-9
1966 Tubucella mammillaris (M ilne E dwards), C heetham p. 
85, Fig. 62-64
1985 Tubucella mammillaris (M ilne E dwards), Z iko p. 78, 
PI. 17, Fig. 4, PI. 19, Fig. 5 - 8

v. 2001a Tubucella mammillaris (M ilne E dwards), Z agorsek 

p. 67, PI. 28, Fig. 2, 3, 5

Diagnosis: The colony is large and has a narrow oval cross- 
section. There are about 10 to 15 irregularly alternating 
zooecial rows on each side of the colony. The zooecium 
is divided into two parts of about equal length: the distal 
part (so called peristomial part) carries the peristome and 
avicularium, the proximal part (so called frontal part) is 
formed by the frontal wall and bears the ascopore. These 
two zooecial parts are separated by narrow, shallow 
threads.

The peristomial part is convex, oval to circular and some­
times rounded hexagonal. The aperture is circular to oval 
arranged on the top of a short and thick peristome. The 
frontal part is much flatter than the peristomial part. The 
ascopore is circular and little larger than the regular frontal 
pores. The ovicell is unknown. The avicularium is small, 
rarely developed and arranged near the aperture. 
Occurrence: Reingruberhohe (samples RH 8, RH 10+11 
and RH 12).
Distribution in time and space:
Lutetian - France & Egypt (Z iko, 1985), Belgium (Cheet­

ham, 1966)
Priabonian Carolina (Canu & Bassler, 1920), United 

Kingdom (Cheetham, 1966), France (Ziko, 1985), 
Hungary (Zagorsek, 2001a), Slovakia (ZAgorsek & 
KAzmer, 2000), Austria (ZAgorsek, 2001b)

Rupelian - France (Cheetham, 1966)
Chattian - France (Ziko, 1985)
Aquitanian - France (Ziko, 1985)

Superfamily Mamilloporoidea Canu & Bassler, 1927 
Family Ascosiidae Jullien, 1883

G enus Kionidella K oschinsky, 1885

The colony is large, columnar and free. The zooecia have 
a terminal aperture, medial large condyles and bud radially 
from the columnar axis. The avicularia are usually paired 
and situated on both sides of the aperture. The ovicell is 
hyperstomial with a porous frontal wall.

Kionidella excelsa K oschinsky, 1885 
pi. 28, fig. 6

1885 Kionidella excelsa sp.n., K oschinsky p. 68 , PI. 7, Fig. 
5-12

1891 Fedora excelsa (K oschinsky), W aters p. 29, PI. 4, Fig. 
6
1920 Fedora excelsa (K oschinsky), C anu & B assler p. 623, 
Fig. 187 d-1
1975 Kionidella excelsa K oschinsky, B raga p. 147, PI. 3, 
Fig. 6-7
1988 Kionidella excelsa K oschinsky, B raga &  B arbin p. 528, 
PI. 10, Fig. 4

v. 2001a Kionidella excelsa K oschinsky, Z agorsek p. 68, PI. 
28, Fig. 4, 6

Diagnosis: The zooecia are globular, sub-hexagonal to 
oval. The aperture is eight-shaped, the proximal and 
distal part is approximately equal in size oval and the 
condyles are arranged in the middle. The avicularia are 
small, circular to oval with pivot and usually arranged on 
both sides of the aperture. The ovicell is globular, large, 
prominent, but slightly immersed. The frontal wall of the 
ovicell is slightly pitted by small pores.
Remarks: The described specimens have always two
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avicularia on both sides of the aperture. Most of Braga’s 
(1975) material as well as Koschinsky’s (1885) depicted 
material contain only one avicularium.
The material described by Waters (1891) has also two 
avicularia on each zooecium. The number of avicularia 
seems to vary within the species. Ovicells are known only 
from the specimens described by Waters (1891), so they 
are very rare. No ovicell is observed in the studied mate­
rial, however on the basis of the other features it belongs 
to this species.
Occurrence: Haselbach and Reingruberhohe (sample RH 
31).
Distribution in time and space:
Priabonian Germany (Koschinsky, 1885), Poland 

(Malecki, 1963), Romania (Ghiurca, 1987), Italy 
(Waters, 1891, Braga & Barbin, 1988), Slovakia 
(ZAgorsek & Kazmer, 2000), Hungary (Zagorsek, 
2001a), Austria (Zagorsek, 2001b)

Genus Stenosipora C anu &  B assler , 1927

The colony is free, or encrusting. The zooecia are hex­
agonal to oval. The aperture is terminal, elliptical and 
has two low condyles. The avicularium is large, situated 
laterally from the aperture and sometimes paired. An ad­
ventitious avicularium may also be present. The ovicell 
is hyperstomial.

Stenosipora simplex (K oschinsky , 1885) 
pi. 29, fig. 1

1885 Stichoporina simplex sp.n., K oschinsky p. 64, PI. 6, Fig. 
4-7
1891 Stichoporina simplex K oschinsky, W aters p. 31, PI. 4, 
Fig. 16-18
1963 Trochopora cf. bouei Lea, M alecki p. 101, PI. 9, Fig. 
6
1974 Stenosipora simplex (K oschinsky), D avid & Pouyet p. 
216
1977 Stenosipora simplex (K oschinsky), V avra p. 160 

v. 1988 Stenosipora simplex (K oschinsky), B raga & B arbin 

p. 529, PI. 11, Fig. 3

Diagnosis: The zooecia are rounded hexagonal to oval 
and have a convex, slightly porous and granular frontal 
wall. The base of the zooecia is porous. The aperture is 
elliptical, with two condyles visible on its margin. The 
distal and proximal part of the aperture is almost equal 
in the size.
The avicularium is oral, situated laterally from the aperture, 
large and has developed a pivot. The palate is sharp. The 
adventitious avicularium is rarely present, it is arranged 
between several zooecia, large and with a narrow palate. 
The hyperstomial ovicell is very large, sometimes almost 
as large as the other zooecia and has a nonporous frontal 
wall.

Remarks: Stenosipora reussi (S t o l ic z k a , 1862) differs 
from Stenosipora simplex (K osc h in sk y , 1885) in having no 
oral avicularia. Stenosipora protecta (K o sc h in sk y , 1885) 
has two smaller avicularia besides a large one. Trochopora 
cf. bouei L ea  as described by M alecki (1963) has an en­
crusting colony, an elliptical aperture with two condyles 
visible on its margin and a large, oral avicularium situated 
laterally from the aperture with a sharp palate. All these 
features are typical for Stenosipora simplex and therefore 
these specimens are listed under this species.
Occurrence: Haselbach and Reingruberhohe (sample RH 
12  and S eifert’s samples).
Distribution in time and space:
Priabonian Germany ( K o s c h in s k y , 1885), Poland 

( M a l e c k i, 1963), Slovakia (Z a g o r se k  &  K a z m e r , 

2000), Italy (W a ter s, 1891, B rag a  &  B a r b in , 1988), 
Hungary ( Z a g o r s e k , 2001a), Austria ( Z a g o r s e k , 

2001b), France ( V a v r a , 1977)
Rupelian - Italy ( B r a g a  &  B a r b in , 1988)
Tortonian - Austria & Hungary ( D avid &  P o u y e t , 1974) 
Quaternary & Recent - Pacific and Indie Ocean ( V a v r a , 

1977)

Superfamily Lepralielloidea V ig n e a u x , 1949 
Family Lepraliellidae V ig n e a u x , 1949

Genus Celleporaria Lamouroux, 1821

The colony is large, free or rarely encrusting. The zooecia 
have a smooth frontal wall, which is perforated by few 
marginal pores. The aperture is semicircular and has a shal­
low pseudosinus, often without denticles and oral spines. 
Suboral and vicarious avicularia are developed. The ovicell 
is hyperstomial and has a nonporous frontal wall.

Celleporaria globularis (B ronn, 1837)
pi. 29, fig. 2

partim 1848 Cellepora globularis B ronn, R euss p. 76, PI. 9, 
F ig .11-12

partim 1869a Celleporaria globularis B ronn, R euss p. 264 
v. 1963 Holoporella damicornis C anu & B assler, M alecki p. 

131, PI. 15, Fig. 8
non 1973 “Cellepora” globularis (B ronn), Pouyet p. 124, PI. 2, 

Fig. 12
? 1977 “Cellepora” globularis (B ronn), V avra p. 158 (cum.

syn.)

1980 “Cellepora” globularis (B ronn), B raga p. 59, Fig. 
62
1988 “Cellepora!'1 globularis (B ronn), B raga & B arbin p. 

527, PI. 11, Fig. 1
v. 2001a Celleporaria globularis (B ronn), Z agorsek p. 69, PL 

30, Fig. 3-5

Diagnosis: The colony is globular, plurilaminar and free. 
The zooecia are cumulate, oval and have a terminal, cir­
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cular aperture. The areolar pores are small. The frontal 
wall is slightly granular or smooth and nonporous. The 
oral avicularia are small and without a pivotal bar. The 
intrazooecial avicularia are large, without pivot bar and 
oriented chaotically. The ovicell is slightly immersed, 
globular, with a terminal small aperture.
Remarks: This species belongs to the so-called “cellepo- 
roids”, which is group of bryozoans hardly determinable, 
mostly listed as undeterminable material. I believe that due 
to the presence of a smooth frontal wall perforated by a few 
marginal pores, an aperture with a shallow pseudosinus and 
hyperstomial ovicells, this species could be listed under 
Celleporaria. Reuss collection however contains several 
different specimens determined as Cellepora globularis 
Bronn.
Partly they belong to this species, but some of them are 
very large and are very similar to those described by 
Pouyet (1973). She described specimens with a very 
large colony (up to 30 mm in diameter), where the shape 
of zooecia is hardly visible and they have no ovicell and 
intrazooecial avicularia. There are no “medium sized” 
colonies (about 7 to 20 mm) in any mentioned paper. I 
have no original material described by Bronn, although 
I believe that only the small colony with visible zooecial 
shape and with intrazooecial avicularia belong to Celle­
poraria globularis (Bronn). The large colony represents 
probably a different species (genus).
VAvra (1977) does not describe the colonies, so it is not 
clear which colonies he determined as Celleporaria globu­
laris (Bronn). Only Braga (1980) and Braga & Barbin 
(1988) described as “Cellepora” globularis (Bronn) the 
small colonies only. Perhaps, during the Eocene, there are 
only small colonies of Celleporaria globularis (Bronn); 
the large colonies were developed only during the Mi­
ocene, and therefore they probably belong to a different 
taxon. According to Vavra (personal communication, 
2000), the original Bronn material is in fact possibly 
a sponge. These results are however not published and 
I have no access to the original Bronn collection, so I 
cannot solve this problem. The specimens determined as 
Holoporella damicornis Canu & Bassler, by Malecki 
(1963) exhibit the characteristic features of Celleporaria 
globularis (Bronn) and developed only small colonies. 
Therefore, also these specimens are regarded to belong 
to this species.
Occurrence: Haselbach and Reingruberhohe (sample RH 
31).
Distribution in time and space:
Priabonian - Vicentin (Reuss, 1869a), Romania (Ghiurca, 

1987), Poland (Malecki, 1963), Italy (Braga & Bar- 
bin, 1988), Slovakia (Zagorsek & Kazmer, 2000), 
Hungary (Zagorsek, 2001a), Austria (Zagorsek, 
2001b)

Tortonian -  Italy, France Poland, Romania, Czech Hun­
gary, Austria (Vavra, 1977)

Zanclean - Italy (Braga & Barbin, 1988)?

“C e lle p o ra r ia  c o n g lo m e ra ta  Goldfuss, 1827” sensu 
Reuss (1869a) and B raga &  B arbin (1988) 

pi. 29, fig. 5

? 1864b Cellepora conglomerata G oldfuss, R euss p. 646, Pi.
14, Fig. 3-4

v.* 1869a Cellepora conglomerata G oldfuss, R euss p. 292 
1988 “Cellepora” conglomerata G oldfuss, B raga & B arbin 

p. 527 cum. syn

Diagnosis: The colony is cylindrical, plurilaminar, free 
or multilamellar encrusting and very large. The average 
width of the colony is about 7 -1 0  mm, the length is about 
50 mm. The zooecia are cumulate oval with a terminal, 
circular aperture and with a very small pseudosinus. The 
frontal wall is slightly granular or smooth and has rarely 
developed marginal areolar pores. The oral avicularia are 
small, the intrazooecial avicularia are about two times 
larger. The ovicell was not observed.
Remarks: The colonial shape is very similar to that de­
scribed by G oldfuss. Because he does not mentioned 
any zooecia, without careful study of the holotype this 
species cannot be identified. The original R euss material 
stored in the Museum of Natural History in Vienna is 
identical in shape of the zooecia, size of the pseudosinus 
and presence of the intrazooecial avicularia. The material 
described by B raga & B arbin (1988) shows the same 
features. Therefore, I believe that these specimens are 
conspecific. I have no original material of G oldfuss, but 
I use the G oldfuss name to show the similarity between 
my material and specimens described by R euss (1869a) 
and B raga & B arbin (1988).
Although no ovicell has been found, due to the presence 
of smooth frontal wall perforated by a few marginal pores, 
the aperture with a shallow pseudosinus this species can 
be listed under Celleporaria.
Occurrence: Reingruberhohe (samples RH 2 and RH 
31).
Distribution in time and space:
Priabonian - Italy (Reuss, 1869a, B raga & B arbin, 1988), 

Romania (G hiurca, 1987), Slovakia (Z agorsek & 
K azmer, 2000),

Chattian - Italy (B raga & B arbin, 1988)

Superfamily Celleporoidea Johnston, 1838
Family Celleporidae Johnston, 1838

Genus Galeopsis Jullien, 1903

The colony is erect or encrusting. The frontal wall is 
smooth, nonporous except for a few marginal areolar 
pores. The aperture is large and has developed a sinus 
and condyles, which are deeply immersed into the peris­
tome. The peristome is characteristically perforated by a 
large spiramen. Oral spines are usually absent. The pair of 
avicularia is situated proximally from the aperture, incor­
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porated within the peristome. The ovicell is hyperstomial 
and partly immersed.

Galeopsis cf. subquadrangularis (R euss, 1869a) 
pi. 29, figs. 3, 4

? 1869b Eschara subquadrangularis sp.n., R euss p. A ll  PI. 4,
Fig. 7

v. 2001b Galeopsis cf. subquadrangularis (R euss), Z agorsek 

p. 556, PI. 19. Fig. 1

Diagnosis: The colony is erect, bilamellar, flat and large. 
The zooecia are rhomboidal to oval hexagonal. The frontal 
wall is reduced, smooth. The marginal pores are large, rare. 
The pair of pores always occurs in the proximal end of the 
zooecium, some others may be arranged elsewhere around 
the zooecium. The aperture is large with a shallow sinus 
and a straight proximal margin. The peristome is short 
but wide, it occupies almost the whole frontal area. The 
spiramen is circular, usually with a diameter about one half 
of the diameter of the aperture. The avicularia are small, 
circular without a pivot. They are situated very near one 
to each other and near to the spiramen. Oral spines are not 
developed. The ovicell is small, immersed, and probably 
recumbent with a smooth frontal wall.
Remarks: The syntypes have not been found within the 
Reuss collection stored in the Museum of Natural History 
in Vienna.
The description and the illustration of Eschara subquad­
rangularis Reuss, 1869a shows all important features as 
present on the studied material. According to Gordon 
(pers. com., 1999) the paired avicularia arranged near the 
spiramen, a nonporous frontal wall and the small immersed 
ovicell are the specific features of the Galeopsis. 
Occurrence: Reingruberhohe (samples RH 10+11 and 
RH 31).
Distribution in time and space:
Priabonian - Vicentin (Reuss, 1869a), Austria (Zagorsek, 

2001b)

Genus L a g en ip o ra  H incks, 1877

The colony is encrusting and unilamellar. The zooecia 
are bottle-shape. The frontal wall is typically strongly 
convex and smooth perforated by a few marginal pores. 
The aperture has a shallow sinus. The peristome is well 
developed, often with a spinous projection usually carry­
ing oral avicularia. Adventitious avicularia are unknown. 
The ovicell is globular, hyperstomial and opens into the 
peristome.

Lagenipora ampullacea (R oemer, 1863)
pi. 31, figs. 1, 2

1863 Reptescharella ampullacea sp.n., R oemer p. 212, Pi. 
36, F ig .5

Diagnosis: The zooecia are elongated and large. The fron­
tal wall is smooth. The marginal pores are prominent in 
the proximal part of the zooecium; more distally they are 
indistinct. The aperture is circular, with a weekly defined 
shallow sinus. The peristome is well developed, smooth 
and without oral spines. The avicularium is median, large 
and usually tapering proximally. The hyperstomial ovicell 
is globular, partly immersed and has a nonporous frontal 
wall.
Remarks: The specimens described by R oemer (1 8 6 3 )  have 
no ovicells, but in respect to other features (bottle-shape 
zooecia, median avicularia, convex frontal nonporous 
wall), they are identical with the studied material. Due to 
the presence of a nonporous frontal wall bordered by mar­
ginal pores, a well-developed peristome with avicularium 
and ovicell, which is open in the peristome the described 
species belongs to Lagenipora.
Occurrence: Haselbach and Reingruberhohe only Seifert’s 
samples.
Distribution in time and space:
Chattian - Germany (Roemer, 1863)

Lagenipora cf. tuba (Manzoni, 1875) 
pi. 31, fig. 4

1988 Lagenipora tuba (M anzoni), M oissette p. 182, PI. 28, 
Fig. 6, 9

Diagnosis: The zooecia are elongated and have an im­
mersed proximal part. The frontal wall is flat and non­
porous. The marginal pores are indistinct and small. The 
aperture is rectangular to oval. The peristome is well de­
veloped and has spinous projections. The avicularia are in 
pairs, small. The ovicell is globular and has a nonporous 
frontal wall.
Remarks: No ovicells have been preserved in the Rein- 
gruberhohe specimens. Due to spinous projections on the 
peristome, the small avicularia and the rectangular aper­
tures the material belongs to Lagenipora tuba (Manzoni, 
1875) as described by Moissette (1988).
Occurrence: Reingruberhohe only Seifert’s samples. 
Distribution in time and space:
Messinian - Algeria (Moissette, 1988)

Lagenipora urceolaris Goldfuss 
pi. 31, fig. 3

1862 Cellepora urceolaris G oldfuss p. 25, PI. 9, Fig. 2 
1864b Lepralia urceolaris G oldfuss, R euss p. 634, PI. 12, 
Fig. 8

Diagnosis: The zooecia are characteristically bottle- 
shape and large. The frontal wall is strongly convex and 
smooth. The marginal pores are small, rare and indistinct. 
The aperture is circular. The peristome is well developed, 
smooth and without oral spines. The avicularia are small,
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paired and usually circular. The hyperstomial ovicell is 
small, globular, slightly immersed and has a nonporous 
frontal wall. The circular oeciopore is situated close to 
the peristome, near the zooecial aperture.
Remarks: The original descriptions as well as the illustra­
tion by Goldfuss and also the description by Reuss are 
identical with presented specimens, except for the size of 
the ovicells. Goldfuss did not describe ovicells, however 
Reuss figured very small, semilunar ovicells in his speci­
mens. Reingruberhohe specimens have larger and more 
globular ovicells. Unfortunately the original material of 
Reuss has not been found in the Museum of Natural His­
tory in Vienna and therefore it is hard to discuss whether 
these two specimens are conspecific or not. Due to the pres­
ence of bottle-shape zooecia with weekly visible marginal 
pores, a well developed peristome with small avicularia 
and ovicell opening into the peristome this species is listed 
under the Lagenipora.
Occurrence: Reingruberhohe only Seifert’s samples. 
Distribution in time and space:
Priabonian - Germany (Reuss, 1864a)

Family Phidoloporidae Gabb & Horn, 1862

Genus lodictyum  H arm er , 1933

The colony is unilamellar, often branching and forming 
nets. The frontal wall is centrally nonporous, rare marginal 
pores may occur. The aperture has well defined denticles 
inside the peristome. The avicularia are frontal vicarious, 
or missing. Oral spines are unknown. The ovicell is re­
cumbent and has usually a closing lamella with a median 
keel.

lodictyum  rubeschii (R euss, 1848) 
pi. 30, fig. 5

v.* 1848 Retepora Rubeschii sp.n., R euss p. 48, PI. 6, Fig. 35- 
37
1974 lodictyum rubeschii (R euss), D avid & Pouyet p. 199 
1977 lodictyum rubeschii (R euss), V avra p. 146 

v. 1989 lodictyum rubeschii (R euss), S chmid p. 54, PI. 16, Fig. 
1-5

v. 2001a lodictyum rubeschii (R euss), Z agorsek p. 70, PI. 33, 
Fig. 4

Diagnosis: The zooecia are oval, arranged in 3 to 4 longi­
tudinal rows. The aperture is very large, semilunar, with 
a straight proximal margin and with a short peristome. 
The frontal wall is smooth, flat, sometimes little convex. 
Centrally, the frontal wall is perforated by a small and 
drop-like sinus.
The ovicell is small, slightly prominent and has a smooth 
frontal wall. The avicularia are small, rare and arranged 
on the frontal wall. The dorsal side of the colony is 
smooth.

Occurrence: Reingruberhohe (sample RH 10+11). 
Distribution in time and space:
Priabonian - Hungary (Zagorsek, 2001a),
Tortonian - Austria & Hungary (Reuss, 1848, David & 

Pouyet, 1974), Austria (VAvra, 1977)

Genus Reteporella B usk , 1884

The colony is erect, unilamellar, dichotomously branch­
ing or reticulates. The zooecia are arranged in alternating 
longitudinal rows and have apertures only on one side. The 
frontal wall is nonporous and has rare marginal pores. A 
peristome is developed, characteristically perforated by 
the spiramen. Oral spines may be present. Adventitious 
avicularia are usually situated on the frontal wall. The 
ovicell is hyperstomial. The dorsal surface of the colony 
is often smooth.
Remark: Reteporella is a senior synonym of Sertella Jul- 
lien, 1903 (Gordon, 1989). Retepora is a preoccupied 
name for Cyclostomatous Bryozoa. Therefore, all the 
Cheilostomatida species of Retepora and Sertella are 
listed here under Reteporella

Reteporella  tuberculata  (R euss, 1869a) 
pi. 29, fig. 6

v.* 1869a Retepora tuberculata sp.n ., R euss p. 267 , pi. 3 1 ,fig. 

9, 10

1963 Retepora tubercolata (R euss), B raga p. 36, PI. 4, Fig. 
5

v. 1963 Sertella cellulosa (L innaeus), M alecki p. 126, PI. 14, 
Fig. 8

v. 1988 Sertella tuberculata (R euss), B raga & B arbin p. 526, 
PI. 9, Fig. 6

v. 2001b Reteporella tuberculata (R euss), Z agorsek p. 557, PI. 
20. Fig. 1

Diagnosis: The colony is reticulating, forming nets. The 
branches are biserial or rarely triserial. The shape of the 
zooecia is indiscernible. They have a smooth frontal wall 
and rare, small marginal areolar pores. The aperture is 
circular to oval and has small condyles. The spiramen is 
large, remarkable. The avicularium is small, very rare. 
A peristome is not developed. The ovicell is globular, 
small, probably hyperstomial and has a frontal fissure. 
The dorsal surface of the colony is smooth, convex and 
has no avicularia.
Remark: Although no avicularia have been found among 
the studied material, due to the presence of other features 
this material belongs to this species. According to a re­
cently made study of the originals of the Malecki (1963), 
Sertella cellulosa (Linnaeus) as he described it, belongs 
to Reteporella tuberculata (Reuss, 1869a).
Occurrence: Haselbach and Reingruberhohe (sample RH 
31 and Seifert’s samples).
Distribution in time and space:
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Priabonian Vicentin (Reuss, 1869a), Poland (Malecki, 
1963), Romania (Ghiurca, 1987), Italy (Braga & 
Barbin, 1988), Slovakia (Zagorsek & Kazmer, 2000), 
Hungary (Zagorsek, 2001a), Austria (Zagorsek, 
2001b)

Reteporella simplex (B usk, 1859) 
pi. 30, fig. 3, 4

1859 Retepora simplex sp.n., B usk p. 76, PI. 12, Fig. 3 
1884 Retepora simplex sp.n., B usk p. 118, Fig. 28, PI. 28. 
Fig. 4

v. 1869a Retepora simplex (B usk), Reuss p. 266, PI. 31, Fig. 7 
1963 Retepora simplex (B usk), B raga p. 36 

? 1963 Retepora simplex B usk, M alecki p. 126, PI. 13, Fig. 2
v. 1988 Sertella simplex (B usk , 1859), B raga & B arbin p. 

526
v. 2001a Reteporella simplex (B usk), Z agorsek p. 71, PI. 34, 

Fig. 1

Diagnosis: The colony is erect, dichotomous and does not 
form nets. The elongated zooecia have a slightly convex 
frontal wall and are arranged in 3-4 longitudinal rows. 
The marginal areolar pores are very small and rare. The 
spiramen is small, drop-like and situated on the middle of 
the frontal wall. The aperture is very large, oval and with 
small condyles. Oral spines are developed, usually only 
one pair of them is situated distally from the aperture. The 
avicularium is large, frontal and has a pivot. The ovicell 
is hyperstomial, slightly prominent. The dorsal surface of 
the colony is smooth, nonporous.
Remarks: I have already mentioned (Zagorsek, 2001a) that 
Busk (1859 and 1884) described two new species under 
the same name, they differ however in the presence of 
avicularia (the first one is without avicularia, the second 
one a has large frontal avicularium).
The Reingruberhohe material shows same features of 
Busk’s second description, which are identical with 
Hungarian as well as Reuss’s material. These species are 
perhaps conspecific and the presence or absence of frontal 
avicularia could be probably caused by preservation or 
ecological needs. The specimens described by Malecki 
(1963) have mostly two oral avicularia, the shape of the 
zooecia is much longer and the apertures are much smaller 
than in Retepora simplex (Busk, 1859). Therefore, it is not 
certain if these specimens also belong to this species. 
Occurrence: Reingruberhohe (samples RH 10+11 and 
RH 31).
Distribution in time and space:
Priabonian - Vicentin (Reuss, 1869a), Poland (Malecki, 

1963), Italy (Braga & Barbin, 1988), Romania 
(Ghiurca, 1987), Hungary (ZAgorsek, 2001a), Slova­
kia (Zagorsek & Kazmer, 2000), Austria (Zagorsek, 
2001b)

Piacenzian - Italy (Braga & Barbin, 1988), United King­
dom (Malecki, 1963)

Reteporella subovata (Sto lic zk a , 1862) 
pi. 31, fig. 5

v.* 1862 Eschara subovata sp.n., Stoliczka p. 87, PI. 2, Fig. 9 
v. 2001b Reteporella subovata (S toliczka), ZAgorsek p. 558, 

PI. 20, Fig. 2

Diagnosis: The colony is erect and not reticulate. The zooe­
cia are circular to oval and arranged in 2 to 5 longitudinal 
rows. The aperture is circular, large and has condyles. The 
frontal wall is reduced, very short, smooth and convex. The 
marginal areolar pores are small and rare. The spiramen 
is small. The avicularium is small, circular without pivot 
and situated proximally from the aperture. The ovicell is 
hyperstomial or slightly recumbent, deeply immersed with 
a smooth frontal wall. The dorsal surface of the colony is 
smooth. Occasionally, small avicularia may be developed 
on the dorsal wall of the colony.
Remarks: Due to the presence of a unilamellar colony, a 
spiramen on the frontal wall and frontal avicularia this 
species is listed under Reteporella. The syntypes deposited 
in the Museum of Natural History in Vienna are almost 
identical with the described specimens. Some of the 
syntypes probably belong to a new species, because they 
have a porous frontal wall and much larger colonies. The 
ovicell has been found only among the Reingruberhohe 
specimens. It is globular, deeply immersed, probably re­
cumbent, but do not have preserved the frontal wall. 
Occurrence: Haselbach and Reingruberhohe (sample RH 
31 and Seifert’s samples).
Distribution in time and space:
Priabonian Germany (Stoliczka, 1892), Hungary 

(ZAgorsek, 2001a), Austria (ZAgorsek, 2001b)

Genus Sparsiporina d’Orbigny, 1852

The colony is erect, unilamellar and dichotomously 
branching. The branches are biserial to quadriserial. The 
frontal wall is nonporous except for the ascopore; the 
marginal pores are not developed. An oral spine is often 
present. The hyperstomial ovicell is immersed and has a 
porous frontal wall. The dorsal side of the colony is porous 
by visible lateral zooecial walls developed characteristical 
zigzag pattern.

Sparsiporina elegans (R euss, 1848)

1848 Retepora elegans sp.n., R euss p. 48, PI. 6, Fig. 38 
1891 Retepora elegans R euss, W aters p. 30, PI. 4, Fig. 9, 
10
1963 Sparsiporina elegans (R euss), B raga p. 37 
1975 Sparsiporina elegans (Reuss), B raga p. 147, PI. 2, Fig. 7 
1977 Sparsiporina elegans (R euss, 1848), V avra p. 146 
1980 Sparsiporina elegans (R euss), B raga p. 57, Fig. 42 

v. 1988 Sparsiporina elegans (R euss), B raga & B arbin p. 526, 
PI. 9, Fig. 8
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v. 2001b  Sparsiporina elegans (R euss), Z agorsek p. 558

Diagnosis: The colony has biserial branches, before the 
bifurcation the branches are triserial. The shape of the 
zooecia is indiscernible, longitudinal. The frontal wall 
is smooth and slightly porous by very small scattered 
pores. The apertures are circular to oval and have a large 
peristome. The oral spines are arranged distally from the 
aperture, there are about 3 -6  spines around each aperture. 
The ascopore is circular and situated near to the proximal 
margin of the aperture. The ovicell is small and has a 
smooth slightly porous frontal wall. The dorsal side of 
the colony is fibrous, with visible elevated lateral zooecial 
walls forming typical zigzag pattern.
Remarks: The specimens from Waschberg zone exhibit 
all specific features of this species except for the ovicells, 
which are a little more immersed than described by Braga 
& Barbin (1988), the frontal wall is not preserved. The illus­
tration of Reuss (1848) however also shows more immersed 
ovicells, so probably it is only within species variation. 
Occurrence: Haselbach and Reingruberhohe (samples RH 
10+11, RH 12, RH 31 and Seifert’s samples). 
Distribution in time and space:
Priabonian - Italy (Waters, 1891, Braga & Barbin, 1988), 

Hungary (Zagorsek, 2001a), Slovakia (Zagorsek & 
Kazmer, 2000), Austria (Zagorsek, 2001b)

Rupelian - Italy (Braga & Barbin, 1988)

Genus Schizotheca H incks, 1877

The colony is encrusting. The frontal wall is convex and 
smooth imperforate except for a few marginal areolar 
pores. Condyles are well developed. The avicularia are 
vicarious. The ovicell has a nonporous frontal wall.

Schizotheca (?) ternata (R euss, 1848) 
pi. 30, fig. 7

1848 Cellepora ternata m, R euss p. 91, PI. 11, Fig. 5 
v. 1874 Lepralia ternata (R euss), R euss p. 167, PI. 3, Fig. 11, 

PI. 7, Fig. 5
1974 Gemelliporella ternata (R euss), D avid & Pouyet p. 178, 
PI. 15, Fig. 7

Diagnosis: The zooecia are irregular in shape, mostly oval 
to rectangular. The marginal areolar pores are very rare, 
there are about 3-5 pores around each zooecium. The fron­
tal wall is distally arising above the aperture and forming 
a characteristically developed rim carrying a small sinus 
and large condyles. The oral spines are well developed, 
usually 4 of them are situated on the distal margin of the 
aperture. The avicularia are suboral, small, without pivotal 
bar and situated on the margin of the rim. The ovicell is 
unknown.
Remarks: David & Pouyet (1974) listed this species 
among the genus Gemelliporella Canu & Bassler, 1920.

Gemelliporella should have a wide sinus and a proximal 
margin of the apertures without characteristic rim. On the 
other hand, Schizotheca should have vicarious avicularia 
(H ayward & R yland, 1979), but the present species has 
certainly suboral to oral avicularia. I have only a few 
specimens in my hand, so the exact genus attribution 
remains uncertain.
Occurrence: Reingruberhohe (sample RH 31). 
Distribution in time and space:
Tortonian - Austria & Hungary (R euss, 1848, D avid & 

Pouyet, 1974)

Schizotheca  (?) sp. 
pi. 30, fig. 8

Diagnosis: The zooecia are irregular in shape, mostly oval 
to rectangular. The marginal areolar pores are big, about 8 - 
10 of them situated around each zooecium. The frontal wall 
arises distally above the aperture and forms a characteristic 
developed rim carrying a small sinus and large condyles. 
Oral spines are usually not developed. The avicularia are 
suboral, small, without pivotal bar and situated on the 
margin of the rim. The ovicell is deeply immersed, the 
nature of the frontal wall is not known.
Remarks: The specimens show characteristic features, 
like big areolar pores, a rising rim carrying a small sinus, 
large condyles and small suboral avicularia, a combination 
that is not present in any known genus. The preservation 
and presence of only 3 specimens, however, does not al­
low us to state if it is a new genus or not. Most similar is 
Schizotheca that differs mainly in having vicarious avicu­
laria instead of suboral (as exhibits the studied material) 
only. This difference is perhaps not sufficient to establish 
a new genus.
Occurrence: Reingruberhohe (sample RH 31).

Superfamily Biporidae G regory, 1893
Family Batoporoidea N eviani, 1900

G enus B a to p o ra  R euss, 1867

The colony is spherical to sub-conical and free, with zooe­
cia arranged in more than one layer. The zooecia have ter­
minal apertures and nonporous frontal walls. The aperture 
has a sinus pointed towards the periphery of the colony (to 
the older part). Terminal kenozooecia and avicularia are 
usually developed. The ovicell is hyperstomial and has a 
nonporous frontal wall.

Batopora m ultiradiata  R euss, 1869a 
pi. 31, fig. 7

v.* 1869a Batopora multiradiata sp.n., R euss p. 265, PI. 31, Fig. 
1-4
1976 Batopora multiradiata R euss, 1869a, C ook & L agaaij 

p. 350, PI. 4, Fig. 4 - 6
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1980 Batopora multiradiata (R euss), B raga p. 65, Fig. 61 
v. 1988 Batopora multiradiata (R euss), B raga & B arbin p. 

530, PI. 12, Fig. 1,2
? 1988 Batopora multiradiata (R euss), B raga & B arbin p.

530, PI. 11, Fig. 4
v. 1992 Batopora cf. multiradiata (R euss), Z agorsek p. 378, 

Fig. 7c, e
v. 2001a Batopora multiradiata R euss, ZAgorsek p. 73, PI. 35, 

Fig. 2, 4, 6

Diagnosis: The colony is semi-globular to conical and 
composed of about 80 - 100 zooecia. The colonial base is 
flat, formed by dorsal walls of the youngest zooecia. It is 
slightly porous and is perforated by large circular pores 
and kenozooecia in the middle. The zooecia are arranged 
in 3 to 5 layers, tube-like.
The aperture is rhomboidal and terminal. A small drop-like 
kenozooecium is present around the apex, at the top of 
the conical colony. The intrazooecial avicularia are small, 
drop-like, with a pivot and with a palate tapering distally. 
The ovicell is unknown.
Remarks: The syntypes deposited in the Museum of Natu­
ral History in Vienna have a slightly larger diameter than 
the Reingruberhohe specimens, but the shape of the colony 
and the features present on the zooecia are identical. 
Occurrence: Haselbach and Reingruberhohe (samples RH 
12 and RH31).
Distribution in time and space:
Priabonian - Vicentin (Reuss, 1869a), Romania (Ghiur- 

ca, 1987), Italy (Braga & Barbin, 1988), Poland 
(Malecki, 1963), Slovakia (Zagorsek, 1992), Hun­
gary (Zagorsek, 2001a), Austria (ZAgorsek, 2001b) 

Rupelian - Italy (Braga & Barbin, 1988)

Batopora haselbachensis sp.n.
pi. 32, fig. 1-6

kenozooecium may be developed. The ovicell was not 
observed.
Holotype: The specimen (1329) depicted in pi. 32, fig. 2, 
from the locality Haselbach, deposited in the Institute of 
Paleontology of University Vienna, Austria.
Paratypes: 15 specimens from the locality Haselbach, 
deposited in the Institute of Paleontology of University 
Vienna, Austria.
Derivatio nominis: Due to its occurrence at Haselbach. 
Locus typicus: Haselbach - Waschberg zone 
Stratum typicum: Eocene - Priabonian.
Dimensions:
(in micro meters = x = average, details in fig. 16): 
diameter of the colony: 1265 x 1273 - 1382 x 1594; x = 
1360 x 1417
height of the colony: 808 
length of zooecia: x = 207 
width of zooecia: x = 95 
length of zooecial aperture: x = 86 
width of zooecial aperture: x = 88 
area of zooecial aperture: x = 6008 
length of apical zooecia: x = 89 
width of apical zooecia: x = 94 
length of apical kenozooecia: x = 31 
width of apical kenozooecia: x = 35 
area of apical zooecia: x = 7200 
length of avicularium: 45 
width of avicularium: 51
distance between margin of the colony and uppermost edge 
of the dorsal side, measured in transverse section: 307 
width of peristome: 121 147;x=130
Description: The colony is free, discoidal to conical and 
composed of about 20-40 zooecia arranged only in one 
layer and budding from reverse side to the frontal side. The 
zooecia are tube-like, with a circular, terminal aperture and 
are surrounded by scattered marginal pores. A peristome 
is developed on the marginal zooecia. The aperture has a

Diagnosis: The colony is 
free, discoidal to conical 
with a concave base. The 
zooecia are arranged only in 
one layer, tube-like and have 
a circular, terminal aperture. 
The small drop-like kenozo­
oecium is situated around the 
apex. Intrazooecial avicularia 
are not observed. The colo­
nial base is always concave, 
formed by dorsal walls of 
the zooecia, nonporous, only 
rare by some pores may occur 
between the zooecia. A central

Figure 16: Chart of important
measurements of Batopora hasel­
bachensis sp.n. (values in pm).
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shallow sinus pointed towards the periphery of the colony. 
The apex of the colony is formed by circular zooecia sur­
rounded sometimes by small drop-like kenozooecia. The 
base (the periphery late astogenetic region) is always 
concave, nonporous with dorsal walls of the zooecia be­
ing visible. The central part of the base is perforated by 
a large pore. Neither intrazooecial avicularia nor ovicell 
have been observed.
Comparison: Batopora multiradiata Reuss, 1869a is the 
most similar species to Batopora haselbachensis sp.n. It 
differs mainly in having 70-90 zooecia arranged in many 
layers and in having enlarged central kenozooecia. Very 
similar is also Batopora rosula, Reuss 1848, which how­
ever typically occurs only in Miocene sediments. Batopora 
rosula, Reuss 1848 has also zooecia in many layers and 
its base is strongly porous and/or granular. According to 
Braga (pers. com., 1999), Batopora haselbachensis sp.n. 
may be perhaps considered as an ancestor of Batopora 
rosula, Reuss 1848. Stenosipora reussi (Stoliczka, 1862) 
is also similar to Batopora haselbachensis sp.n. in having 
zooecia only in one layer and having a concave dorsal 
side. The zooecia of Stenosipora reussi (Stoliczka, 1862), 
however show relations to a different genus.
Remark: Because the aperture has a sinus, which is pointed 
towards the periphery of the colony and the colony has 
a conical shape, the described species is listed under 
Batopora.
Occurrence: Haselbach.

Genus Lacrimula C ook , 1966

The colony is free and conical, multilamellar. The apical 
region has prominent kenozooecial tubes. The circular 
apertures have a well-developed pair of condyles and a 
sinus. Vicarious avicularia may be present. The hypersto- 
mial ovicell is prominent.

Lacrimula perfecta (A ccordi, 1947)

1947 Conescharellina perfecta sp.n., A ccordi p. 105, PI. 1, 
Fig. 1-7
1947 Conescharellina veronensis sp.n., A ccordi p. 108, PI. 
1, Fig. 8-10
1963 Conescharellina perfecta A ccordi, B raga p. 44 
1963 Conescharellina veronensis A ccordi, B raga p. 44, PI. 
4, Fig. 10-12
1972 Conescharellina perfecta A ccordi, B raga & M unari 

p. 123, Fig. 2
1972 Conescharellina veronensis A ccordi, B raga & M unari 

p. 123, Fig. 2
1975 Conescharellina perfecta A ccordi, B raga p. 147, PI. 
3, Fig. 12-14
1976 Lacrimula perfecta (A ccordi), C ook & L agaaij p. 358, 
Fig. 7A, PI. 4, Fig. 3, PI. 7, Fig. 1
1980 Lacrimula perfecta (A ccordi), B raga p. 65, Fig. 74- 
77

v. 1988 Lacrimula perfecta (A ccordi), B raga & B arbin p. 529, 
PI. 12, Fig. 4 ,5

v. 2001a Lacrimula perfecta (A ccordi), Z ágorsek p. 73, PI. 
35, Fig. 1,3

Diagnosis: The colony is rooted, or free-living, of conical 
shape and has a flat base. The zooecia are tube-like with a 
terminal aperture. There is a maximum of 9 zooecial rows 
arranged radially from the apex to the base of the colony. 
The apical kenozooecial tube is very large, with numerous 
pores and a small apical pore. The zooecia have terminal 
and large apertures bearing a pair of small condyles. The 
avicularia are drop like and have a pivotal bar. The ovicell 
is rare, large and globular.
Remarks: The ovicell is not observed in the Reingruber- 
hóhe specimens, however the other features (mainly the 
general shape of the colony and the avicularia with pivot) 
allow us to list them in the described species. 
Occurrence: Haselbach and Reingruberhohe (sample RH 
9).
Distribution in time and space:
Priabonian Italy (Braga & Barbin, 1988), Slovakia 

(Zágorsek, 1992), Hungary (Zágorsek, 2001a)

Genus Orbitulipora Stoliczka, 1862

The colony is flat, characteristically bilamellar or discoidal, 
free. The frontal wall is nonporous or slightly perforated 
by small pores. The aperture is terminal, large and has a 
straight lower margin. The ovicell is recumbent. Avicularia 
are unknown.

Orbitulipora petiolus L onsdale, 1850  
pi. 31, fig. 6

v. 1862 Orbitulipora Haidingeri sp.n., Stoliczka p. 91,PI. 3, 
Fig. 5
1867 Orbitulipora petiolus Lonsdale, R euss p. 217, Pi. 1, 
Fig. 1, 2
1953 Orbitulipora petiolus Lonsdale, B assler p. G230, Fig. 
172/1

v. 1963 Orbitulipora petiolus Lonsdale, M alecki p. 137, Fig. 
61, PI. 25, Fig. 5
1966 Orbitulipora petiolus Lonsdale, C heetham p. 105, Fig. 
80

v. 1988 Orbitulipora petiolus Lonsdale, B raga & B arbin p. 
530

Diagnosis: The colony is orbicular, bilamellar and discoi­
dal with peduncle. The zooecia grow in regular concentric 
rows. The largest zooecia are arranged at the margin of 
the colony, the smaller in its centre. There are two layers 
of zooecia, connected by its dorsal parts. This connection 
line is calcified and forms a median lamella. The zooecia 
are circular. The frontal wall is nonporous and smooth. The 
aperture is large mostly oval and has a straight lower edge.
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Taxa from Waschberg zone Molasse
zone

Buda
marl

Southern
Alps

Western
Carpathians

Outer
Carpathians

Transylvanian
basin

Adeonella minor (R euss) # # # # # #
Adeonella ornatissima (S toliczka) # #
Adeonellopsis coscinophora (R euss) # # # #
Adeonellopsis giampietroi Z ágorsek #
Adeonellopsis porina (R oemer) # # # # # #
Adeonellopsis sp.
Adeonellopsis triporica sp.n. #
Aimulosia manzonii (N eviani) #
Alderina subtilimargo (R euss) # # # # # #
Amphibiestrum appendiculata (R euss) # # # # # #
Arthropoma rugulosa (R euss) # #
Arthropoma sparsipora (R euss) # # # #
Aviculiera hungarii Z ágorsek #
Aviculiera austriensis sp. n. #
Aviculiera sp.
Babickella janensis gen. nov. sp. n.
Bactridium hagenowi R euss # # # # #
Batopora haselbachensis sp.n.
Batopora multiradiata R euss # # # # # #
Biflustra savartii texturata (R euss) # # # # #
Bobiesipora fasciculata (R euss) # #
Caberoides continua (W aters) #
Calpensia gracilis (M unster) # # #
Calpensia polysticha (R euss) # # # # # #
Castanopora megacephala (R euss) #
Cellaria reussi cPO rbigny # # # # #
Celleporaria conglomerata (G oldfuss) # # #
Celleporaria globularis (B ronn) # # # # #
Chlidoniopsis vavrai sp. n.
Chlidoniopsis vindobonensis (R euss) # # # #
Costatimorpha algella gen. nov. sp. n.
Crassimarginatella macrostoma (R euss) # # # # # #
Crisia ebúrnea (L innaeus) # # #
Crisia elongata M ilne E dwards # # # # #
Crisia hoernesii R euss # # # # #
Crisidmonea tripora (C anu & B assler)
Cyclicopora laticella C anu & B assler # # #
Cystisella midwayanica C anu & B assler

Diaperoecia sparsa (R euss) # #
Diastopora flabellum R euss # #
Diplosolen brendolensis (W aters) #
Disporella coronula (R euss) # # # # #
Disporella goldfussi (R euss) #
Disporella grignonensis M ilne E dwards # # # # # #
Disporella radiata (S avigny-A udouin) # # # # #
Disporella verrucosa P hilippi #
Ditaxiporina septentrionalis (W aters) # # #
Escharella cheilopora (R euss)
Escharella grotriani (S toliczka) # # # #
Escharella teñera (R euss) # # # #
Escharoides coccínea (A bildgaard) # # # # # #
Escharoides crenilabris (R euss) # #
Escharoides mamillata (W ood)
Exidmonea atlántica D, M & P # # # # # #
Exidmonea giebeli (Stoliczka) # # # # # #
Exidmonea hoernesi (S toliczka) # # # # # #
Exochoecia compressa (R euss) # # # # # #
Filisparsa tenella Stoliczka # # #
Foveolaria vibracula Zágorsek # #
Galeopsis cf. subquadrangularis (R euss) #
Gephyrotes convexa C anu & B assler #
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Taxa from Waschberg-Zone MZ BM S-Alps W-Carp. O-Carp. Transs.-Basin
Gigantopora duplicata (R euss) # # # # #
Gigantopora lyratostoma (R euss) # # # # #
Gordoniella diporica Z ágorsek # #
Gordoniella longituda sp. n.
Hemicyclicopora parajuncta C anu & B assler

Herentia hydmanii (Johnston) # #
Heteropora subreticulata R euss # # # # # #
Hippomenella bragai Z ágorsek # #
Hippomenella megalota R euss

Hippomonavella bisulca #
Hippomonavella exarata (R euss) # # # #
Hippomonavella stenosticha (R euss) # # #
Hornera concatenata R euss # # # # #
Hornera frondiculata M ongerau # # # # # #
Hornera simplicissima B raga & B arbin # # #
Hornera verrucosa R euss # # #
Houzeauina parallela (R euss) # #
Idmidronea uniporica sp.n.
Iodictyum rubetschii (R euss) #
Kionidella excelsa K oschinsky # # # # # #
Lacrimula perfecta (A ccordi) # #
Lagenicella helmbergii Z ágorsek #
Lagenipora ampullacea (R oemer)
Lagenipora tuba (M anzoni)
Lagenipora urceolaris G oldfuss

Lichenopora turbinata D efrance #
Lunulites quadrata (R euss) # # # # #
Margaretta ceroides (E llis-S olander) # # # # # #

Mecynoecia geinitzi R euss # # #
Mecynoecia proboscidea (M ilne E dwards) # # # # # #
Mecynoecia pulchella (R euss) # # # # #
Meniscopora syringopora (R euss) # # # # #
Metradolium obliquum C anu &  B assler #
Metrarabdotos maleckii C heetham # # # # #
Micropora ? sp.
Micropora hexagona (Z ágorsek) # # #
Mollia patellaria (M oll) #
Nematifera susannae Z ágorsek # # #
Ogivalina dimorpha (C anu) # #
Oncousoecia biloba (R euss) # # # # #
Onychocella subpyriformis (cTA rchiac) # # # # # #
Orbitulipora petiolus L onsdale # # # #
Otiochmella discoida gen. nov. sp. n.
Plagiosmittia denticulifera C anu & B assler

Polyascosoecia cancellata C anu # # # # # #
Porella clavula (C anu & B assler # # # #
Poricellaria complicata (R euss) # #
Porina coronata (R euss) # # # # # #
Porina duplicata (R euss) # # #
Prenantia phymatopora (R euss) # # # # #
Puellina (Cribrilaria) radiata (M oll) # # # # # #
Pyripora huckei B uge

Reteporella simplex (B usk) # # # # #
Reteporella subovata (S toliczka) # # # #
Reteporella tuberculata (R euss) # # # # # #
Reussia (Smittina) regularis (R euss) # # # # #
Rosseliana rosselii (A udouin) # # # # #
Schizomavella larva (R euss) # # #
Schizoporella cf. geminipora (R euss) #
Schizoporella dunkeri (R euss) # #
Schizotheca (?) sp.
Schizotheca (?) ternata (R euss)
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Taxa from Waschberg-Zone MZ BM S-Alps W-Carp. O-Carp. Transs.-Basin
Scrupocellaria gracilis R euss # # #
Smittina cervicornis (P allas) # # # # # #
Smittoidea angulata B ronn #
Smittoidea excentrica (Reuss) # # # #
Smittoidea perforata (C anu & B assler)
Smittoidea sp.
Sparsiporina elegans (R euss) # # # # #
Steginoporella cucullata (R euss) # # #
Steginoporella elegans chattiensis P.& D. # # # #
Steginoporella firma (R euss) # #
Steginoporella haidingeri (R euss) # # # # #
Steginoporella reingruberhohensis sp. n. #
Stenosipora simplex (K oschinsky) # # # #
Tayloripora ovicellata sp. n.
Teichopora cf. clavata G regory

Tervia serrata (R euss) # # # # # #
Trochiliopora beyrichii (R euss) # # # # # #
Trochiliopora planiformis sp. n.
Tubucella mammillaris (M ilne E dwards) # # #
Tubucella papillosa (R euss) # # # # # #
Tychinella schreibersi (R euss) # # # # #
Umbonula macrocheila (R euss) #
Umbonulla monoceros (R euss) #
Unifissurinella boulangeri Poignant #
Vavropora pupuliformis Z agorsek # #
Vibracella trapezoidea (R euss) # # # # #
Vincularia subsymmetrica (C anu) # #
Ybselosoecia typica (M anzoni) # # #
Zuzanella kovaci ZAgorsek #
Total number of taxa 153 87 90 71 68 72 62
Number of species not occurring in WZ 34 43 32 30 40 29
Total number of species in each locality 121 133 103 98 112 91
Similarity coeficient 46,5 45,9 38,4 37,2 37,3 34,1

Table 2: Comparison between Waschberg Zone (WZ) and other areas in Alpine Carpathians region.

The ovicell is recumbent, usually developed on the margin 
of the colony and has a nonporous frontal wall.
Remarks: Cheetham (1966) pointed out, that Orbitulipora 
petiolus Lonsdale, 1850 has deeply immersed hypersto- 
mial ovicells, however in the studied material ovicells 
seem more likely to be recumbent.
To solve the problem a thin section is needed, which due 
to the mode of preservation is not possible with Reingru- 
berhohe material.
Occurrence: Reingruberhohe (samples RH 9 and RH 31). 
Distribution in time and space:
Bartonian - Belgium (Cheetham, 1966)
Priabonian Germany (Stoliczka, 1892), Italy (Braga 

& Barbin, 1988), Poland (Malecki, 1963), United 
Kingdom (Cheetham, 1966), Slovakia (Zagorsek & 
Kazmer, 2000), Hungary (Zagorsek, 2001a) 

Rupelian - Germany (Reuss, 1867), Italy (Braga & B ar- 
bin, 1988), Belgium (Bassler, 1953)

Tortonian - (Bassler, 1953)

Family Incertae sedis

Genus Bactridium  R euss, 1848

The colony is erect, very narrow with two alternating rows 
of zooecia. The aperture is keyhole shaped, without oral 
spines, but it has developed condyles. The frontal wall is 
strongly porous. The avicularium is small and situated on 
the frontal wall. The ovicell is unknown.
Remarks: Canu & Bassler (1917) established a new 
genus Hippozeugosella with the type species Bactridium 
hagenowi Reuss, 1848. They argued that Hippozeugosella 
has hyperstomial ovicells. Later Bassler (1953) put Hip­
pozeugosella within the synonymy of Bactridium, but did 
not mention ovicells. I believe that Bactridium hagenowi 
Reuss, 1848 has no ovicells. Gordon (pers. com., 1999) 
argued that, according to the specific growth pattern of the 
Bactridium colony, the family to which it could belong 
was uncertain.

Bactridium hagenowi R euss, 1848  
pi. 30, fig. 6

v.* 1848 Bactridium hagenowi sp.n., R euss p. 57, PI. 5, Fig. 28
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v. 1869a Bactridium hagenowi R euss, R euss p. 266, PI. 31, Fig. 
5-6
1891 Bactridium hagenowi R euss, W aters p. 7, PI. 1, Fig. 
18-19

v. 1988 Bactridium hagenowi R euss, B raga & B arbin p. 524, 
PI. 8, Fig. 3

v. 2001a Bactridium hagenowi R euss, Z agorsek p. 74, PI. 31, 
Fig. 4-6

Diagnosis: The colony is bifoliate, with two rows of zo- 
oecia facing laterally. The zooecia are elongated, joint by 
dorsal walls and therefore yield a zigzag pattern on the 
lateral wall. The frontal wall is concave and perforated 
by many large pores.
The aperture is circular and has developed spines on the 
wide but short peristome. The avicularium is very small 
and rare, situated approximately in the middle of the frontal 
wall and has a pivot bar. The dorsal surface of the colony 
has visible lateral walls of the zooecia and marginal areolar 
pores. The marginal areolar pores are developed only in 
the middle part of the colony, the marginal part is smooth 
and nonporous.
Remarks: The described specimens are identical with the 
syntypes deposited in the Museum of Natural History in 
Vienna.
The holotype has small avicularia in the frontal wall, but 
some of the syntypes exhibit no avicularia at all. However, 
the material described by Waters (1891) contains large 
avicularia on the frontal wall. The absence or presence 
of avicularia could be probably caused by different eco­
logical conditions, and therefore by only a within species 
variability.
Occurrence: Reingruberhohe (sample RH 1).
Distribution in time and space:
Priabonian Vicentin (Reuss, 1869a), Romania (Ghiur- 

ca, 1987), Italy (Braga & Barbin, 1988), Slovakia 
(Zagorsek & KAzmer, 2000), Hungary (Zagorsek, 
2001a), Austria (Zagorsek, 2001b)

Rupelian - Italy (Braga & Barbin, 1988)

Genus Herentia G ray, 1848

The colony is encrusting. The frontal wall is centrally 
nonporous, there are only a few marginal areolar pores. 
The aperture has a sinus and oral spines. The avicularia are 
vicarious, oval, single and situated on the frontal wall. The 
ovicell is deeply immersed, hyperstomial or recumbent 
with a nonporous frontal wall.
Remarks: Schmid (1989) argued that Herentia Gray, 1848 
differs from Escharina Milne Edwards, 1836 and it is 
to be regarded as a valid genus. Herentia differs from 
Escharina mainly in having only one avicularium with 
oval palate and a deeply immersed ovicell. For details of 
the description of differences between these two genera, 
see Schmid (1989).

Herentia hydmanii (Johnston, 1847) 
pi. 26, fig. 5

? 1891 Schizoporella phymatopora (R euss), W aters p. 28
? 1920 Schizolavella phymatopora (R euss), C anu & B assler

p. 358
non 1988 Escharina (Schizolavella) phymatopora (R euss), B raga 

& B arbin p. 523, PI. 8, Fig. 2
v. 1989 Herentia hydmanii (Johnston), Schmid pp. 45, PI. 13, 

Fig. 1,2,4
v. 2001a Herentia hydmanii (Johnston), ZAgorsek p. 74, PL 36, 

Fig. 4

Diagnosis: The zooecia are oval to rectangular and have 
circular apertures. The aperture has a sinus and rare oral 
spines (about 2 to 3 oral spines in each zooecium). The 
frontal wall is smooth, slightly convex or flat, with about 
8 to 14 marginal areolar pores. The avicularium is circular, 
without a pivot and situated on the frontal wall, near the 
lateral wall of the zooecium. The ovicell is globular, im­
mersed with a slightly granular frontal wall.
Remarks: Specimens depicted in B raga & B arbin (1988) 
have about 14 marginal areolar pores, the aperture has a 
wide, but short peristome and has developed a small globu­
lar ovicell. Because of the presence of a globular ovicell, 
these specimens may probably belong to a new species 
of the genus Herentia G ray, 1848. W aters (1891) as well 
as Canu & B assler (1920) do not figure their specimens, 
however B raga & B arbin, 1988 listed them within the 
synonyms of their species; According to the descriptions 
it could be Herentia hydmanii (Johnston).
Descriptions as well as illustration of Herentia hydmanii 
(Johnston) by Schmid (1989) shows all important features 
as are to be seen in my specimens.
Occurrence: Reingruberhohe (samples RH 10+11 and 
Seifert’s samples).
Distribution in time and space:
Priabonian - Italy (W aters, 1891)?, Hungary (ZAgorsek, 

2001a), Austria (ZAgorsek, 2001b)
Burdigalian France (D avid, M ongereau & P ouyet, 

1972)
Tortonian - Austria (S chmid, 1989)
Zanclean - France (B uge, 1957)
Quaternary & Recent - Atlantic (H ayward & R yland, 

1979), Mediterranean (B uge, 1957)

5. Comparison

The bryozoan association described from the Waschberg 
Zone is the richest known Upper Eocene locality in the 
Alpine-Carpathians region.
Tertiary bryozoa from the Alpine-Carpathians region 
were first studied by R euss (1848), since when several 
Upper Eocene localities dominated of bryozoan colonies 
have been described. Apart from the fauna described
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here, from the Waschberg Zone, they are located mainly 
in the Southern Alps (Italy), Liptov and Podhale basins 
(Slovakia), Outer Carpathians (Poland), Transylvanian 
basin (Romania), Buda Hills (Hungary) and the Molasse 
zone (Austria).
The best-known association is from the Southern Alps, 
where Brendola, Brentonico, Val di Lonte, and Pannone 
localities have been studied since 1848, (Reuss, 1848, 
1869a, W aters, 1891, B raga, 1963,1966, B raga & B ar- 
bin, 1988). Up to now more than 100 bryozoa species have 
been reported from these localities (Zâgorsek & K âzmér, 
2000). The host sediment is an easily washable clay with 
only bryozoa fragments, rare brachiopods of the genus 
A r g y r o t h e c a  and very rare remains of echinoids.
The Hybica and Strba localities (Liptov basin, Slovakia), 
which yielded altogether 95 bryozoan species, have been 
systematically studied in the last few years (Zâgorsek, 
1992,1994,1997). However, a description of all the species 
discovered in these studies is 
not finished yet. The Bryozoa 
marl from these localities is 
lithified, and several chemi­
cal methods have to be used 
to dissolve it. The washed 
residue contains bryozoa, frag­
ments of molluscs, remains of 
echinoids and fragments of the 
brachiopod A r g y r o th e c a .

The localities in the Podhale 
basin (Partizânska Lupca, Vy-

Figure 18: Similarity coeffi­
cient between Waschberg zone 
bryozoans and bryozoan faunas 
from other Eocene areas within 
Alpine-Carpathians region.

Figure 17: Position of Late 
Eocene bryozoan faunas within 
the Eocene paleogeographic 
pattern of the Alpine-Carpathian 
region. Localities: SA = Southern 
Alps, LB = Liptov basin, PB = 
Podhale basin (together West­
ern Carpathians), OC = Outer 
Carpathians (Poland), TB = 
Transylvanian basin (Romania), 
BM = Buda marl, MZ = Molasse 
zone, WZ = Waschberg zone. Ac­
cording to Zagorsek & KAzmer 
(2000) modified.

chodnâ, Rajecké Teplice and 
Poluvsie) have been studied 
together with the Liptov basin 
fauna. Bryozoa occur here as 
common allochems within the 

Discocyclina marl or fine-grained sandstone as a member 
of the flysch sequences. Altogether 47 different species 
have been described. The dominant fossils in these lo­
calities are large foraminifera and/or calcareous algae 
(Zâgorsek, 1992, 1994, 1996).
M alecki (1963) described a rich bryozoan fauna from the 
outer Carpathians in southeastern Poland. The richest as­
sociation was collected in the Skalnik limestone, which is a 
calcareous, fine-grained sandstone situated within the flysch 
Menilite Formation. According to Leszczynski & M alik 
(1996), the Skalnik limestone represents a turbiditic sedi­
mentary body that originated by underwater slumping from 
the shallow shelf to the deep flysch basin. During a recent 
investigation, M alecki’s original collection was checked 
by the author. Altogether 108 species could be determined; 
algal and foraminifera remains dominate the sediment. 
Only a poor description, without any illustrations, is avail­
able for the material from the Cluj-Napoca-Brebi localities

Similarity Coeficient
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(Transylvanian basin, Romania) (Pergens, 1887; Koch, 
1894, G hiurca, 1987). To estimate the number of spe­
cies is very hard, because of the old descriptions and the 
many synonyms used. Checking carefully, the number of 
known species might be perhaps 91 species (Zagorsek & 
K azmer, 2000). The host rock is an easily washable clay 
with bryozoa, fragments of molluscs and rare remains of 
echinoids. Shells of the brachiopod Argyrotheca have not 
been found.
Recently, a detailed description of the fauna from the Buda 
marls from localities at Matyashegy, Urhida, and Urom 
(Hungary) has been published (Zagorsek, 2001a). At these 
localities 126 species of bryozoa have been determined 
and described. In the sediment, there occur only bryozoa 
fragments, remains of echinoids and rarely Argyrotheca 
shells.
The bryozoan-bearing sediments usually occur in deepen- 
ing-upward sequences. The succession starts with bioclas- 
tic limestone with coral limestone and/or corallinacean 
algae and larger foraminifers, up to 100 m thick, overlain 
by Discocyclina limestone and marl. The bryozoan sedi­
ment (marl, calcareous sandstone or bioclastical marl) is 
up to 20 m thick. The succession is usually topped by the 
Globigerina marl (Kazmer, M onostori & ZAgorsek, 1993, 
Zagorsek. & K azmer, 2001).
Eocene bryozoan marls from the Molasse Zone in western 
Austria were found only in the deep boreholes Helmberg- 
1 and Perwang-1 (Zagorsek, 2001b, 2002). These have 
an exceptional sedimentary succession in comparison to 
other known localities, starting with a biostrome of larger 
foraminifers intercalated with build-ups of corallinacean 
algae. Their total thickness is up to 25 m. Above the cor­
allinacean algae build-ups, there is a layer of bryozoan 
marl about 6 m thick, topped again by an algal bioherm 
(R asser, G yorgy & B aldi-B eke, 1999). The Globigerina 
marl is missing in this succession. Due to the complicated 
tectonic position, it is rather unclear if the lack of the 
Globigerina marls is caused by the tectonics, or by the 
original sedimentary conditions.
The fauna from the Waschberg Zone was compared by the 
similarity coefficient “Sk” as a percentage of joint species 
from all known species. The similarity coefficient between 
locality A and locality B was calculated as

Sk = (100 x C)/D

Where the C is a number of species common to both 
locality A and B and the D is the total number of species 
occurring at locality A or B.
The most similar bryozoan association to that studied from 
the Waschberg Zone are localities in the Premolasse Zone 
-  Helveticum (borehole Helmberg-1), where the host rock is 
a bryozoan marl. The bryozoan fauna from localities in the 
Buda Hills, mainly from Matyashegy -  Budapest are also 
very similar. Both these localities have almost half of their 
species in common with the Waschberg Zone. Other locali­

ties are also very similar, almost one third of the species 
from each of them occurs also in the Waschberg Zone. 
The number of common species, number of joint species 
and similarity coefficients for each of the localities is given 
in tab. 2 (p. 107 ff.).

6. Interpretations

Bryozoan radiation had a peak in the Eocene (T aylor & 
L arwood, 1990), as spectacularly illustrated by the large 
number of high-diversity faunas in the Alpine-Carpathian 
region. The region has gone through significant tectonic 
deformation and terrane displacement since the deposi­
tion of the bryozoan-containing sediments in Late Eocene 
time (K azmer & K ovacs, 1985). Apalaeogeographic map 
(Fig. 17), based on the reconstruction of palaeolatitudinal 
history of the displaced terranes (MArton, 1993; KAzmer 
et al., 1999) illustrates the Priabonian position of the 
bryozoan faunas. According to this paleogeographic 
reconstruction (ZAgorsek & KAzmer, 2000), localities in 
the Waschberg zone were situated on the north margin 
of the Carpathian ocean during the Eocene. The closest 
area is recently represented by localities Helmberg-1 and 
Perwang-1, which, during the Eocene were situated to the 
west of the original position of Waschberg zone. The other 
localities (Southern Alps, Liptov and Podhale basins, Outer 
Carpathians (Poland) and Buda Hills) were situated south 
from the Molasse zone and Waschberg zone around the 
Alps during the Eocene. Transylvanian basin (Romania) 
was situated far away to the south from the Carpathian 
ocean. Outer Carpathians localities were on the opposite 
side of the Carpathian ocean, (fig. 17).
Similarity indices suggest that the similarity of the faunas 
is independent of their regional environmental conditions, 
and is probably determined by large-scale dispersal history 
rather than by the distance. The associations in nearby 
localities are therefore more similar than in far-away lo­
calities, even when the sediments are more similar with 
these of the more distant locality (fig. 17). The fauna from 
the Waschberg Zone is more similar to those from Mo­
lasse zone (Helmberg-1 and Perwang-1) than to Slovakia 
or Poland, although these localities have a more similar 
sediment (calcareous sandstone) and therefore probably 
also represent a more similar environment.
This rule can probably be explained by the predominance 
of Cheilostomatida in the studied areas, which commonly 
developed ovicells during the Late Eocene. The number 
of ovicells increases the probability of survival of larvae, 
because ovicells store the larvae during their ontogenetic 
development. On the other hand, the larvae cannot swim 
(or float) across long distances and that perhaps limited the 
dispersal of these bryozoans. B raga (1987) also argued 
that although dispersal of deep-water bryozoan faunas was 
unlimited, i.e. not disturbed by any geographic barrier, 
their lecithotrophic larvae, however, could not survive
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long-distance planktonic transport.
This suggestion could also be confirmed by the presence of 
Cyclostomatida, which developed gonozooecia (ovicells) 
only very rarely. For example, from the 75 joint species be­
tween Helmberg-1 and the Waschberg Zone, 21 belong to 
Cyclostomatida, however of the 173 total species occurring 
in both localities only 35 are cyclostomatous. This means 
that because Cyclostomatida does not developed ovicells, 
they could not easily spread over long distances.
Faunas hosted by bryozoan rich sediments represent cool 
or at least a non-tropical water environment (Taylor & 
A llison, 1998). The succession described at the Rein­
gruberhohe locality probably represents a deepening or 
cooling upward sequence.
The sedimentary complex in Reingruberhohe probably 
started in shallow, warm water, with a large input of ter­
rigenous material, enabling sedimentation of so-called 
Hauptsandstein (samples RH lx). Bryozoans forms only 
a minor part of the fauna in the Hauptsandstein, with 
molluscs, echinoids and other fauna dominant, for which 
the Reingruberhohe is well known among hobby collec­
tors. These conditions were very stable and allowed the 
deposition of thick layers of Hauptsandstein with short 
interruptions. During one of the interruption, the depth, 
temperature and other conditions became extremely suit­
able for bryozoa and they grew in large quantities and 
created the so-called bryozoan layer (samples RH 3x). As 
already discussed, this condition could have been caused 
by the input of cooler water by upwelling, in a time of 
global climate deterioration (Z agorsek, 1996b) and/or by 
filling the ecological niches of decimated larger foramini- 
fer faunas on the same shelves (K azmer, 1999). Perhaps 
temperature or eutrophic conditions disabled algae from 
overgrowing bryozoans, allowing bryozoans to create cool 
water limestone similar to those described on the southern 
slope of Australia (B one & James, 1993).
The transgression started later and when the increase 
of water depth terminated, algal balls with encrusting 
bryozoans developed (samples RH 2x) on the uppermost 
part of the profile. This part of the profile almost has the 
character of a hardground. It is perhaps the result of a 
lack of input of terrestrial material, which may have been 
caused by a high energy water current, or by a highstand 
during sea level changes (so-called flooding surface in 
sequence stratigraphy terminology). Suitable conditions 
may also be produced by the upwelling of the cold water 
during a general cooling of the climate (ZAgorsek, 1996b). 
Anyway, the temperature of water during sedimentation 
of the upper part of the profile (samples RH 2x) should 
be higher than during the deposition of the bryozoan layer 
(sample RH 3x) because algae developed small build-ups 
(so-called algal balls).
Generally, the Reingruberhohe section represents an en­
vironment of decreasing sedimentation rates (from high 
-  Hauptsandstein, to low -  hardground) and an increase in 
organic productivity in probably cool water conditions.

This conclusions could be proven by an additional study 
of foraminifers and perhaps also by sedimentological and 
geochemical research.
The situation in Haselbach was probably different. The 
dominant species in this section is Batopora haselbachen- 
sis sp.n. According to living needs of the similar genus 
Lacrimula, it can be assumed, that the original environ­
ment of the Haselbach localities was very shallow warm 
water, with a dominance of green algae, which Batopora 
needs for its life (B raga & M unari, 1972).

7. Summary

Altogether 153 species of bryozoa have been determined 
from sediment of the Waschberg Zone, of which 117 are 
cheilostomatous, and 36 belong to the order Cyclosto­
matida. Twelve new species were found and described 
in detail.
The richest association was found in samples coming from 
the loose rocks of the Reingruberhohe locality (samples 
RH 3x), from which 91 species have been determined. All 
determined species occurring in the studied samples are 
given in tab. 1 (p. 103 ff.).
The succession described at the Reingruberhohe locality 
perhaps represents a deepening or cooling upward se­
quence, with development of hardground-like structures 
at its top. The environment of the Haselbach locality was 
more warm and shallow water with a dominance of green 
algae.

8. Acknowledgements

The study of Eocene Bryozoa from the Waschberg Zone (Aus­
tria) was initiated by Prof. Norbert VAvra in 1993. He was 
looking for somebody and enlisted me to describe and document 
the rich Bryozoa material collected by him and by Dr. Seifert 
from Eocene sediments of Austria. To fulfill this aim it would 
not have been possible without the kind support of the FWF 
(Fonds zur Forderung der Wissenschaftlichen Forschung, Aus­
tria). The FWF enabled me through project M517-GEO to study 
this material, collect new material and finish the manuscript 
during my stay at the Institute of Palaeontology (University 
of Vienna, Austria).
During the work, I collaborated with many scientists who 
helped me to finish this paper and to whom I owe a great debt. 
Mainly I am very thankful to Prof. Norbert VAvra who gave 
me the chance to study this excellent material, helped me in 
any of my needs during my stay in Vienna, guided me during 
my field work, enabled me to use his large bryozoan library and 
gave me many helpful comments during my work, especially 
concerning the systematics of the Cyclostomatida. Dr. Dennis 
Gordon (National Institute of Water and Atmosphere, Wel­
lington, New Zealand), Dr. Paul D. Taylor (Natural History 
Museum, London) and Prof. Giampietro B raga (University of

©Verein zur Förderung der Paläontologie am Institut für Paläontologie, Geozentrum Wien



192 Beiträge zur Paläontologie, 28, Wien, 2003

Padova, Italy) provided helpful comments and suggestions 
on taxonomy mostly regarding Cheilostomatida, but also 
Cyclostomatida.
Prof. V avra  and Prof. B raga carefully reviewed all manu­
script and with his comments improve the quality of the paper. 
Dr. Frank M cK inney , with kind help of his wife Marg, highly 
improves the style of my English and made the manuscript 
easily readable.
Also all the staff of the Institute of Paleontology from Vienna 
University helped in my work. Especially, I highly appreci­
ate the kind help of Dr. Z etter, who helped me with SEM 
study, of Dr. Michael R a sser , who helped me to understand 
the general geological situation in the Waschberg Zone, of Dr. 
Doris N agel , who helps finding possibilities to publish this 
work in Beiträge zur Paläontologie, of Dr. Gerhard W ithalm , 

who help me in preparing the manuscript for publishing, of 
Andreas K roh helped me with computer troubles and of Mr. 
G old who made all the photos. I would like to express my 
great thanks to all of them.
Many thanks are directed also to Dr. H. S um mesberger, who 
helped me to study the original Reuss and Stoliczka material 
in the Museum of National History (Vienna) and to Dr. Miklds 
K ázmér (Eötvös University, Hungary), who helped during 
my field work and who with his comments has improved the 
quality of the general part of presented paper.
I would like to dedicate this research to my wife Zuzana and 
son Tomás, who have enough courage to help me wherever 
I need it.

9. References

A ccordi, B., 1947. Nuove forme di Briozoi eocenici.
— Studi Trent. Sc. Nat., 25/1-2:1-7, Trenino.

B anta, W.C. & W ass, R.E., 1979. Catenicellid Cheilos-
tome Bryozoa I. Frontal walls. — Austral. J. Zool. Ser. 
1979, Supplement 68:1-70. Melbourne.

B assler, R.S., 1953. Treatise on Invertebrate Paleontology, 
Part G Bryozoa. — 253p., Lawrence (University of 
Kansas press).

B ishop, J. D. D. & H ayward, P. J., 1989. SEM Atlas of 
Type and Figures Material from Robert Lagaaij‘s 
„The Pliocene Bryozoa of the Low Countries (1952)“
— Mededelingen Rijks Geologische Dienst, 43/2: 
1-64, Haarlem.

B izzarini, F. & B raga, G p., 1997. I Briozoi Priaboniani 
dei Dintorni di Crosara (Vicenza-Italia). — Ann. Mus. 
civ. Rovereto, 13:91-126, Rovereto.

B obies, C.A., 1958. Bryozoenstudien III/1, Die Crisidae 
(Bryozoa) des Tortons im Wiener Beckens. — Jb. 
Geol. Bundes. Anst., 101:147-166, Wien.

B ock, P.E. & C ook, P.L., 1998. Otionellidae, a New Family 
Including Five Genera Of Free Living Lunulitiform 
Bryozoa (Cheilostomatida) — Mem. Sei. Geol., 50: 
195-211, Padova.

B one, Y., James, N.P., 1993. Bryozoans as carbonate sedi­

ment producers on the cool-water Lacepede Shelf, 
southern Australia. — Sedimentary Geology, 86: 
247-271, Singapore.

B raga, Gp., 1963.1 Briozoi del Terziario Veneto. — Boll.
Soc. Pal. It., 2/1:16-55, Modena.

B raga, Gp., 1965. Briozoi delTOligocene di Possagno 
(Trevigiano occidentale) Il contribute alla conoscenza 
dei briozoi del Terziario veneto. — Boll. Soc. Pal. Ital., 
4/2:216-244, Modena.

B raga, Gp., 1975. Bryozoi dell’Eocene di Possagno.
— Schweiz. Paläont. Abh., 97:141-148; Padova. 

B raga, Gp., 1980. Bryozoa. - [in:] A ntolini, P.& B raga,
Gp. & F inotti, F. I Briozoi dei dintorni di Rovereto. 
Monte Baldo settentrionale e Valle di Gresta. — Mus. 
Civ. Rovereto, 82:1-103; Rovereto.

B raga, Gp., 1991. Reuss‘ collection of Cheilostome 
Bryozoans from Venetia stored in Natur-Historisches 
Museum Wien: A Proposed Revision. — [in:] B igey, 
F: Bryozoa living and fossil — Bull. Soc. Sei. Nat. 
Ouest Fr., Mem., HS 1:49-59, Nantes.

B raga, Gp. & B arbin, V, 1988. Les Bryozoaries du 
Priabonien Stratotypique (Province Vicenza, Italie).
— Revue de Paleob., 7/2:495-556, Genève.

B raga, Gp. & M unari, I., 1972. Studi biometrici su due
populazioni di Conescharellina (C. perfecta A ccordi 
e C. veronenis A ccordi) dell’Eocene superiore dell 
Veneto. — Studi Trent. Sc. Nat., sec. A, 49:11-126. 
Trentino.

B ronn, H. G., 1838. Molassen gebirge. Lethaea Geognos- 
tica oder Abbildung und Beschreibung der für die Ge- 
birgs-Formationen Bezeichnendsten Versteinerungen, 
2. Band, 5. Periode:770-1280, Stuttgart.

B ronn, H. G., 1852. Molassen période. Lethaea Geog- 
nostica oder Abbildung und Beschreibung der fur 
die Gebirgs — Formationen Bezeichnendsten Ver­
steinerungen, 3. Band, 4. Caeno—Lethaea, 5 Theil: 
142-584, Stuttgart

B uge, E., 1957. Les Bryozoaires du Néogène de l’Ouest 
de la France. — Mém. Mus. Nat. Hist. Naturelle, Ser., 
C/6:1^136, Paris.

B uge, E., 1973. Les Bryozoaires Miocenes du Nord-Ou­
est de 1‘Allemagne. — Paläont., Z., 47-1/2:32-53, 
Paris.

B uge, E., 1975. Les Bryozoaires de TOligocéne du Bassin 
de Paris et leurs relations avec les faunes des bassins 
oligocènes d‘Europe. — Mitt. Geol. Paläont. Inst. 
Univ. Hamburg, 44:45-58, Hamburg.

B usk, G., 1859. A Monograph of the Fossil Polyzoa of 
the Crag. — 136 p. London (The Palaeontographical 
Society).

B usk, G., 1884. Report on the Polyzoa collected by H.M.S. 
Challenger during the years 1873-76. Part I. The 
Cheilostomata. -  The Voyage of H.M.S. Challenger.
— Zoology., 30:1-208, London.

Canu, F., 1914. Les Bryozoares fossiles des terrains du 
S ud-O uest de la France. — Bull. Soc. Geol. De

©Verein zur Förderung der Paläontologie am Institut für Paläontologie, Geozentrum Wien



Z âgorsek, K., Upper Eocene Bryozoa 193

France, 4/19:186-211, Paris.
C anu, E, 1920. Bryozoaires Crétacés des Pyrenees. — Bull. 

Soc. Geol. de France, 3/14:465^-74, Paris.
C anu, F. & B assler, R.S., 1917. A Synopsis of American 

Early Tertiary Cheilostome Bryozoa. — Smith. Ins. 
US Nat. Mus. Bull., 96:1-81, Washington D.C.

C anu, F. & B assler, R.S., 1920. North American Early 
Tertiary Bryozoa. — Smith. Ins. US Nat. Mus. Bull., 
106:1-879, Washington D.C.

C anu, F. & B assler, R.S., 1922. Studies on the Cyclosto- 
matous Bryozoa. — Proceedings US Nat. Mus. Bull., 
61/22:1-160, Washington D.C.

C anu, F. & B assler, R.S., 1923. North American Later 
Tertiary and Quartemary Bryozoa. — Smith. Ins. US 
Nat. Mus. Bull., 125:1-302, Washington D.C.

C anu, F. & B assler, R.S., 1929a. Bryozoaires Eocénes de 
la Belgique. — Mém. du Mus. Royal d ’Histoire Nat. 
de Belgique., 39:1-68, Brusel.

C anu, F. & B assler, R.S., 1929b. Bryozoa of the Philippine 
Region. Contribution to the Biology of the Philippine 
Archipelago and adjacent Regions. — Smith. Ins. US 
Nat. Mus. Bull., 100/9:1-568, Washington D.C.

C anu, F. & B assler, R.S., 1935. New Species of Terti­
ary Cheilostome Bryozoa from Victoria, Australia.
— Smith, Miscellaneous Coll., 93/9:1-54, Wash­
ington D.C.

C heetham, A.H., 1966. Cheilostomatous Polyzoa from the 
Upper Bracklesham beds (Eocene) os Sussex. Bull.
— British Mus, N.H. Geol., 13/1:1-115. London.

C heetham , A.H., 1968. Morphology and Systematics of
the Bryozoan genus Metrarabdotos. — Smithsonian 
Mise. Coll., 153/1:1-121. Washington.

C ook, P. L. & L agaaij, R., 1976. Some Tertiary and Recent 
Conescharelliniform Bryozoa. — British Mus. Natur. 
Hist. Bull. Zool., 29/6:319-376, London.

C ook, P. L. & V oigt, E., 1986. Pseudolunulites gen. nov., a 
new kind of lunulitiform cheilostome from the Upper 
Oligocène of Northern Germany (Bryozoa). — Verh. 
naturwiss. Ver. Hamburg, 28:107-127, Hamburg.

D avid, L. & P ouyet, S., 1968. Les Bryozoaires Cheilos- 
tomes du Cha tien de la region de Kassel (Hesse, Al­
lemagne). — Geobios., 1:81-102, Lyon.

D avid, L. & P ouyet, S., 1974. Revision des Bryozoaires 
Cheilostomes miocènes du Bassin de Vienne (aus- 
triche). — Doc. Lab. Geol. Fac. Sc. Lyon, 60:83-257, 
Lyon.

D avid, L. & M ongereau, N. & P ouyet, S., 1972. Bryo­
zoaires du Neogene du Bassin du Rhone. Gisements 
burdigaliens de Mus (Gard). — Doc. Lab. Geol. Fac. 
Sc. Lyon, 52:1-118, Lyon.

D ebourle A., 1974. Les Bryozoaires du Nummulitique 
d’Aquitaine Sud-occidentale (Systématique, Pale- 
oecologie). — Le Grade de Docteur des Sciences 
Naturelles, 264p.; Paris.

D udich, E., 1971. Mohaâllatok és Vorosalgâk a Csâkvâr- 
18. SZ Fkrâs Eocénjébôl (Bryozoans and Calcareous

Red Algae from the Eocene of Borehole CSV-18 
Transdanubia, Hungary). — M. Nil. Földtani Intézet 
...vi Jelentése az ...rvöl, 1968:55-61. Budapest.

El H ajjaji, K., 1992. Les Bryozoaires du Miocene Supéri­
eur du Maroc Nord-Oriental. — Doc. Lab. Geol. Fac. 
Sc. Lyon, 123:1-352, Lyon.

G hiurca, V, 1987: La Révision des Taxons des Listes de la 
Faune aux Bryozoaires Citées du Paléogéne d’Europe 
Centrale. — The Eocene from the Transylvanian Ba­
sin: 87-96, Cluj-Napoca.

G oldfuss, A., 1862. Petrefacten Deutschlands und der 
angrenzenden Länder. — Petrefacta Germaniae, 3/1: 
22- 101.

G ordon, D., 1984. The Marine Fauna of New Zealand: 
Bryozoa Gymnolaemata from the Fermadec Ridge.
— New Zealand Oceanographic Institute Memoir, 
91:1-198, Wellington.

G ordon, D., 1989. The Marine Fauna of New Zealand: 
Bryozoa Gymnolaemata (Cheilostomida Ascophori- 
na) from the Western South Island Continental Shelf 
and Slope. — New Zealand Oceanographic Institute 
Memoir, 97:1-156, Wellington.

G ordon, D. & B raga, G p., 1994. Bryozoa:Living and 
Fossil species of the catenicellid subfamilies Ditaxi- 
porinae Stach and Vasignyellinae nov. [in:] C ronier 
(ed.). Resultats des Campagnes Musorstom. — 12, 
Mem. Mus. natn. Hist, nat., 161:55-85, Paris.

Gordon, D. & T aylor, P. 1997. The Cretaceous-Miocene 
genus Lichenopora (Bryozoa) with a description of 
a new species from New Zealand. — Bull. Nat. Hist. 
Mus. Lond, Geol., 53/1:71-78, London.

G rill, R., 1953:Der Flysch, die Waschbergzone und das 
Jungtertiär um Emstbrunn (Niederösterreich). — Jb. 
Geol. Bundesanst., 96/1:65-116, Wien.

G rill, R., 1962:Erläuterungen zur geologischen Karte der 
Umgebung von Komeuburg und Stockerau. — 52 p., 
Wien (Geol. B.-A.).

H addadi-H amdane, A., 1996. Bryozoaires du Pliocene 
du Sahel d‘Alger. — Docum. Lab. Geol. Lyon, 140: 
1-189, Lyon.

H aman, D., F inger, K.L. & H uddleston, R.W., 1984. 
Test morphology of the problematic microfossil Bi- 
cornifera lagaaiji Keij., 1977 (Oligocène, Gulf Coast, 
U.S.A.). — Micropaleontology, 30/3:311-318.

H ayward, P.J. & R yland, J.S., 1979. British Ascophoran 
Bryozoans. — [in:] K ermack, D.M. & B arnes, R.S. 
(eds.) Anew Series Synopses of the British Fauna, 14: 
1-306, London (The Linnean Society).

H ayward, P.J., 1995. Antarctic Cheilostomatous Bryozoa.
— 355 p., New York (Oxford University Press).

Hofman, T, K ollman, H.A., Piller, W.E., R oetzel, R.,
R upp, C., Steininger, F.F., Stürmer, F. & V ävra N., 
1991. Exkursionen im Tertiär Österreichs: Molasse­
zone, Waschbergzone, Korneuburger Becken, Wiener 
Becken, Eisenstädter Becken. — Österr. Paläontol. 
Ges., 49:1-216. Wien.

©Verein zur Förderung der Paläontologie am Institut für Paläontologie, Geozentrum Wien



194 Beiträge zur Paläontologie, 28, Wien, 2003

K ázmér, M., 1999. Climate and carbonate deposits in the 
Palaeogene Paratethys, [in:] R atanasthien, B. & R ieb, 
S. L. (eds.): Proceedings of the International Sympo­
sium on Shallow Tethys 5, Chiang Mai, Thailand, 
1-5 February 1999, Chiang Mai University:496—497, 
Chiang Mai.

K ázmér M. & KovÁcs S., 1985. Permian-Paleogene 
paleogeography along the eastern part of the Insub- 
ric-Periadriatic lineament system: Evidence for con­
tinental escape of the Bakony-Drauzug unit. — Acta 
Geológica Hungarica, 28/1-2:71-84, Budapest.

K ázm ér , M., M árton , E., K uhlem ann , J., D unkl, I., 
B ra g a , Gp., G ra nd esso , R, Z am pieri, D ., 1999. 
Alps, Paratethys, Mediterranean-displacement of 
an orogen between Eocene and Miocene time, [in:] 
Székely, B., F risch, W., K uhlemann, J. & D unkl, I. 
(eds.): 4th Workshop on Alpine Geological Studies, 21- 
24 September 1999, Tübingen (Germany). Tübinger 
Geowissenschaftliche Arbeiten, 52:49, Tübingen.

K eij, A. J., 1969. Bicornifera lindenbergi n. sp. from the 
Upper Oligocene of Escorbeou, S. W. France. — Neu. 
Jahrb. Geol Pal. Monatshefte, 1969:241-246, Stutt­
gart.

K eij, A. J., 1977. The Tertiary Bryozoan genera Bicornifera 
and Bifissurinella (Cheilostomata, Añasca). — Pro­
ceedings of the Koninklijke Nederlandse Akademie 
van Wetenschappen, Series B, 80/4:229-241, Am­
sterdam.

K oschinsky, C , 1885. Ein Beitrag zur Kenntniss der Bryo- 
zoenfauna der älteren Tertiärschichten des südlichen 
Bayerns. I. Cheilostomata. — Palaeontographica, 32: 
1-73, Stuttgart.

L arwood, G.P., 1962. The Morphology and Systematics 
of some Cretaceous Cribrimorph Polyzoa (Pelmatop- 
orinae). — Bull. British Mus, N.H. Geol., 6/1:1-285. 
London.

L eszczynski, S. & M alik, K., 1996: Carbonates ion fly sch 
of the Polish Outer Carpathians. — Przeglad Geolog- 
iczny, 44/2:151-158. Krakow.

L indenberg, H. G., 1965. Problemática aus dem inner­
alpinen Tertiär Pseudarcella Spandel, emend, und Bi­
cornifera n.g. — Neu. Jahrb. Geol Pal. Monatshefte, 
1965:18-29, Stuttgart.

M alecki, J., 1963. Eocene bryozoa from Srodkowe Car­
pathians between Grybow and Dukla. (in Poland) 
— Prace Geologiczne, 16:7-158, Warszawa.

M anzoni, A., 1877. Eocene I Briozoi Fossili del Miocene 
d‘Austria ed Ungeria. Parte 2. — Denkschr. kais. 
Akad. Wiss., math.-naturwiss. Kl., 37/2:49-77, Vi­
enna.

M anzoni, A., 1878. Eocene I Briozoi Fossili del Mi­
ocene d‘Austria ed Ungeria. Parte 3. — Denkschr. 
kais. Akad. Wiss., math.-naturwiss. Kl., 38/2:1-23, 
Vienna.

M árton, E., 1993. The itinerary of the Transdanubian Cen­
tral Range: An assessment of relevant paleomagnetic

observations. — Acta Geologica Hungarica, 37/1-2: 
135-151, Budapest.

M ilne E dwards., 1838. Mémoire sur les Crisies, les Hor- 
neres et plusieurs autres Polypes vivans ou fossiles 
don‘t lorganisation est analogue a celle des Tubuli- 
pores. — Ann. Sei. Nat., 2eme ser., 9:193-238.

M ilne E dwards., 1838b. Mémoire sur les Polypes du 
genre des Tubulipores. — Ann. Sei. Nat., 2eme ser., 
9:321-338.

M oissette, P., 1988. Faunes de Bryozoaires du Messinien 
d’Algerie Occidentale. — Doc. Lab. Geol. Fac. Sc. 
Lyon, 102:1-351, Lyon.

M ongereau, N., 1965. Precisions sur l’ovicelle de l’espece 
Ybselosoecia typica (M anzoni., 1878) (Bryozoa, 
Cyclostomata). — C.R. Sommaire des Séances de la 
Société Géologique de France, 9/6:1-317, Paris.

M ongereau, N., 1969. Le genre Idmonea Lamouroux., 
1821 (Bryozoa, Cyclostomata) dans le Tertiaire d'Eu­
rope. — Geobios, 2:205-264, Lyon.

M ongereau, N., 1972. Le genre Hornera Lamouroux., 
1821 en Europe (Bryozoa, Cyclostomata). — Ann. 
Naturhist. Mus. Wien, 76:311-373, Wien.

M ünster, G. von., 1835. Bemerkungen über einige terti­
äre Meerwasser-Gebilde im nordwestlichen Deutsch­
land zwischen Osnabrück und Cassel. — Leonh. 
und Bronn’s neues Jahrb. f. Miner., Geog., 1835: 
420^146.

N eviani, A., 1896a. Briozoi Postpliocenici di Spilinga (Ca­
labria). — Atti della Accademia Gioenia, 4a/9:l-66.

N eviani, A., 1896b. Briozoi Neozoici de Alcune localita 
d‘Italia. — Boll, della Societa Romana per gli Studi 
Zoologici, 1-11/5:102-125.

Pazdro, Z., 1929. Mszywioly z lupkow menilitowych w 
Skalniku i ich znaczenie stratygraficzne. — Kozmos, 
ser. A., 54/1-2:140-170, Lemberg.

Pergens, E., 1887. Bryozoaires des environs de Buda. 
— Bull, de la Société Belge de Géologie, 10:359-368, 
Bruxelles.

Philippi, R. A., 1843. Beiträge zur Kenntniss der Tertiärver­
steinerungen des nordwestlichen Deutschland. — IV
+ 88p.

Poignant, A., 1991. Unifissurinella, new genus of mi- 
croproblematica from the Upper Eocene of south­
western France. — Micropaleontology, 37/1:95-97, 
New York.

Poignant, A. & P ouyet, S., 1990. Small Bryozoa Cheilos­
tomata from Tertiary of Aquitaine (SW France). — Re­
vue de Micropaléontologie, 32/4:291-296, Paris.

Poignant, A. & U baldo, M. L., 1973. Sur la Présence 
de Deux Genres “Incertae Sedis”: Voorthuyseniella 
Szczechura et Bifissurinella n. gn. dans le Miocène 
Inférieur de la Région de Roquefort (Landes). — Re- 
vista Española de Micropaleontologia, 5/3:425-430, 
Madrid.

Poluzzi, A., 1977. Contributi per una Revisione del genere 
Teuchopora N eviani., 1895 (Bryozoa, Cheilostomata).

©Verein zur Förderung der Paläontologie am Institut für Paläontologie, Geozentrum Wien



Z ágorsek, K., Upper Eocene Bryozoa 195

— Boll. Soc. Pal. Ital., 16/1:69-77, Modena.
P ouyet, S. & D avid, L., 1979. Revision Systématique du

genre Steginiporella Smitt., 1873 (Bryozoa, Cheilos- 
tomata). — Geobios, 12/6:763-817, Lyon.

P ouyet, S., 1973. Revision Systématique des Cellepores 
(Bryozoa, Cheilostomata) et des Especes Fossiles 
Européennes. Analyse de Quelques Populations a 
Cellopores dans le Neogene du Bassin Rhodanien.
— Doc. Lab. Geol. Fac. Sc. Lyon, 55:1-266, Lyon. 

P ouyet, S., 1997. Les Bryozoaires du Badenien (Miocene
Moyen) d’Olimpow (Pologne). — Doc. Lab. Geol. 
Lyon, 145:1-124, Lyon.

P ouyet, S. &  M oissette, P, 1992. Bryozoaires du Pliocène 
d’Altavilla (Sicilie-Italia). Revision de la collection 
Cipolla, nouvelles données, paleooecologie. — Pale- 
ontographica, Ser. A, 223:19-101. Stuttgart 

P rinzinger. H., 1852: Übersicht der Geologischen Ver­
hältnisse des Viertels unter dem Manhardsberge in 
Österreich unter der Enns. — Jahrbuch geol. R. A., 
3:17-24, Wien.

R asser, M., G yörgy, L. & B áldi-B eke, M., 1999. Bios- 
tratigraphy and Facies of the late Eocene in the West­
ern Austrian Molasse zone with Special Reference to 
the large Foraminifera. — Abh. Geol. B.-A., 56/2: 
679-698, Wien.

R eguant, S. & M aluquer, R, 1992. Los Briozoos de los 
Sedimentos Superficiales Holocenos de la Platforma 
Continental del Cabo de Gata (Alméria, España).
— Revista Española de Paleontología, 7/2:141-153, 
Madrid.

Reuss, A.E., 1848. Die fossilen Polyparien des Wiener 
Tertiärbeckens. Ein monographischer Versuch. — Na- 
turwiss. Abhandlungen, 2/1:1-109, Wien.

R euss, A.E., 1851. Ein Beitrag zur Paläontologie der Ter­
tiärschichten von Oberschlesiens. — Zeitschr. Geol. 
Ges., 3:149-184, Wien.

R euss, A.E., 1864a. Über Anthozoen und Bryozoen des 
Mainzer Tertiärbeckens. — Sitz. kais. Akad. Wiss., 
math.-nat. CI., 50/1:197-210, Wien.

R euss, A.E., 1864b. Zur Fauna des deutschen Oberoli- 
gocäns. — Sitz. kais. Akad. Wiss., math.-nat. CI., 
50/5:614-691, Wien.

R euss, A.E., 1866. Die Foraminiferen, Anthozoen und 
Bryozoen des deutschen Septarienthones. Ein Bei­
trag zur Fauna der mittelologocänen Tertiärschichten.
— Denkschr. kais. Akad. Wiss., math.-nat. CI., 25: 
117-214, Wien.

R euss, A.E., 1867. Ueber einige Bryozoen aus dem deut­
schen Unteroligocän. — Sitzungsb. kais. Akad. Wiss., 
55/1:216-234, Wien.

R euss, A.E., 1869a. Palsontologische Studien über die 
slteren Tertiärschichten der Alpen. Die fossilen 
Anthozoen und Bryozoen der Schichtengruppe von 
Crosara. — Denkschr. kais. Akad. Wiss., math.-nat. 
CL, 29:215-294, Wien.

R euss, A.E., 1869b. Zur fossilien Fauna der Oligocäns-

chichten von Gaas. — Sitzungsb. kais. Akad. Wiss., 
57/1:446^188, Wien.

Reuss, A.E., 1874. Die fossilen Bryozoen des österreich­
isch-ungarischen Miocäns. — Denkschr. kais. Akad. 
Wiss., math.-nat. CL, 33/1:141-190, Wien.

Roemer, F.A., 1863. Beschreibung der norddeutschen ter­
tiären Polyparien. — Palaeontographica, 9:199-246, 
Stuttgart.

R yland, J.S. & H ayward, P.J., 1977. British Anascan 
Bryozoans. — [in:] K ermack, D.M. & B arnes, R.S. 
(eds.) A new Series Synopses of the British Fauna ,10: 
1-188, London (The Linnean Society).

Rzehak, A., 1891: Die Foraminiferenfauna der alttertiären 
Ablagerungen unter Bruderndorf in Niederösterreich.
— Ann. Naturhist. Mus. Wien, 6:1-12, Wien.

S eifert, R, 1980. Das Eozän der Waschbergzone (N.Ö.)
(und die angrenzenden Teile des Oberpaleozän und 
Unteroligozän). Stratigraphie, Microfazies, Paläo- 
geographie und Tektonik. — Dissertation zur Erlan- 
gumg des Doktorgrades an der Formal- und Natur­
wissenschaftlichen Fakultät der Universität Wien.
— Manuscript, Library Institut für Paläontologie der 
Universität Wien.

Schmid, B., 1989. Cheilostome Bryozoen aus dem Baden­
ien (Miozän) von Nussdorf (Wien). — Beitr. Paläont. 
Österr., 15:1-101, Wien.

S oule, D.F., S oule, J.D. & C haney, H.W., 1995:The 
Bryozoa. [in]:BLAKE, J.A., C haney, H.W., S cott, 
P.H. & L issner, A.L, (eds.). Taxonomie Atlas of the 
Santa Maria Basin and Western Santa Barbara Chan­
nel, 13:1-344, California (Santa Barbara Museum of 
Natural History).

S teininger, F.F., 1991: Die Waschbergzone und das 
Korneuburger Becken, [in]: R oetzel, R. & N agel, 
D., (eds.). Exkursionen im Tertiär Österreichs. 
157-158, Wien (Österreichische Paläontologische 
Gesellschaft).

Stoliczka, E, 1862. Oligocäne Bryozoen von Latdorf 
in Bernburg — Sitzungsb. kais. Akad. Wiss., 45/1: 
71-94, Wien.

Szczechura, J., 1992. Bicorniferidae:Cheilostomatous 
Bryozoa with articulated colony branches. — Acta 
Paleontológica Polonica, 36/4:399-411. Warshaw.

T aylor, P. D. & Allison, P. A., 1998. Bryozoan carbonates 
through time and space. — Geology, 26/5:459^162, 
Boulder.

Taylor, P.D & Larwood, G., 1990. Major evolutionary 
radiations in the Bryozoa. [in:] Taylor, P. & Larwood,
G. (eds.). Major Evolutionary Radiations. Systematics 
Association, Special Volume, 42:209-233, Oxford.

T aylor, P.D. & M cK inney, F.K., 1996. An Archimedes- 
like Cyclostome Bryozoan from the Eocene of North 
Carolina. — J. Paleont., 70/2:218-229, London.

T aylor, P.D. & V oigt, E., 1992. Taxonomic status of 
cyclostome bryozoan genus Exidmonea, with a rede­
scription of E. dor sata (von Hagenow) from the Upper

©Verein zur Förderung der Paläontologie am Institut für Paläontologie, Geozentrum Wien



196 Beiträge zur Paläontologie, 28, Wien, 2003

Cretaceous. — Verh. Naturwiss. Ver. Hamburg (NF), 
33:121-130, Hamburg.

T henius, E., 1974. Niederösterreich. Geologie der Öster­
reichischen Bundesländer in Kurzgefassten Einzel­
darstellungen. 2. erweiterte Auflage. — 280 p. Wien 
(Geologische Bundesanstalt).

T ollmann, A., 1985. Geologie von Österreich. Band 2.
— 710 p. Wien (Franz Deuticke).

V ävra , N. 1974. Cyclostome Bryozoen aus dem Bade- 
nien (Mittelmiozän) von Baden bei Wien (Niederös­
terreich). -  N. Jahr. Geol. Pal. Abh., 147:343-375, 
Stuttgart.

V ävra, N., 1977. Bryozoa tertiaria. [in]:ZAPFE, H. (ed). 
Catalogus Fossilium Austriae — Heft, Vb/3:1-189, 
Wien.

V ävra, N., 1978. Bobiesipora n.g. - eine neue Gattung 
der Cyclostomata (Bryozoa) aus dem österreichischen 
Neogen. — Ann. Naturhist. Mus. Wien, 81:229-235, 
Wien.

V ävra, N., 1979. Die Bryozoenfaunen des österreichi­
schen Tertiärs. — N. Jb. Geol. Paläont. Abh., 157/3: 
366-392, Stuttgart.

V ävra , N., 1984. A litoral bryozoan assemblage from 
the Korytnica Clays (Middle Miocene, Holy Cross 
Mountains, Central Poland). — Acta Geol. Pol., 34/3- 
4:223-237, Krakow.

V ävra, N., 1989. Bryozoen aus dem Badenien (Mittel- 
miozan) von Weissenegg bei Wildon (Steiermark).
— Ann. Naturhist. Mus. Wien, 90/A:83-102, Wien.

V ävra, N., 1991. Contributions to the Taxonomy and Mor­
phology of Polyascosoecia (Bryozoa: Cyclostomata) 
and Related forms. [in]:BiGEY: Bryozoa living and 
fossil — Bull. Soc. Sei. Nat. Ouest Fr., Mem., HS 1: 
497-504, Nantes.

V ävra, N., 1994. Bryozoa from the Oligocene of Austria: 
Chlidoniopsis and its possible affinities with Paleozoic 
bryozoans. [in]:HAYWARD, P.J., R yland, J.S. & T ay­
lor. P. (eds.). Biology and Paleobiology of Bryozoans.
— Proceedings of the 9th International Bryozoology 
Conference, School of Biological Sciences, University 
of Wales, Swansea., 1992.— International Symposium 
Series, Fredensborg (Olsen & Olsen).

V oigt, E., 1964. A Bryozoans fauna of Dano-Montian age 
from Boryszew and Sochaczew in Central Poland.
— Acta Paleont. Pol., 9/4:419^4-80; Warszawa.

V oigt, E. & F lor, D., 1970. Homöomorphien bei fossi­
len cyclostomen Bryozoen, dargestellt am Beispiel 
der Gattung Spiropora L amouroux 1821. — Mitt. 
Geol. Paläont. Inst. Univ. Hamburg, 56:385-412, 
Hamburg.

V oigt, E., 1984. Die Genera Reteporidea d‘O rbigny., 1849 
und Crisidmonea M arsson (Bryozoa Cyclostomata) 
in der Maastrichter Tuffkreide (Oberes Maastrichti- 
um) nebst Bemerkungen über Polyascosoecia Canu 
& Bassler und andere ähnliche Gattungen. — Mitt. 
Geol. Paläont. Inst. Univ. Hamburg, 56:385-412,

Hamburg.
W aters, A. W., 1891. North-Italian Bryozoa. — Quart. 

Journal Geol. Soc., 47:1-34, London.
W aters, A. W., 1892. North-Italian Bryozoa. -  Part II. 

Cyclostomata. — Quart. Journal Geol. Soc., 48: 
153-393, London.

Z abala, M. & M aluquer, P, 1988. Illustrated keys for the 
classification of Mediterranean Bryozoa. — Treballs 
del Museu de Zoologia, 4:1-294, Ajuntament de 
Barcelona.

Z ägorsek , K., 1992. Late Eocene (Priabonian) Cy­
clostomata Bryozoa from the Western Carpathians 
(Czechoslovakia). — Geologica Carpathica, 43/4: 
235-247, Bratislava.

Z ägorsek, K., 1994. Late Eocene (Priabonian) Cheilosto- 
mata Bryozoa from Liptov Basin - Western Carpathi­
ans (Slovakia). — N. Jb. Geol. Paläont. Abh., 193/3: 
361-382, Stuttgart

Z ägorsek , K., 1996. Eocenne membraniporiformne 
machovky (Bryozoa — Malacostega a Pseudomala- 
costega) zo Zäpadnzch Karpät. — Mineralia Slovaca, 
28:120-128, Kosice.

Zägorsek, K., 1996b. Paleoecology of the Eocene Bryo­
zoan Marl in the Alpine-Carpathian Region, [in]: 
Gordon, D.P., S mith, A.M. & G rant-M ackie, J.A. 
(eds.). Bryozoans in Space and Time: 413^-22, Wel­
lington (National Institute of Water & Atmospheric 
Research).

Z ägorsek, K., 1997. Eocene Anascan Bryozoa from New 
Localities in the Western Carpathians (Slovakia).
— Geologica Carpathica, 48/6:401^-09, Bratislava.

Z ägorsek, K., 2000. Redescription of Unifissurinella
Poignant, 1991 from Eocene in Austria and its Sys­
tematic Affinities. — N. Jb. Geol. Paläont. Monats­
hefte, 5:314-320, Stuttgart.

Zägorsek, K. & K äzmer, M., 2000. Late Eocene Bryozoan 
Faunas in the Alpine-Carpathian Region. A Compari­
son. — Acta Paleontol. Romaniae, 2:493-504, Cluj- 
Napoca.

Zägorsek, K. & V ävra, N., 2000. A New method for 
the extraction of Bryozoans from hard rocks from 
the Eocene of Austria. — Jahrb. Geol. B.-A., 142/2: 
249-258, Wien.

Z ägorsek, K. & K äzmer, M., 2001. Eocene Bryozoa 
from Hungary. (Part I. Localities and Discussions)
— Courier Forschungsinstitut Senckenberg, 231: 
1-17, Frankfurt am Main.

Z ägorsek, K., 2001a. Eocene Bryozoa from Hungary. 
(Part II. Systematic paleontology) — Courier For­
schungsinstitut Senckenberg, 231:19-159, Frankfurt 
am Main.

Z ägorsek, K., 2001b. Upper Eocene Bryozoa from the 
Alpine Foreland Basin in Salzburg, Austria (Borehole 
Helmberg-1). [in]: Piller, W.E & Rasser, M.W. (eds.). 
Paleogene of the Eastern Alps. — Österreichische 
Akademie der Wisssenschaften, Schriftenreihe der

©Verein zur Förderung der Paläontologie am Institut für Paläontologie, Geozentrum Wien



Z ägorsek, K., Upper Eocene Bryozoa 197

Erdwissenschaftlichen Kommissionen, 14: 509-609, 
Wien.

Zägorsek, K., 2002. An Upper Eocene bryozoan fauna 
from Perwang-1 borehole, Salzburg, Austria (Bore­
hole Helmberg-1). [in]: W yse-Jackson, B uttler &

S pencer Jones (eds.). Bryozoan Studies 2001. Swets 
& Zeitlinger:367-375, Lisse.

Z iko, A., 1985. Eocene Bryozoa from Egypt. A Pale­
ontological and Paleoecological study. — Tübinger 
Mikropal. Mitt., 4:1-183, Tübingen.

©Verein zur Förderung der Paläontologie am Institut für Paläontologie, Geozentrum Wien



198 Beiträge zur Paläontologie, 28, Wien, 2003

10. Alphabetic Index of Genera G
Galeopsis Jullien, 1903 178

A Gephyrotes N orman, 1903 146
Gigantopora R idley, 1881 173

Adeonella B usk, 1884 151 Gordoniella Z agorsek, 2001a 147
Adeonellopsis M acG illivray, 1886 153
Aimulosia Jullien, 1888 175 H
Alderina N orman, 1903 129
Amphiblestrum G ray, 1848 130 Hemicyclicopora N orman, 1909 159
Arthropoma Levinsen, 1909 174 Heteropora B lainville, 1830 124
Aviculiera Z ágorsek, 2001a 136 Hippomenella Canu & B assler, 1917 111

Hippomonavella C anu & B assler, 1934 166
B Hornera L amouroux, 1821 119

Houzeauina Pergens, 1889 166
Babickella gen. nov. 144
Bactridium R euss, 1848 187 I
Batopora Reuss, 1867 182
Biflustra d ’O rbigny 1852 128 Idmidronea C anu & B assler, 1920 113
Bobiesipora V avra, 1977 119 Iodictyum H armer, 1933 180

c K

Caberoides Canu, 1908 149 Kionidella K oschinsky, 1885 176
Calpensia Jullien, 1888 135
Cellaria Ellis & Solander, 1786 144 L
Celleporaria Lamouroux, 1821 177
Chlidoniopsis H armer, 1957 161 Lacrimula Cook, 1966 184
Costatimorpha gen. nov. 149 Lagenicella Cheetham & S andberg, 1964 169
Crassimarginatella C anu, 1900 130 Lagenipora H incks, 1877 179
Crisia L amouroux, 1812 108 Lunulites L amarck, 1816 138
Crisidmonea M arsson, 1887 121
Cumulipora M ünster, 1835 164 M
Cyclicopora H incks, 1884 174
Cystisella C anu & B assler, 1917 156 Margaretta G ray, 1843 171

Mecynoecia C anu, 1918 115
D Meniscopora G regory, 1893 155

Metradolium C anu & B assler, 1917 170
Diaperoecia C anu, 1918 118 Metrarabdotos C anu, 1914 161
Diastopora L amouroux, 1821 109 Micropora G ray, 1848 133
Diplosolen C anu, 1918 118 Mollia Lamouroux, 1821 134
Disporella G ray, 1848 124 Multiporina d ’O rbigny, 1852 168
Ditaxiporina Stach, 1935 151

N
E

Nematifera C anu & B assler, 1922 117
Escharella G ray, 1848 157
Escharoides E dwards, 1836 158 o
Exidmonea D avid, M ongereau & Pouyet, 1972 110
Exochoecia C anu & B assler, 1920 117 Ogivalina Canu & B assler, 1917 131

Oncousoecia Canu, 1918 114
F Onychocella Jullien, 1882 139

Orbitulipora Stoliczka, 1862 184
Filisparsa d ’O rbigny, 1853 114 Otiochmella gen. nov. 140
Foveolaria B usk, 1884 132
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Polyascosoecia C anu, 1920 121
Porella G ray, 1848 156
Poricellaria d ’O rbigny 1852 137
Porina d ’O rbigny, 1852 171
Prenantia G autier, 1962 166
Puellina J ullien, 1886 146
Pyripora d ’O rbigny, 1852 129

R

Reteporella B usk, 1884 180
Reussia N eviani, 1895 156
Rosseliana Jullien, 1888 134

S
Schizomavella C anu &  B assler, 1917 168
Schizoporella H incks, 1877 168
Scrupocellaria yan B eneden, 1845 132
Semieschara d ’O rbigny, 1852 139
Smitiina N orman, 1903 163
Smittoidea Os burn, 1952 164
Sparsiporina d ’O rbigny, 1852 181
Steginoporella Smitt, 1873 141
Stenosipora C anu &  B assler, 1927 177

199

T

Tayloripora gen. nov. 111
Teichopora G regory, 1893 152
Tervia Jullien, 1882 115
Trochiliopora Gregory, 1909 127
Tubucella Canu & B assler, 1917 175
Tychinella Z ágorsek, 2001a 170

u
Umbonula H incks, 1848 160
Unifissurinella Poignant, 1991 151

V
Vavropora Z ágorsek, 2001a 147
Vibracella W aters, 1891 138
Vincularía D efrance, 1829 132

Y
Ybselosoecia C anu &  L ecointre, 1933 118

z
Zuzarte lia Z ágorsek, 2001b 165

©Verein zur Förderung der Paläontologie am Institut für Paläontologie, Geozentrum Wien



200 Beiträge zur Paläontologie, 28, Wien, 2003

PLATE 1

Fig. 1. Crisia elongata M ilne Edwards, 1838. Compare the width of the colony (here about 3 zooecial tubes) with other 
species of Crisia. The scale bar = 1 0 0  pm. Locality: Reingruberhohe.

Fig. 2. Crisia hoernesi R euss, 1848. Width of the colony is here about 5 zooecial tubes. The scale bar = 100 pm. 
Locality: Reingruberhohe.

Fig. 3. Crisia eburnea (L innaeus, 1758). Colony is very narrow, here only width of the two zooecial tubes. The scale 
bar =100 p m. Locality: Reingruberhohe.

Fig. 4. Diaperoecia sparsa (R euss, 1848). Detail showing the long, circular zooecial tubes, with smooth frontal walls 
and long, slightly laterally curved peristome. Locality: Reingruberhohe.

Fig. 5. Diastopora flabellum  R euss, 1848. General view of the bilamellar, rounded square colony. Locality: 
Reingruberhohe.

Fig. 6. Diastopora flabellum R euss, 1848. Detail showing short, tube-like zooecia. Locality: Reingruberhohe.

Unless otherwise indicated, all scale bars = 1 mm.
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PLATE 1
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PLATE 2

Fig. 1. Exidmonea atlantica D avid, M ongereau &  P ouyet, 1972. Frontal view showing 3-4 zooecial tubes in alternately 
arranged fascicles. Locality: Reingruberhohe.

Fig. 2. Exidmonea atlantica D avid, M ongereau &  P ouyet, 1972. Lateral view showing 5 zooecia in each fascicular 
row and slightly ribbed dorsal side. Locality: Reingruberhohe.

Fig. 3. Exidmonea hoernesi (S toliczka, 1862). Lateral view showing fascicles with 4-5 zooecia and strongly porous 
frontal wall. Locality: Reingruberhohe.

Fig. 4. Exidmonea giebeli (S toliczka, 1862). Frontal view showing zooecia in fascicular row arranged parallel one to 
one another. Locality: Reingruberhohe.

Fig. 5. Exidmonea giebeli (S toliczka, 1862). Frontal view showing zooecia in fascicles arranged obliquely. Locality: 
Reingruberhohe.

Fig. 6. Filisparsa tenella Stoliczka, 1862. Frontal view showing 5 zooecial tubes not arranged in fascicles. Locality: 
Reingruberhohe.

Fig. 7. Mecynoeciaproboscidea (M ilne Edwards, 1838). General view showing colony with very long zooecial tubes. 
Locality: Reingruberhohe.

All scale bars = 1 mm.

©Verein zur Förderung der Paläontologie am Institut für Paläontologie, Geozentrum Wien



Z agorsek, K., Upper Eocene Bryozoa 203

PLATE 2
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PLATE 3

Fig. 1. Tayloripora ovicellata sp.n. Holotype with visible dorsal gonozooecium and long zooecial tubes. Locality: 
Reingruberhohe.

Fig. 2. Tayloripora ovicellata sp.n. Holotype from the other side showing parallel kenozooecia closed by diaphragms. 
Locality: Reingruberhohe.

Fig. 3. Tayloripora ovicellata sp.n. Paratype showing surface of the gonozooecium and diaphragms closing dorsal 
parallel kenozooecia. Locality: Reingruberhohe.

Fig. 4. Tayloripora ovicellata sp.n. Paratype showing well developed gonozooecium, zooecia in alternating fascicles 
and diaphragms closing dorsal parallel kenozooecia. Locality: Reingruberhohe.

Fig. 5. Tayloripora ovicellata sp.n. Dorsal view of the paratype showing parallel kenozooecia closed by diaphragms 
and internal structures in the gonozooecium. Locality: Reingruberhohe.

Fig. 6. Tayloripora ovicellata sp.n. Detail of the paratype figured in Fig. 5 showing oeciopore in the gonozooecium. 
Locality: Reingruberhohe.

Fig. 7. Tayloripora ovicellata sp.n. Paratype developing two gonozooecia. Locality: Reingruberhohe.

Fig. 8. Tayloripora ovicellata sp.n. Dorsal view of the paratype showing diaphragms closing dorsal parallel kenozooecia. 
Locality: Reingruberhohe.

All scale bars = 1 mm.
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PLATE 3
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PLATE 4

Fig. 1. Idmidronea uniporica sp.n. Lateral view of the holotype showing porous frontal part with zooecia (left) and 
dorsal side formed by thin, narrow long kenozooecia (right). Locality: Reingruberhohe.

Fig. 2. Idmidronea uniporica sp.n. Frontal view of the paratype showing alternately arranged zooecial tubes. Locality: 
Reingruberhohe.

Fig. 3. Idmidronea uniporica sp.n. Lateral view showing two zooecia in each fascicle, one zooecium opens frontally, 
the second laterally. Locality: Reingruberhohe.

Fig. 4. Crisidmonea tripora (C anu & B assler, 1926). Lateral view showing large gonozooecium, situated on the frontal 
side of the colony with strongly porous frontal wall. Locality: Reingruberhohe.

Fig. 5. Ybselosoecia typica (M anzoni, 1878). Frontal view showing chaotically arranged zooecia with long peristomes. 
Locality: Reingruberhohe.

Fig. 6. Ybselosoecia typica (M anzoni, 1878). Frontal view with visible gonozooecium and oeciopore. Gonozooecium 
flat, with smooth surface, the oeciopore as large as aperture, situated in the centre of the gonozooecium. 
Locality: Reingruberhohe.

All scale bars = 1 mm.
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PLATE 4
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PLATE 5

Fig. 1. Oncousoecia biloba (R euss, 1848). Frontal view showing gonozooecium with nonporous frontal wall. Oeciopore, 
situated on the lower left margin of the gonozooecium (between two zooecial tubes), without peristome. 
Locality: Haselbach.

Fig. 2. Mecynoecia pulchella (Reuss, 1848). General view showing the colony with 12 narrow zooecial tubes around 
colonial axis. Locality: Reingruberhohe.

Fig. 3. Bobiesiporafasciculata (R euss, 1848). Dorsal view showing typical pores surrounded by a narrow and low rim. 
Scale bar = 1 0 0  pm. Locality: Reingruberhohe.

Fig. 4. Mecynoecia geinitzi (R euss, 1872). Oblique view showing rhombic zooecial tubes and budding edge. Locality: 
Reingruberhohe.

Fig. 5. Hornera verrucosa R euss, 1866. General view showing smooth, smaller vacuoles located distally from the 
aperture, larger ones situated proximally and anastomosing nervi. Scale bar = 100 pm. Locality: Haselbach.

Fig. 6. Hornera concatenata R euss, 1869a. General view showings a small vacuole situated proximally from the aperture 
and linear, non-anastomosing, smooth nervi. Scale bar = 100 pm. Locality: Reingruberhohe.

Unless otherwise indicated, all scale bars = 1 mm.
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PLATE 5
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PLATE 6

Fig. 1. Mecynoecia geinitzi (R euss, 1872). General view showing zooecia in regular rows. Locality: Reingruberhohe.

Fig. 2. Mecynoecia geinitzi (Reuss, 1872). General view showing porous frontal walls, with slightly elongated lateral 
parts. The little depressed, nonporous area, which might be a gonozooecium, occurs in the middle of the 
colonial stem. Locality: Reingruberhohe.

Fig. 3. Mecynoecia geinitzi (R euss, 1872). Detail showing porous frontal walls and circular apertures. Locality: 
Reingruberhohe.

Fig. 4. Mecynoecia geinitzi (Reuss, 1872). General view showing a little depressed, nonporous area in the middle of the 
colonial stem. This area might be regarded as a gonozooecium. Locality: Reingruberhohe.

Fig. 5. Hornera concatenata Reuss, 1869a. General view showing small vacuoles and linear, smooth nervi without ribs. 
Locality: Reingruberhohe.

All scale bars = 1 mm.

©Verein zur Förderung der Paläontologie am Institut für Paläontologie, Geozentrum Wien



Z agorsek, K., Upper Eocene Bryozoa 211

PLATE 6
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PLATE 7

Fig. 1. Hornera simplicissima B raga &  B arbin, 1988. Frontal view showing very long zooecial tubes with very small 
vacuoles. Locality: Reingruberhohe.

Fig. 2. Hornera simplicissima B raga &  B arbin, 1988. General view showing linear nervi and no developed vacuoles. 
Locality: Reingruberhohe.

Fig. 3. Nematifera susannae Z agorsek, 1992. General view showing long zooecia, with large orifices and slightly convex, 
densely perforated frontal wall. A salient thread marks the lateral walls. Locality: Reingruberhohe.

Fig. 4 . Hornera concatenata  R e u ss , 1869a. A view showing small vacuoles on frontal side. Locality: 
Reingruberhohe.

Fig. 5. Hornera verrucosa Reuss, 1866. General view showing abundant vacuoles, smaller vacuoles located distally 
from the aperture, larger ones situated proximally. Locality: Reingruberhohe.

Fig. 6. Diplosolen brendolensis (W aters, 1892). Lateral view showing zooecial tubes arranged in curving fascicles. 
Locality: Reingruberhohe.

Fig. 7. Polyascosoecia cancellata Canu, 1920. Frontal view of bifurcated colony showing very abundant, large mesopores. 
Locality: Haselbach.

All scale bars = 1 mm.
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PLATE 7
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PLATE 8

Fig. 1. Lichenopora turbinata D efrance, 1823. Lateral view of pedunculate conical colony with a nonporous basal 
wall. Locality: Reingruberhohe.

Fig. 2. Disporella grignonensis M ilne E dwards, 1838. Frontal view showing large, nonporous central area and uniserial, 
short fascicles. Locality: Reingruberhohe.

Fig. 3. Disporella coronula (R euss, 1848). Frontal view showing a concave colonial centre, with cancelli and zooecia 
in triserial to multilaminar fascicles. Locality: Reingruberhohe.

Fig. 4. Disporella radiata (S avigny-A udouin, 1826). Frontal view showing a very small central area and triserial, narrow, 
very long fascicles. Locality: Reingruberhohe.

Fig. 5. Disporella cf. verrucosa (Philippi, 1843). Frontal view showing large, convex central area and biserial fascicles. 
Locality: Reingruberhohe.

Fig. 6. Disporella goldfussi (R eu ss , 1864a). Frontal view showing a very large gonozooecium. Locality: 
Reingruberhohe.

Fig. 7. Disporella goldfussi (Reuss, 1864a). Lateral view showing monoserial fascicles and a flat, large central area. 
Locality: Reingruberhohe.

All scale bars = 1 mm.
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PLATE 8
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PLATE 9

Fig. 1. Trochiliopora beyrichi (R euss, 1851). Oblique to frontal view showing a large gonozooecium occupying almost 
the whole central area. Locality: Reingruberhohe.

Fig. 2. Trochiliopora beyrichi (R euss, 1851). Lateral view showing prominent, multilaminar fascicles and the depressed 
colonial centre. Locality: Reingruberhohe.

Fig. 3. Trochiliopora planiformis sp.n. Holotype. Oblique view showing prominent, multilaminar fascicles and a large 
gonozooecium with oval oeciopore. Locality: Reingruberhohe.

Fig. 4. Trochiliopora planiformis sp.n. Paratype. Frontal view showing prominent, multilaminar fascicles and a large 
gonozooecium with oval oeciopore. Locality: Reingruberhohe.

Fig. 5. Trochiliopora planiformis sp.n. Paratype. Frontal view showing prominent, multilaminar fascicles and flat central 
area. Locality: Reingruberhohe.

Fig. 6. Trochiliopora planiformis sp.n. Paratype. Lateral view showing colony shape; erect, pedunculate from encrusting 
base. Locality: Reingruberhohe.

Fig. 7. Trochiliopora planiformis sp.n.. Detail of holotype showing large, oval oeciopore. Scale bar = 100 pm. Locality: 
Reingruberhohe.

Unless otherwise indicated, all scale bars = 1 mm.
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PLATE 9
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PLATE 10

Fig. 1. Pyripora huckei B uge, 1973. General view showing colony with regular uniserial longitudinal rows of zooecia 
placed one after the other, laterally branched at right angle. Locality: Reingruberhohe.

Fig. 2. Pyripora huckei B uge, 1973. Detail showing convex, nonporous gymnocyst and oval, very large opesium. Scale 
bar = 1 0 0  pm. Locality: Reingruberhohe.

Fig. 3. Crassimarginatella macrostoma (R euss, 1848). General view showing zooecia arranged in regular rows with 
large opesia and reduced gymnocyst. Locality: Haselbach.

Fig. 4. Alderina subtilimargo (R euss, 1864a). General view showing chaotically growing zooecia with large opesia. 
Locality: Reingruberhohe.

Fig. 5. Amphiblestrum appendiculatum (R euss, 1848). General view showing chaotically grown zooecia. Locality: 
Reingruberhohe.

Fig. 6. Amphiblestrum appendiculatum (R euss, 1848). Detail showing zooecia with a very short cryptocyst and well 
developed tube-like avicularia. Locality: Reingruberhohe.

Unless otherwise indicated, all scale bars = 1 mm.
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PLATE 10
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PLATE 11

Fig. 1. Foveolaria vibraculata Zágorsek, 2001a. General view showing large, square shape opesia and large avicularia 
with small opesia. Locality: Reingruberhohe.

Fig. 2. Foveolaria vibraculata Z ágorsek, 2001a. General view showing two pairs of small pores situated on the proximal 
margin of the mural rim, narrow furrows separating neighbouring zooecia and globular ovicells with large 
semilunar oeciopore. Locality: Reingruberhohe.

Fig. 3. Crassimarginatella macrostoma (Reuss, 1848). General view showing zooecia arranged in regular rows with 
large opesia and well developed mural rim. Locality: Reingruberhohe.

Fig. 4. Ogivalina dimorpha (C anu, 1907). Frontal view of two ordinary zooecia with well-developed cryptocyst. 
Locality: Reingruberhohe.

Fig. 5. Vincularía subsymmetrica (Canu, 1907). Poorly preserved colony showing zooecia with small opesium and 
well-developed large cryptocyst. Scale bar = 100 pm. Locality: Reingruberhohe.

Fig. 6. Microporal sp. Detail of three preserved zooecia showing two semilunar narrow long slits and well developed 
oral spines. Locality: Reingruberhohe.

Unless otherwise indicated, all scale bars = 1 mm.
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PLATE 11
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PLATE 12

Fig. 1. Micropora hexagona (Zagorsek, 1994). General view showing recumbent ovicell with a flat frontal wall and 
opesiules unequal in size. Locality: Reingruberhohe.

Fig. 2. Scrupocellaria brendolensis W aters, 1891. Proximally from the apertures, there are visible small, oval to drop­
like avicularia. Scale bar =100 pm. Locality: Reingruberhohe.

Fig. 3. Scrupocellaria gracilis R euss, 1869a. Frontal surface of the colony is smooth, no avicularia are developed. Scale 
bar =100 pm. Locality: Reingruberhohe.

Fig. 4. Biflustra savartii texturata (R euss, 1848). General view of a multilaminar colony. Locality: Reingruberhohe.

Fig. 5. Rosseliana rosselii (A udouin, 1826). View showing the semilunar opesia with the large space for parietal muscles, 
in the proximal corners. Locality: Reingruberhohe.

Fig. 6. Mollia patellaria (M oll, 1803) View showing small, circular opesia with large rounded corners for parietal 
muscles. Locality: Reingruberhohe.

Unless otherwise indicated, all scale bars = 1 mm.
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PLATE 12
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PLATE 13

Fig. 1. Calpensia gracilis (M ünster, 1826). Detail showing the elongated zooecia, with porous cryptocyst and two small 
opesiules. Locality: Reingruberhöhe.

Fig. 2. Calpensia polysticha (R euss, 1848). Erect colony, having zooecia extremely elongated, with strongly porous 
cryptocyst and wide, smooth lateral walls (mural rim). Locality: Reingruberhöhe.

Fig. 3. Aviculiera austriensis sp.n. Holotype showing flat, bifurcated colony and location of the avicularia. Scale bar = 
1 mm. Locality: Reingruberhöhe.

Fig. 4. Aviculiera hungarii Zägorsek, 2001a. Colony showing bifurcated longitudinal rows of zooecia. The avicularia 
are situated on the zooecium, which is bifurcated. Scale bar = 1 mm. Locality: Reingruberhöhe.

Fig. 5. Aviculiera austriensis sp.n. Detail of the paratype showing avicularia with pivotal bar and small opesiules.

Unless otherwise indicated, all scale bars = 100 pm.
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Fig. 1. Poricellaria complicata (R euss, 1869a). Colony with a visible pair of the slit-like long opesiules and large 
adventitious, drop-like avicularium. Locality: Reingruberhöhe.

Fig. 2. Onychocella subpyriformis (d ’A rchiac, 1846) The part of the colony showing hexagonal to oval zooecia 
and avicularium with palate sharpening distally and usually curved laterally. Scale bar = 1 mm. Locality: 
Reingruberhöhe.

Fig. 3. Vibracella trapezoidea (Reuss, 1848). Fragment of the colony showing rectangular zooecia, with large lunar 
opesia and with avicularium situated on the vicarious cell with oval orifice. Scale bar = 1 mm. Locality: 
Reingruberhöhe.

Fig. 4. Otiochmella discoida sp.n. Holotype showing discoidal colony and arrangement of the avicularia within the 
zooecia. Scale bar = 1 mm. Locality: Haselbach.

Fig. 5. Otiochmella discoida sp.n. Detail of the paratype showing circular to oval zooecia with small opesia and rhombic 
adventitious avicularia, which are usually situated between four zooecia. The avicularia are rhombic to oval 
in shape and taper distally and proximally. Locality: Haselbach.

Fig. 6. Otiochmella discoida sp.n. Paratype with ovicell. The ovicell is situated on the topmost part of the figure. It is 
probably endozooecial and has large opesia. Locality: Haselbach.

Unless otherwise indicated, all scale bars =100 pm.
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Fig. 1. Steginoporella haidingeri (R euss, 1848). General view showing arrangement of the zooecia and B-zooecium (on 
the lower end of the colony), which is significantly larger than autozooecia and has enlarged proximo lateral 
comers for parietal muscles and a smooth, large palate. Locality: Reingruberhohe.

Fig. 2. Steginoporella firma (R euss, 1869a). Detail of the colony showing regular rows of the zooecia and small B- 
zooecia with flat, short and narrow palate. Locality: Reingruberhohe.

Fig. 3. Steginoporella reingruberhohensis sp. n. Paratype showing autozooecia with large pores and deeply immersed 
cryptocyst. Locality: Reingruberhohe.

Fig. 4. Steginoporella reingruberhohensis sp. n. Holotype showing much larger B-zooecium with large concave palate 
and circular, big opesium. Locality: Reingruberhohe.

Fig. 5. Cellaria reussi d ’Orbigny, 1851. General view showing arrangement of the drop-like shaped zooecia in four 
longitudinal rows. Locality: Haselbach.

Fig. 6. Babickella janensis sp.n. Holotype showing arrangement of 6 zooecia, where towards the margin of the preserved 
stem the size decreases. Scale bar = 100 pm. Locality: Reingruberhohe.

Fig. 7. Babickella janensis sp.n. Paratype showing unequal size of the zooecia. Scale bar = 100 pm. Locality: 
Reingruberhohe.

Unless otherwise indicated, all scale bars = 1 mm.
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Fig. 1. Puellina (Cribrilaria) radiata (M oll, 1803). General view showing locally developed oral spines, a large, 
intrazooecial avicularium, with long, acute palate and hyperstomial ovicell, with smooth, nonporous frontal 
wall. Locality: Reingruberhohe.

Fig. 2. Gephyrotes convexa C anu &  B assler, 1920. Detail of the colony showing costules with two pores on both of 
its ends and slightly separated aperture with oral spines. Locality: Reingruberhohe.

Fig. 3. Gordoniella longituda sp. n. Holotype showing the costae perforated by a large pore on its median end. Locality: 
Reingruberhohe.

Fig. 4. Gordoniella longituda sp. n. Paratype showing the shape of the zooecia and wide apertural bar. Locality: 
Reingruberhohe.

Fig. 5. Castanopora megacephala (R euss, 1848). Detail of one zooecium with small globular, hyperstomial ovicell and 
perforated costae. Locality: Reingruberhohe.

Fig. 6. Castanopora megacephala (R euss, 1848). Fragment of the colony showing large oval aperture, with wide oral 
bar, the costae with very wide lateral costal fusions and with perforation by small narrow slits. Locality: 
Reingruberhohe.

All scale bars =100 pm.
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Fig. 1. Vavropora pupuliformis Z agorsek, 2001a. Fragment of the colony showing the pairs of the costae forming the 
zigzag median lamella and being perforated by a small pore. Distally from the zooecia, there are large, inter- 
zooecial avicularia, with narrow, acute, long palate directed laterally (to the left). Locality: Reingruberhohe.

Fig. 2. Ditaxiporina septentrionalis (W aters, 1891). Details showing the arrangement of the zooecia and suboral, large 
and paired avicularia. Locality: Reingruberhohe.

Fig. 3. Caberoides continua (W aters, 1891) General view of the colony showing shallow, narrow pore-chambers situ­
ated on both sides of the zooecium and a small cribrimorph area. Locality: Reingruberhohe.

Fig. 4. Unifissurinella boulangeri P oignant, 1991. View of the dorsal side of the zooecium showing the calcified stolon 
and the distal opening. Locality: Reingruberhohe.

Fig. 5. Unifissurinella boulangeri P oignant, 1991. Lateral view showing the triangular shape of the zooecia, the 
strongly porous, convex frontal wall and proximally extending nonporous, tubular portion. Locality: Rein­
gruberhohe.

Fig. 6. Unifissurinella boulangeri P oignant, 1991. Frontal view showing circular apertures with cardelles, a shallow 
sinus and lacking oral spines. Locality: Reingruberhohe.

All scale bars =100 pm.
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Fig. 1. Costatimorpha algella sp.n. Holotype showing the shape of the zooecia and disto-lateral processes probably 
carrying avicularia. Locality: Reingruberhohe.

Fig. 2. Costatimorpha algella sp.n. Paratype showing costal area, circular apertures and lateral communication pore 
situated at the proximal end of the zooecium. Locality: Reingruberhohe.

Fig. 3. Costatimorpha algella sp.n. Dorsal view of the paratype showing development of slight ribs. Locality: 
Reingruberhohe.

Fig. 4. Costatimorpha algella sp.n. Frontal view of the paratype showing disto-lateral processes carrying avicularia and 
large hole, which remains if the small costal shield has been destroyed. Locality: Reingruberhohe.

Fig. 5. Costatimorpha algella sp.n. Paratype showing a small costal shield and disto-lateral processes with avicularia. 
Locality: Reingruberhohe.

Fig. 6. Costatimorpha algella sp.n. Paratype showing development of the costal shield and lateral communication pores 
situated at the proximal end of the zooecium. Locality: Reingruberhohe.

Fig. 7. Costatimorpha algella sp.n. Detail of the small costal shield showing smooth spines without lacunae, lumen 
pores nor infracostal windows. Locality: Reingruberhohe.

All scale bars =100 pm.
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Fig. 1 .Adeonella minor (R euss, 1869a). Fragment of the colony showing marginal areolar pores, a very small spiramen 
and two small oral avicularia. Locality: Haselbach.

Fig. 2. Adeonella ornatissima (Stoliczka, 1862). Detail showing rhomboidal zooecia in the middle and longitudinal 
zooecia at the margin of the colony. The zooecia have semilunular apertures, a large spiramen and two small, 
circular, oral avicularia. Locality: Reingruberhöhe.

Fig. 3. Adeonellopsis porina (R oemer, 1863) Fragment of the colony showing zooecia with mural rim prominent only 
around the aperture and a small, slit like spiramen. The avicularia are large circular to drop-like, without pivot. 
The direction of the palate is lateral Locality: Reingruberhöhe.

Fig. 4. Adeonellopsis porina (R oemer, 1863) General view showing arrangement of the zooecia and the presence of the 
mural rim only around the aperture. Locality: Reingruberhöhe.

Fig. 5. Adeonellopsis giampietroi Zägorsek, 2001a. Detail of the colony showing elongated zooecia, each with thick, 
smooth mural rim, parietal marginal areolar pores and large avicularium with flat palate tapering laterally. 
Scale bar =100 pm. Locality: Reingruberhöhe.

Fig. 6. Adeonellopsis sp. Colony showing arrangement of the zooecia with a large spiramen and small avicularia 
tapering distally. Among the zooecial rows, there are rows of large holes, which might be perhaps regarded as 
gonozooecia. Scale bar = 100 pm. Locality: Haselbach.

Unless otherwise indicated, all scale bars = 1 mm.
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Fig. 1. Adeonellopsis triporica sp.n. Holotype showing arrangement of the zooecia and approximately equal size of the 
aperture, avicularium and spiramen. Locality: Reingruberhohe.

Fig. 2. Adeonellopsis triporica sp.n. Paratype showing small marginal areolar pores and small spiramen perforated by 
a few large pores. Locality: Reingruberhohe.

Fig. 3. Adeonellopsis triporica sp.n. Paratype showing spiramen smaller than the apertures and small marginal areolar 
pores. Locality: Reingruberhohe.

Fig. 4. Adeonellopsis coscinophora (R euss, 1848). General view showing zooecia with small avicularia and a large 
spiramen area perforated by many small pores. Locality: Reingruberhohe.

All scale bars = 1 mm.
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Fig. 1. Meniscopora syringopora (Reuss, 1848). General view showing zooecia with characteristically developed large, 
circular marginal areolar pores and small, oral avicularium. Locality: Reingruberhohe.

Fig. 2. Porella clavula (C anu & B assler, 1920). Part of the colony showing zooecia with elevated lateral walls, marginal 
areolar pores and frontal, suboral avicularia situated on the prominent chamber. Locality: Reingruberhohe.

Fig. 3. Reussia regularis (Reuss, 1866). General view of the colony showing arrangement of the zooecia, which have 
wide, smooth, prominent lateral walls and a frontal wall with big, circular marginal areolar pores. Locality: 
Reingruberhohe.

Fig. 4. Escharoides mamillata (W ood, 1844). Detail of the colony showing the zooecia with granular frontal wall, 
globular, immersed ovicells and a pair of avicularia located very near to the aperture, on the peristome. 
The three adventitious avicularia with pivotal bars are situated around the upper-most zooecia. Locality: 
Reingruberhohe.

Fig. 5. Escharella tenera (Reuss, 1874). General view of a fragment of the colony showing oval to hexagonal zooecia 
with a smooth, slightly convex, frontal wall and large marginal areolar pores. Locality: Reingruberhohe.

Fig. 6. Teichopora cf. clavata G regory, 1893. General view of the colony showing arrangement of the zooecia with 
large avicularia and marginal areolar pores. Locality: Reingruberhohe.

All scale bars = 1 mm.
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Fig. 1. Hemicyclicopora parajuncta C anu &  B assler, 1917. General view showing arrangement of the zooecia in 
longitudinal rows. The zooecia are drop-like, narrow with a smooth, nonporous and convex frontal wall. 
Locality: Reingruberhohe.

Fig. 2. Hemicyclicopora parajuncta C anu &  B assler, 1917. Detail showing very small marginal pores and a deeply 
immersed, very small hyperstomial ovicell. Locality: Reingruberhohe.

Fig. 3. Chlidoniopsis vindobonensis (R euss, 1848). Lateral view of to the zooecium showing the long peristome, a long 
stolon and lateral ornamentation consisting of small pores. Locality: Reingruberhohe.

Fig. 4. Chlidoniopsis vavrai sp.n. Lateral view of the holotype showing characteristically developed hump on the dorsal 
wall, a short stolon, and a well developed ornamentation consisting of two rows of large pores. The distal 
most marginal areolar pore developed on the dorsal wall is much larger than the rest of the pores. Locality: 
Reingruberhohe.

Fig. 5. Chlidoniopsis vavrai sp.n. Lateral view of the paratype showing prominent hump, a very long stolon and the 
absence of a peristome. Locality: Reingruberhohe.

Fig. 6. Chlidoniopsis vavrai sp.n. Lateral view of the paratype showing short hump, well-developed lateral ornamentation 
and the absence of any stolon. Locality: Reingruberhohe.

Fig. 7. Chlidoniopsis vavrai sp.n. View of the dorsal wall of the paratype showing the large pore, where probably a 
stolon was attached connecting this zooecium to the distal neighbour. Well-developed marginal areolar pores 
belong to the dorsal wall. Locality: Reingruberhohe.

All scale bars = 100 pm.
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Fig. 1. Metrarabdotos maleckii C heetham, 1968. General view showing elongated zooecia having circular apertures 
with a sinus, big marginal areolar pores, but no oral avicularia. Locality: Reingruberhohe.

Fig. 2. Prenantia phymatopora (R euss, 1869a). Fragment of the colony showing elongated hexagonal zooecia, with 
a strongly porous frontal wall, slightly elevated lateral walls and an oval aperture, with a small pseudosinus. 
Locality: Reingruberhohe.

Fig. 3. Escharoides coccinea (A bildgaard, 1806). General view showing chaotically grown zooecia with well developed 
oral spines, marginal areolar pores and avicularia situated at the top of a small chamber, which is bordered by 
5-8 marginal areolar pores. Locality: Reingruberhohe.

Fig. 4. Cystisella midwayanica Canu & B assler, 1917. General view of the colony showing a strongly convex frontal 
wall with a very long and narrow avicularium. Locality: Reingruberhohe.

Fig. 5. Umbonula macrocheila (R euss, 1848). General view of an erect colony showing arrangement of the zooecia 
with marginal areolar pores and small adventitious circular avicularium without pivotal bar situated on the 
proximal margin of the aperture, on the top of a short umbo. Locality: Reingruberhohe.

All scale bars = 1 mm.
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Fig. 1. Plagiosmittia denticulifera C anu &  B assler, 1920. General view showing rhomboidal zooecia with a strongly 
perforated frontal wall, a large avicularium situated in the middle of the proximal margin of the peristome and 
a deeply immersed ovicell with a strongly porous frontal wall. Locality: Reingruberhohe.

Fig. 2. Zuzanella kovaci Z agorsek, 2001b. General view of an encrusting colony showing zooecia with well developed, 
very large marginal areolar pores, deeply immersed oral avicularia and a deeply immersed ovicell, with a 
porous frontal wall. Locality: Reingruberhohe.

Fig. 3. Smittoidea angulata B ronn, 1838. An encrusting colony showing hexagonal zooecia separated from others by a 
narrow calcitic elevation and developing very large marginal areolar pores. Locality: Reingruberhohe.

Fig. 4. Smittoidea excentrica (R euss, 1864a). General view of the erect colony showing circular avicularia situated on 
the strongly convex avicularian chamber. Locality: Reingruberhohe.

Fig. 5. Smittoidea perforata C anu &  B assler, 1935. Detail of the encrusting colony showing drop-like avicularia 
situated in the middle of the frontal wall and a large, hyperstomial ovicell, with a slightly porous frontal wall. 
Locality: Reingruberhohe.

All scale bars = 1 mm.
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Fig. 1. Hippomonavella bisulca (R euss, 1869a). Detail of the colony showing drop-like zooecia with flat, nonporous 
frontal wall bordered by big marginal areolar pores and an oval to circular aperture with prominent condyles. 
Locality: Reingruberhohe.

Fig. 2. Hippomonavella exarata (R euss, 1848). General view showing arrangement of the zooecia with marginal areolar 
pores, elevated lateral walls and a slightly convex, nonporous frontal wall. Locality: Reingruberhohe.

Fig. 3. Hippomonavella exarata (R euss, 1848). Detail showing a few circular apertures with concave proximal margin 
and condyles and large avicularium developing a chamber on the frontal wall. Locality: Reingruberhohe.

Fig. 4. Metradolium obliquum C anu &  B assler, 1920. General view showing arrangement of zooecia. Locality: 
Reingruberhohe.

Fig. 5. Metradolium obliquum C anu &  B assler, 1920. Detail showing circular, large, deeply immersed aperture with 
a very narrow semilunar, unsymmetrical spiramen and suboral, large avicularium tapering usually laterally. 
Locality: Reingruberhohe.

Fig. 6. Hippomonavella stenosticha (R euss, 1848). General view showing elongated zooecia with a slightly convex, 
nonporous frontal wall and with large marginal areolar pores. The aperture is oval to circular with condyles 
but without peristome. Locality: Reingruberhohe.

All scale bars = 1 mm.
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Fig. 1. Schizoporella dunkeri (R euss, 1848). An ovicelled colony showing development of the hyperstomial, globular, 
large ovicell and one large avicularium. Locality: Reingruberhohe.

Fig. 2. Schizoporella dunkeri (R euss, 1848). The non ovicelled colony showing development of one smaller avicularium 
and the small but prominent sinus. Locality: Reingruberhohe.

Fig. 3. Lagenicella helmbergensis Z agorsek, 2001b. Fragment of the colony showing the long nonporous peristome 
and deeply immersed ovicell with porous frontal wall. Locality: Reingruberhohe.

Fig. 4. Schizoporella cf. geminipora (R euss, 1848). The unilamellar colony showing a remarkable small sinus and large 
avicularia situated on the frontal wall. Locality: Reingruberhohe.

Fig. 5. Herentia hydmanii (Johnston, 1847). Fragment of the colony showing aperture with sinus and oral spines and 
circular avicularium situated on the frontal wall, near the lateral wall of the zooecium. Scale bar = 100 pm. 
Locality: Reingruberhohe.

Unless otherwise indicated, all scale bars = 1 mm.
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Fig. 1. Hippomenella megalota R euss, 1848. General view of the colony showing arrangement of the zooecia marginally 
perforated by two parallel rows of areolar pores. Locality: Reingruberhohe.

Fig. 2. Hippomenella megalota R euss, 1848. Detail showing oral spines, large avicularium with incomplete pivotal bar and 
spheroidal, hyperstomial ovicell bordered by areolar pores. Scale bar = 100 pm. Locality: Reingruberhohe.

Fig. 3. Porina duplicata (R euss, 1869a). General view showing arrangement of the zooecia and circular, large avicularium 
situated proximally from the aperture. The ascopore is very small, slightly larger than the regular pores and is 
situated proximally from the avicularium. Locality: Reingruberhohe.

Fig. 4. Gigantopora duplicata (R euss, 1848). Erect colony showing zooecia arranged in regular rows and developing 
a long but very narrow peristomial spiramen and one large oral avicularium with pivotal bar. Locality: 
Reingruberhohe.

Fig. 5. Gigantopora lyratostoma (R euss, 1866). Fragment of the encrusting colony showing few chaotically grown 
zooecia with a well developed large avicularium and a small globular ovicell with porous frontal wall. Locality: 
Reingruberhohe.

Unless otherwise indicated, all scale bars = 1 mm.
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Fig. 1. Arthropoma sparsipora (R euss, 1869a). General view of a fragment of the colony showing hexagonal shape of 
the zooecia with smooth frontal wall regularly perforated by many small, simple pores. Scale bar = 100 pm. 
Locality: Reingruberhohe.

Fig. 2. Tubucella papillosa (R euss, 1848). General view of an erect colony showing arrangement of the zooecia that 
has a nonporous peristome and strongly porous frontal wall. Locality: Reingruberhohe.

Fig. 3. Arthropoma rugulosa (R euss, 1874). Fragment of the colony showing irregular shape of the zooecia, which have 
rarely developed a large smooth ovicell. Locality: Reingruberhohe.

Fig. 4. Aimulosia manzonii (N eviani, 1896). General view of the colony showing arrangement of the zooecia, which 
have a convex, nonporous frontal wall. Scale bar = 100 pm. Locality: Reingruberhohe.

Fig. 5. Aimulosia manzonii (N eviani, 1896). Detail showing the prominent ovicell with granular frontal wall, 
characteristically recumbent on the distal zooecium and small avicularia situated on the proximal margin of 
the aperture. Scale bar = 1 0 0  pm. Locality: Reingruberhohe.

Fig. 6. Kionidella excelsa K oschinsky, 1885. General view of a complete colony showing regularly arranged zooecia 
with paired avicularia and remarkable cardelles. Locality: Reingruberhohe.

Unless otherwise indicated, all scale bars = 1 mm.
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Fig. 1. Stenosipora simplex (K oschinsky, 1885). Fragment of the colony showing the terminal, elliptical aperture, with 
two low cardelles and one large lateral avicularium. Locality: Haselbach.

Fig. 2. Celleporaria globularis (B ronn, 1837). General view showing globular shape of the colony and zooecia 
with small areolar pores. Between the zooecia, there are arranged large intrazooecial avicularia. Locality: 
Reingruberhohe.

Fig. 3. Galeopsis cf. subquadrangularis (Reuss, 1869a). General view showing arrangement of the zooecia and a few 
ovicelled zooecia. Locality: Reingruberhohe.

Fig. 4. Galeopsis cf. subquadrangularis (Reuss, 1869a). Detail showing the large aperture, with circular spiramen and 
a pair of small circular avicularia. The marginal pores are large and rare. Locality: Reingruberhohe.

Fig. 5. Celleporaria conglomerata G oldfuss, 1827 sensu B raga &  B arbin, 1988. General view showing zooecia with 
terminal, circular apertures bearing a very small pseudosinus. Locality: Reingruberhohe.

Fig. 6. Reteporella tuberculata (R euss, 1869a). General view showing reticulated shape of the colony and circular 
apertures with small condyles and a large spiramen. Locality: Reingruberhohe.

All scale bars = 1 mm.
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Fig. 1. Escharella cheilopora (R euss, 1848). The encrusting colony showing ancestrula (in the centre), zooecia with well 
developed triangular lyrula and with 2 to 4 oral spines around each aperture. Locality: Reingruberhöhe.

Fig. 2. Aviculiera sp. Encrusting colony showing rhomboidal zooecia, imperforate cryptocyst with two long slits - 
opesiules - and a large adventitious, drop-like avicularium with pivot. Locality: Reingruberhöhe.

Fig. 3. Reteporella simplex (B usk, 1859). General view showing branching colony and zooecia in three longitudinal 
rows. Locality: Reingruberhöhe.

Fig. 4. Reteporella simplex (B usk, 1859). Detail of the colony showing zooecia with small and rare marginal areolar 
pores, a drop-like spiramen and the slightly prominent, hyperstomial ovicell with its smooth, nonporous frontal 
surface. Scale bar = 100 pm. Locality: Reingruberhöhe.

Fig. 5. Iodictyum rubeschii (Reuss, 1848). Detail of the colony showing longitudinal zooecia with smooth, flat frontal 
wall and small and drop-like sinus. Scale bar = 100 pm. Locality: Reingruberhöhe.

Fig. 6. Bactridium hagenowi R euss, 1848. The bifoliate colony showing elongated zooecia joint by dorsal walls with 
perforated frontal wall and a well developed sinus. Scale bar = 100 pm. Locality: Reingruberhöhe.

Fig. 7. Schizotheca (?) ternata (R euss, 1848). Detail of the encrusting colony showing zooecia with very rare marginal 
areolar pores and the frontal wall distally arising above the aperture and forming characteristically developed 
brim carrying small sinus, large condyles and well developed oral spines. Locality: Reingruberhöhe.

Fig. 8. Schizotheca (?) sp. Encrusting colony showing zooecia with large marginal areolar pores and the brim carrying 
a small sinus, which characteristically arises above the aperture. Locality: Reingruberhöhe.

Unless otherwise indicated, all scale bars = 1 mm.
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Fig. 1. Lagenipora ampullacea (R oemer, 1863). Detail showing well developed peristome with median, large proximally 
tapering avicularia. Scale bar = 100 pm. Locality: Reingruberhohe.

Fig. 2. Lagenipora ampullacea (R oemer, 1863). General view showing large, bottle-shaped zooecia bordered by 
prominent marginal pores. In the middle is the globular, hyperstomial ovicell, with a nonporous frontal wall. 
Locality: Reingruberhohe.

Fig. 3. Lagenipora urceolaris G oldfuss. General view showing bottle-shaped, large zooecia, rare, indistinct and small 
marginal pores and a well developed, smooth peristome. Locality: Reingruberhohe.

Fig. 4. Lagenipora cf. tuba (M anzoni, 1875). Detail of poorly preserved specimen showing elongated zooecia with 
immersed proximal part and a well developed peristome with spinous projections and with a pair of small 
avicularia. Locality: Reingruberhohe.

Fig. 5. Reteporella subovata (S toliczka, 1862). General view showing circular aperture with cardelles, rare and 
small marginal areolar pores and deeply immersed hyperstomial or probably recumbent ovicell. Locality: 
Reingruberhohe.

Fig. 6. Orbitulipora petiolus L onsdale, 1850. General view showing arrangement of the zooecia and large mostly oval 
aperture, with straight lower edge. Locality: Reingruberhohe.

Fig. 7. Batopora multiradiata Reuss, 1869a. General view showing arrangement of the zooecia with terminal apertures 
and the porous base of the colony. Locality: Reingruberhohe.

Unless otherwise indicated, all scale bars = 1 mm.
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Fig. 1. Batopora haselbachensis sp.n. Holotype showing apical part of the colony with small drop-like kenozooecium 
and zooecia with terminal aperture. Locality: Haselbach

Fig. 2. Batopora haselbachensis sp.n. Paratype showing arrangement of the zooecia and development of the short 
peristome. Locality: Haselbach

Fig. 3. Batopora haselbachensis sp.n. Paratype showing slightly porous concave base of the colony. Locality: 
Haselbach

Fig. 4. Batopora haselbachensis sp.n. Section of the paratype showing tubular zooecia arranged in rows and strongly 
concave base of the colony. Locality: Haselbach

Fig. 5. Batopora haselbachensis sp.n. Apical view of the paratype showing development of the shallow sinus inside 
the aperture. Locality: Haselbach

Fig. 6. Batopora haselbachensis sp.n. Paratype showing apical kenozooecia and rare, scattered marginal areolar pores. 
Locality: Haselbach

All scale bars = 100 pm.
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