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Abstract - Fabrizio Bizzarini - Encrusting Bryozoa of Richthofen Reef (San Cassiano Formation, Lower Carnian, 
Dolomites)

Encrusting Bryozoa from coral patch – reefs and sponge mounds of Richthofen Reef/Settsass is reported for the 
first time. Two zoaria encrusting epitheca of the sponge Ateloracia manon and one encrusting a coral Thecosmilia 
sp. are interpreted as a new genus and a new species of Cyclostomida (Laminoporina giampetrii). Laminoporina 
giampetrii is here considered the oldest Cyclostomida reported in the Triassic and a probable Paleozoic surviving.  
Four zaoria encrusting epitheca of four corals Thecosmilia sp. are ascribed a Cystitrypa elegans (Münster,1841). This 
species is here redescribed and placed in the ordo Cystoporida. 

Keywords: Briozoa, San Cassiano Formation, Lower Carnian, Triassic, Richthofen Reef/Settsass.  

Riassunto - Fabrizio Bizzarini - Briozoi incrostanti del Richthofen Reef (Formazione di San Cassiano, Carnico 
inferiore, Dolomiti)

Viene segnalata per la prima volta la presenza di Briozoi Cyclostomida e Cystoporida incrostanti coralli e spugne 
delle associazioni di scogliera del Richthofen Reef /Settsass, Formazione di San Cassiano. Si propone per i tre zoaria 
di Cyclostomida il nuovo genere Laminoporina e la nuova specie L. giampetrii, considerata una probabile soprav-
vivenza paleozoica. Sulla base di quattro zoaria incrostanti quattro esemplari di Thecosmilia sp. viene ridescritta la 
specie Cystitrypa elegans (Münster, 1841) confermandone l’appartenenza alle Cystoporida. 

Parole chiave: Briozoa, Formazione di San Cassiano, Carnico inferiore, Triassico, Richthofen Reef/Settsass.  

Introduction

The lithological sequence of Carnian in Dolomites con-
sists in the following Formations: San Cassiano Formation 

and Cassian Dolomite in the lower Carnian, Heiligkreuz 
Formation (ex upper San Cassiano Formation or Dür-
renstein Formation), Travenanzes Formation and early 
portion of the Dolomia Principale in the upper Carnian 
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(Neri et al., 2007). The carbonate platform Richthofen 
Reef /Settsass - Sass de Stria and adjacent basin system 
represent the palaeogeographic structure of this area of 
the Dolomites in the lower Carnian, before the Carnian 
Pluvial Event. Richthofen Reef carbonate platform de-
veloped coral patch - reefs and sponge mounds (Bosel-
lini, 1984, Gianolla et al., 1998, Trombetta, 2011). 
Stratigraphically, this carbonate platform is attributed to 
lowermost Carnian (Daxatina, Aon and lower Aonoides 
subzone) (Urlichs, 1974, Bizzarini, 2012, p. 227).
The Carnian fossil record of Bryozoa is very rare in the 
Dolomites. However, the orders Cystoporida, Trepos-
tomida and Cyclostomida in San Cassiano Formation 
and in Heiligkreuz Formation are present. Particular-
ly, are found encrusting Cystoporida, Cystitrypa elegans 
(Münster, 1841) and Cystitrypa cassiana Schäfer & 
Fois, 1987, in shallow water deposits of the San Cas-
siano Formation; rigid erect zoaria of Trepostomida, 
Dyscritella zardini Schäfer & Fois, 1987, in shallow 
water deposit of Forcella Giau, San Cassiano Forma-
tion, and in patch - reefs of Misurina and Alpe di Specie 
- Seeladalpe, Heiligkreuz Formation (Schäfer & Fois, 
1987 and Engeser & Taylor, 1989); and the species 
of Cyclostomida (Braiesopora voigti Bizzarini & Braga, 
1985 and Stomatopora illiesi Bizzarini & Braga, 1994) 
encrusted corals and sponges in patch - reefs of Heilig-
kreuz Formation of the Alpe di Specie - Seeladalpe, 
Alpe di Stolla and Misurina (Bizzarini & Braga, 1985, 
1994). 
The zoaria here examined have been founded in Forcel-
la Settsass area, two zoaria of Cyclostomida encrust the 
epitheca of the sponge Ateloracia manon, four zoaria of 
Cystoporida and one of Cyclostomida encrust the epi-
theca of four specimens of Thecosmilia sp. (sensu Volz, 
1894, 1897).

Systematic

Phylum Bryozoa Ehrenberg, 1831
Classis Stenolaemata Borg, 1926
Ordo Cyclostomida Busk, 1852

Cyclostomida bryozoans are not known in lower and 
middle Triassic (Powers & Pachut, 2008, Taylor, 
2014) and are very rare in upper Triassic. In Dolomites 
the Carnian in age “Cerioporine” and the question-
able bryozoans with rigid erect zoaria are most likely 
sponges (Engeser & Taylor, 1989, Taylor, 2014) and 
the Carnian genus Corynotrypoides has affinity with 

serpulid (Taylor, 2014). At present, only three genera 
of Cyclostomida are known in upper Triassic: the phy-
logenetically problematic genus Braiesopora, endemic 
of Dolomites (Bizzarini & Braga, 1985); the Rhae-
tian genus Reptomultisparsa of the west Carpathian, the 
first unequivocal Tubuloporina (Taylor & Michalik, 
1991) and the genus Stomatopora. Only Stomatopora is 
known in the Permian (Stomatopora voigtiana (King, 
1850)) in the Upper Triassic (Stomatopora dubia Papp, 
1901, Stomatopora illiesi Bizzarini & Braga, 1994) and 
it is reported also in the Jurassic. 
The three zoaria of Forcella Settsass are interpreted as a 
new genus and a new species of Cyclostomida and this 
species is the oldest Cyclostomida reported in the Trias-
sic and belong to a probable Paleozoic surviving.

Family uncertain
Genus Laminoporina n. gen.

Type species: Laminoporina giampetrii 
Derivatio nominis: after unilamellar zooarium
Diagnosis: as for the type species
 	

Laminoporina giampetrii n. sp.
Figs 1, 2, 3.

 

Holotypus: Fig. 2 zoarium encrusting on the epitheca of 
Ateloracia manon (housed at Museo Civico di Rovereto 
n. inv. FOS03927)
Paratype: Fig. 1 zoarium on the left and Fig. 3 zoarium 
encrusting on the epitheca of Thecosmilia sp. (housed at 
Museo Civico di Rovereto n. inv. FOS03928)
Stratum typicum: San Cassiano Formation, Aonoides 
zone. 
Locus typicus: Forcella Settsass - Richthofen Riff, Dolo-
mites.
Derivatio nominis: in honour of Giampietro Braga, fa-
mous bryozoologist and great personal friend.
Material: three zoaria. 	

Diagnosis
Encrusting, disk-shaped zoarium, unilamellar, with 
only one zooid thick. The ancestrular area is centrally 
located and in the first growth stage autozooids grow by 
lateral budding. Distal part of the zoarium developed a 
lobate basal lamina. The autozooids grow in distal part 
of the zoarium by basal budding, rare by lateral bud-
ding.
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Fig. 1 - Epitheca of Ateloracia manon with two zoaria of Laminoporina giampetrii, on the right the Holotypus. Scale bar 2 mm.

Fig. 2 - Laminoporina giampetrii, Holotypus. Scale bar 1 mm.
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Description
Encrusting, disk-shaped zoarium, unilamellar, with 
only one zooid thick. The colony of holotype grows on 
the epitheca of Ateloracia manon in according to the en-
crusting substratum. The ancestrular area is centrally lo-
cated, the ancestrula is not visible in holotype. Paratype 
(Fig. 3) showing the first growth stage, with growth of 
autozooids by lateral budding. Distal part of the zoar-
ium developed a lobate basal lamina. The autozooids 
grow in distal part of the zoarium by basal budding, 
rare by lateral budding. Tubular zooecia have front wall 
crossed with small wrinkles. The zooecia of the central 
area, first growth phase, appear slightly longer than 
wide, then towards the edges of the colony they increase 
their length. Maximum diameter observed of zoarium 
is 4.5 mm.

Length of the zooecia from 0.20 to 0.45 mm
Width (max.) of the zooecia 0.19 mm 
Thickness zooecial-walls about 0.05 mm
Diameter of zooecial apertures about 0.18 mm

Ordo Cystoporida  Astrova, 1964

Powers & Pachut (2008) reported only three genera 
of Cystoporida in Triassic period: Cystitrypa (C. cassi-
ana Schäfer & Fois, 1987), Cydotrypa (Cydotrypa sp. 
Schäfer 1994) and Cassianopora (C. hei Xia 1999). 
Schäfer & Fois (1987) and Schäfer (1994) placed 
Cystitrypa cassiana and Cydotrypa sp. into the Fistulopo-
ridae Ulrich,1882. The third genus Cassianopora is a 
questionable Bryozoa. Boardman (1984, pp. 22 and 
24) considered Cassianopora a probable trepostome: 
“Extrazooidal vesicular structure... between walls of 
feeding zooids could be interpreted either as modified 
vesicular structure of cystoporates or modified tabulated 
mesozooecia of trepostomate. The circular cross sections 
of feeding zooids and the presence of styles...  are typ-
ical of the Trepostomata and suggest an assignment to 
that order”, but for Engeser & Taylor (1989, p. 50): 
“Cassianopora Bizzarini & Braga, 1978 is identical 
with the “hydrozoan” genus Tubuloparietes Schnorf, 
1960”. At last, Xia (1999) placed Cassianopora “in the 
family Fistuliporidae, suborder Fistuliporina of the or-
der Cystoporida because it possesses the following three 
most important features:
1)	 extrozooidal vesicular structure which are isolated, 

separated mostly among autozooicial apertures, and 
arranged in one row or in more than two ones be-

Fig. 3 - Laminoporina giampetrii first growth stage of a colony. 
Scale bar 500 μm.

tween autozooicial walls...;
2)	 autozooicial walls with granular-prismatic micro-

structure… that is common in many fistuliporids...;
3)	 small styles mostly in vesicular walls that were found 

commonly also in costellariids of the suborder Fistu-
liporina...”.

Only Cystitrypa and Cassianopora are present in Carnian 
of Dolomites, Cystitrypa in the San Cassiano Formation 
and Cassianopora in the Heiligkreuz Formation. How-
ever, the first Bryozoa reported in the Carnian of Do-
lomites was Flustra elegans Münster, 1841 considered 
a Cystoporida in Bizzarini & Braga (1994, p. 51, Fig. 
7a) and Annoscia et al. (2001, p. 4). 
Münster (1841, p. 32) described “Flustra elegans”: 
“Das einzige vorliegende Exemplar bildet einen sehr 
zarten Überzug auf ein Achilleum obscurum. Die fla-
chen, weit geöffneten Zellen verlaufen in schrägzei-
lige Reihen und haben glatte ovale Mündungen, wel-
che mit kleinen feinen Löchern regelmässig umgeben 
sind.” The zoarium of “Flustra elegans” (Fig. 4) grows 
on surface of Achilleum obscurum encrusting a Cidaris 
dorsata. Münster (1841, p. 27) considered Achilleum 
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Fig. 4 - Holotypus of Cystitrypa elegans encrusting a spine of Cidaris dorsata housed at Bayrische Staatssammlung für Paläontologie 
und historische Geologie of München.

obscurum a sponge frequently encrusting: “Unter diesen 
Namen glaube ich noch eine sehr häugik vorkommen-
de spongienartige Masse erwähnen zu müssen, welche 
in den verschiedensten Formen vorkommt, bald ganz 
frey, bald fremdartige Körper umziehend, bald wieder 
aufgewachsen an Conchilien, Radiarien, Corallen und 
besonders an den Stacheln von Cidarites dorsatus. Beim 
Anschleifen erkennt man durch Vergrösserung ein un-
deutliches Fasergewebe wie bei andern Achilleen. Sie 
kommen bis zur Dicke eines Hühnereies vor, und zei-
gen auf der Oberfläche mehr oder weniger gerundete 
oder zackige Erhöhungen”. 
Flügel (1963, p. 232) placed “Flustra elegans” into Cyc-
lostomida: “Nach Untersuchung des Originals (Bayri-
sche Staatssammlung Paläont. Histor. Geol. München) 
kann die Art möglicherweise der Gattung Heteropora 
Blainville zugeordnet warden (große Autoporen, zahl
reichen kleine Mesoporen)“.
Bizzarini & Braga (1979, p.117) placed “Flustra ele-
gans” into Trepostomida “... a causa dell’impossibilità 
di effettuare sezioni, sia longitudinali che trasversali, ... 
non siamo in grado di esprimere una esatta determina-
zione. Noi riferiamo con molte riserve la colonia alla 

famiglia delle Stenoporidae Waagen & Wentzel, 1886... 
Tale famiglia raggruppa numerosi generi incrostanti, 
con aperture irregolari, circondate da mesopori”.
The four zoaria found in Forcella Settsass enable a better 
study on this Briozoa and “Flustra elegans” is here safely 
placed into Cystoporida and into the genus Cystitrypa.  

Family Fistuliporidae Ulrich, 1882
Genus Cystitrypa Schäfer & Fois, 1987
 

Cystitrypa elegans (Münster,1841)
Figs. 4, 5, 6, 7, 8

1841 Flustra elgans Münster, p. 32; 
1841 Flustra elegans Münster, p. 148, plate II, Fig. 1
1963 Flustra elegans Flügel p. 232
1976 Flustra elegans Bizzarini & Braga, p. 62
1979 Flustra elegans Bizzarini & Braga, p. 116 - 118, 
Figs 3 and 4
1994 Cystoporata Bizzarini & Braga Fig. 7a 
2001 Flustra (Cystitrypa?) elegans Annoscia, Braga & 
Finotti, p. 4
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Fig. 5 and Fig. 6 - Zoaria of Cystitrypa elegans encrusting the epitheca of two specimens of Thecosmilia sp. (Fig. 5 Scale bar 1 mm, 
Fig. 6 Scale bar 2 mm).
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Description
Zoaria encrusting with endozona restricted to region 
immediately above the basal wall. The budding of auto-
zooids occurs from basal wall in endozona, but also in 
exozona develop almost perpendicular to the endozone 
zoarial plane. In exozona the budding of autozooids is 
within the vesicular skeleton. In the surface of zoari-
um the autozooecia are separated from one, rarely two, 
cystopores (Fig. 5 and Fig. 6). Small areas of surface 
show only cystopores. In tangential section autozoecial 
apertures have an oval to subcircular shape. Autozooecia 
with lunaria are common on surface of zoaria and the 
zoecial apertures with lunaria show a variable orienta-
tion on colony surface. In tangential section (Fig. 7) lu-
naria show a radius of circonference shorter than that of 
zoecial apertures. In longitudinal section of the exozona 
the autozooecial tubules have diaphragms with variable 
frequency (diaphragms distance from 0.05 to 0.10 mm) 
and one or two cystopores are interposed between the 
autozooecial tubules. Small acanthostyles are present in 
zooecial walls. 

Diameter of autozooecial apertures from 0.13 to 0.19 
mm, more frequently 0.15 mm
Length max. autozooecia with lunaria from 0.17 to 
0.25 mm
Diameter max. of lunaria from 0.07 to 0.10 mm
Diameter cystopora from 0.03 to 0.06 mm
Diaphrams distance in autozooecia from 0.05 to 0.10 
mm

Remarks
Münster named this species Flustra elgans in the de-
scription of the species (Münster & Wissmann, 1841, 
p. 32), but named Flustra elegans in “Erklärung der 
Figuren” p. 148, plate II, Fig.1. I consider elgans a mis-
print and use the specific name elegans as the previous 
authors.
The typical site and the typical layer of this species is 
not sure. The holotype of Cystitrypa elegans was found 
in the Pralongià area, an area between Rio Picol/Picol 
Bach and Forcella Settsass. Urlichs (1974) identified 
23 horizons in this area: 1 - 18 in Aon subzone, 19 - 23 
in Aonoides subzone. 
Cystitrypa elegans is an encrusting bryozoan with mem-
braniporiform zoarial habit (Bizzarini & Braga, 1994). 
These bryozoans live in shallow waters of the photic 
zone with a low sedimentation rate: Forcella Settsass 
(Aonoides subzone) has these characteristics, but also 
have a low sedimentation rate some horizons of Rio Picol 
and horizons 8 - 18 (Aon subzone) and 23 (Aonoides 
subzone) in Prati di Stuores (Urlichs, 1974).
The holotype of Cystitrypa elegans encrusts a spine of 
a Cidaridae, Cidaris dorsata Braun. This species is 
common in Forcella Settsass and often is fouling, but 
this species is commounly found in Pralongià area too. 
Therefore, I am unable to indicate with certainty the 
typical site and the typical layer of holotype of Cystit-
rypa elegans (Münster, 1841).
Cystitrypa elegans (Münster, 1841) differs from Cystit-
rypa cassiana Schäfer & Fois, 1987 in shorter diameter of 
autozooecial apertures and of cystopores. Cystitrypa el-
egans has always autozooecial tubules with diaphragms, 
Cystitrypa cassiana has rare diaphragms in autozooecia.  
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Fig. 7 - Tangential section showing a zooecial tube with lunarium. Scale bar 0.2 mm.

Fig. 8 - Longitudinal section showing autozooecial tubules with diaphragms and cystopores interposed between the autozooecial 
tubules. Scale bar 0.2 mm.



169Ann. Mus. Civ. Rovereto 38 (2022)

Acknowledgements

I am particularly grateful to Nereo Preto, Luca Giusber-
ti, Guido Roghi, Stefano Castelli and Marco Nave for 
their support in this research and greatly indebited to 
Bruno Berti for stimulating discussions. 

References

Annoscia E., Braga Gp. & Finotti F., 2001 - Inven-
tary of the genera and species of bryozoans erected 
upon Italian specimens. 12th International Confer-
ence on Bryozoa, 18 pp.

Bizzarini F., 2012 - Osservazioni storico sistematiche 
sulle “Stellisponge” cassiane delle Dolomiti. Annali 
del Museo civico di Rovereto, 28: 225-261.

Bizzarini F. & Braga Gp., 1979 - Revisione di alcuni 
olotipi di Muenster (1841) della Formazione di S. 
Cassiano (Trias, Cordevolico) attribuiti da Autori 
successivi al Phylum Bryozoa. Studi Trent. Sc. Nat., 
acta geologica, 56: 113-123.

Bizzarini F. & Braga Gp., 1978 - Upper Triassic new 
genera and species of fair and questionable Bryozoa 
and Chaetetida from the S. Cassiano Formation of 
the Dolomites (Eastern Alps). Società Paleontologica 
Italiana, 17 (1): 28-48.

Bizzarini F. & Braga Gp., 1985 - Braiesopora voigti n. 
gen. n. sp. (Cyclostome Bryozoan) in the S. Cassia-
no Formation in the Eastern Alps (Italy). In: Bryo-
zoa: Ordovician to Recent Proceed. 6° International 
Conference on Bryozoa - Vienna 1983, Olsen & Ol-
sen: 25-33.

Bizzarini F. & Braga Gp., 1994 - Tendenze evolutive 
ed aspetti paleoecologici dei Briozoi triassici della 
Paleotetide occidentale. Atti Accademia Roveretana 
degli Agiati, 243, ser. VII, v. III, B: 37-62. 

Boardman R.S., 1984 - Origin of the post-triassic 
Stenolaemata (Bryozoa) a taxonomic oversight. Jour-
nal of Paleontology, 58 (1): 19-39.

Bosellini, A., 1984 - Progradation geometries of carbon-
ate platforms: examples from the Triassic of the Dolo-
mites, Northern Italy. Sedimentology, 32: 1-24.

Engeser T.S. & Taylor P.D.,1989 - Supposed Triassic 
bryozoans in the Klipstein Collection from the Ital-
ian Dolomites redescribed as calcified demosponges. 
Bull. Br. Mus. Nat. Hist., Geol, 45 (1): 39-55.

Flügel E.,1963 - Revision der triadischen Bryozoen 
und Tabulaten. Österreichischen Akademie der Wis-
senschaften, Mathem.-naturwiss. Kl., Abtlg. I, Bd. 
172: 225-252.

Gianolla P., De Zanche V. & Mietto P., 1998 - Tri-
assic Sequence Stratigraphy in the Southern Alps 
(northern Italy): definition of sequences and basin 
evolution. Eds. P. Ch. de Gracianscky, Hardenbol, 

Tab. 1 -  Carnic Bryozoa found in the Dolomites.

Julian Julian - Tuvalian

San Cassiano Fm. Heiligkreuz Fm.

Aon 

subzone

Aonoides 

subzone 

Austriacum subzone and 

post Austriacum subzone

Cystoporata

Cystitrypa elegans (Münster, 1841) Pralongià               F.lla Settsass

Cystitrypa cassiana (Schäfer & Fois, 1987) Cianzoppè

Cassianopora giulini (Bizzarini & Braga, 1978) Alpe di Specie, Alpe di Stolla

Trepostomata

Dyscritella zardini (Schäfer & Fois, 1987) F.lla Giau Misurina, Alpe di Specie

Leioclema? sp. Prati Stuores

Cyclostomatida

Stomatopora illiesi (Bizzarini & Braga, 1994) Alpe di Specie, Alpe di Stolla, Misu-
rina-Rimbianco

Braiesopora voigti (Bizzarini & Braga, 1985) Alpe di Specie, Alpe di Stolla

Laminoporina giampetrii n. gen. n. sp. F.lla Settsass 

encrusting Cyclostomida inc. sedis Alpe di Specie, Alpe di Stolla



170 Ann. Mus. Civ. Rovereto 38 (2022)

T. Jacquin and P.R. Vail. Mesozoic-Cenozoic Se-
quence Stratigraphy of Western European Basins, 
SEPM Special Publication 60: 719-747.

Münster G. & Wissmann H., 1841 - Beiträge zur 
Geognosie und Petrefactenkunde des südöstlichen 
Tirols, vorzüglich der Schichten von St. Cassian. 
Beiträge zur Petrefactenkunde, 4, 152 pp., Bayreuth. 

Neri C., Gianolla P., Furlanis S., Caputo R. & 
Bosellini A., 2007 - Note illustrative della Carta Ge-
ologica d’Italia, foglio 029 Cortina d’Ampezzo. APAT, 
Servizio Geologico d’Italia, Regione Veneto, 200 pp.

Powers C. M. & Pachut J. F., 2008 - Diversity and 
distribution of Tryassic bryozoans in the aftermath 
of the end Permian mass extinction. Journal of Pale-
ontology, 82: 362-371.

Schäfer P., 1994 - Bryozoen der Trias - eine Übersicht. 
Festschrift zum 60. Geburtstag von Erik Flügel. 
Abh. Geol. B.-A., 50: 387-397.

Schäfer P. & Fois E., 1987 - Systematics and evolution 
of Triassic Bryozoa. Geologica et Palaeontologica, 21: 
173-225.

Taylor P. D., 2014 - Possible serpulid worm affinities 
of the supposed bryozoan Corynotrypoides from 
the Triassic Cassian Formation of the Italian Dolo-
mites. Batalleria, 20: 11-16.

Taylor P. D. & Michalik J., 1991 - Cycolostome bryo-
zoans from the late Triassic (Rhaetian) of the West 
Carpathians, Czechoslovakia. N. Jb. Geol. Paläont. 
Abh., 182 (3): 285-302.

Trombetta G.L., 2011 - Facies analysis, geometry and 
architecture of a carnian carbonate platform: the 
Settsass/Richthofen Reef system (Dolomites, South-
ern Alps, Northern Italy). Geo.Alp, 8: 56-75. 

Urlichs M., 1974 - Zur Stratigraphie und Ammo-
nitenfauna der Cassianer  Schichten vom St. Cas-
sian (Dolomiten/Italien). In Die Stratigraphie der 
alpin-mediterranen Trias, Österreichische Akademie 
der Wissenschaften, Schriftenrehe der Erdwissenschaft-
lichen der Wissen Kommissionen, 2: 207-222. 

Volz W., 1894 - Über die Korallenfauna der St. Cas-
sianer Schichten. Jahresber. Schlesischen Gesell. f. va-
terländ. Cultur: 1-8 Breslau.

Volz W., 1897 - Die Korallenfauna der Trias mono-
grafisch bearbeitet. II. Die Korallen der Schichten 
von St. Cassian in Süd-Tyrol - Palaeontographica, 
43: 1-124.

Xia Feng-Sheng, 1999 - The cystoporate bryozoan 
Cassianopora from the early Norian (Late Triassic) 
and its phylogenetic relations. Acta Micropaleonto-
logica Sinica, 16 (1): 5-21.


