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ABSTRACT

A new species of a coralline sponge, Cassianothala-
mia zardinii n. gen. n.sp., from the Lower Carnian
Cassian Beds (northern Italy) is described. The new
species possesses a secondary thalamid basal skeleton
with a spongocoel and the internal structure is cons-
tructed of horizontal elements (trabecula) and vesicu-
lae. The microstructure of the basal skeleton is com-
posed of an irregular high Mg-calcite. From the spicu-
lar skeleton aster-microscleres can be preserved. In
rare cases, monaxonid megascleres can also be found.
Therefore the new sponge is probably a representative
of the demospongid order Hadromerida.

RESUME

Une nouvelle espéce d’éponge coralline, Cassiano-
thalamia zardiini n.gen. n.sp., a été trouvée dans les
couches du Carnien inférieur de Saint-Cassian. La
nouvelle espéce posséde un squelette basal thalamide
secondaire muni d’une cavité pseudogastrique et sa
structure interne est constituée d’éléments horizon-
taux (trabécules) et de vésicules. La microstructure de
la partie basale du squelette est composée d’une cal-
cite irréguliére a forte teneur en Mg. Les microscléres
astéroides du squelette spiculaire peuvent avoir été
conservés. On peut aussi trouver trés rarement des
mégascléres monaxonides. Par conséquent, cette nou-
velle éponge est probablement un représentant de
I’ordre Hadromerida des Démosponges.
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INTRODUCTION

The Cassian Beds are a famous locality in northern
Italy for well-preserved macroinvertebrates. Since the
last century many collectors (e.g. Wissmann & Miins-
ter 1841, Klipstein 1843-45, Leonardi 1943, Dieci et
alii 1970, Cuif 1973, 1974, Fiirsich & Wendt 1977,
Zardini 1973) have discovered numerous fossils and
more than 1000 invertebrate taxa have been identi-
fied. Besides the rich gastropod fauna, sponges are
diverse and common. The coralline sponges are an
important faunal element in certain outcrops, e.g.
Seeland-Alpe near Schluderbach, Passo Giao and the
Valle de Rimbianco near Misurina (for more data see
Fiirsich & Wendt 1977).

Most of the coralline sponges build patch reefs with
an average size of 10 m and a thickness of some
meters. Generally the preservation of organisms is
moderate in these buildups. But in some places (See-
landalpe, Misurina, Passo Giao) erratic blocks of
these patch reefs (« Cipit »-boulders) occur within
the marls of the Cassian Formation (Fiirsich & Wendt

1977). The preservation of the organisms within these
blocks is often excellent ; most of the coralline spon-
ges retained their original skeletal mineralogy (Sche-
rer 1977, Cuif 1973, 1974, Wendt 1979).

The majority of coralline sponges have an aragoni-
tic mineralogy with different types of microstructures
(Wendt 1979). Calcitic coralline sponges are rare
except for some « sphinctozoans ». Besides the coral-
line Calcarea, there are only two modern calcified
demosponges, Acanthochaetetes and Merlia which
have high Mg-calcite basal skeletons. The calcified
demosponges are a highly polyphyletic group (Vacelet
1985, Reitner & Engeser 1985, Reitner 1987, Wood
1987) and it is important to establish the different
phylogenetic lineages within these sponge morphoty-
pes. One of the best studied examples is the Verticilli-
tes - Vaceletia - Murguiathalamia lineage which
demonstrates the convergence of calcareous secon-
dary basal skeletons (Reitner & Engeser 1985, Reitner
1987). The new form shows a further convergent cal-
careous skeleton within this lineage.

MATERIAL AND METHODS

The specimens were collected from the famous out-
crops of the Seeland-Alpe near Schluderbach (Nor-
thern Italy). The specimens were found as either indi-
viduals in.the marls or within the « Cipit »-boulders
in their original life position. Nearly 50 specimens
were collected and studied.

Half of the specimens were studied by petrographic
microscope and three by scanning electron micros-
cope (SEM). The polished surfaces of the specimens
were etched with a weak acid (Titriplex-I1I-solution)
and studied by SEM in order to recognize the

entrapped microscleres (method described in Reitner
& Engeser 1987). The microstructure was studied in
unetched fresh fractured surfaces. The geochemistry
was determined by an Energy Dispersive X-Ray
Analyzer (EDAX). The samples were coated with car-
bon and the specimens were analysed at 10 KV. Each
analysis had an average of ca. 3000 counts/sec. The
analyse time was 100 sec. The quantitative amount of
Ca and Mg was determined with the method described
by Neugebauer (1979).

SYSTEMATICS

Demospongiae SOLLAS
Subclass Tetractinomorpha LEVI
Order HADROMERIDA TOPSENT

Family Cassianothalamiidae nov. fam.

TYPE GENUS :

Cassianothalamia n. gen.

DIAGNOSIS :

Sponges with a secondary basal skeleton composed
of an irregular high Mg-calcite. Aster-microscleres
form the spicular skeleton. They can possess a spon-
gocoel.

DIFFERENTIAL DIAGNOSIS :
See species description.
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GENERA WITHIN FAMILY :

Only the type genus.

Genus Cassianothalamia n.gen.

TYPE SPECIES :

Cassianothalamia zardinii n.gen., n.sp.

DERIVATIO NOMINIS :

After the type locality of the Cassian Formation
and the Greek word « thalamos » = chamber.

DIAGNOSIS :

The more or less spherical hadromerid sponges pos-
sess a chambered calcitic basal skeleton with a central
cavity (spongocoel). The spongocoel is only develo-
ped in the ontogenetic younger parts. The skeleton is
constructed of vertical pillars which are connected on
the bottom and the top to horizontal elements (cham-
ber walls). In most specimens irregular vesiculae
occur. From the spicular skeleton aster -microscleres
(spheraster, sterraster ?) are present ; megascleres,
when present, are probably monactinal.

DIFFERENTIAL DIAGNOSIS :

See species description.

SPECIES WITHIN GENUS :

Cassianothalamia zardinii n.gen., n.sp. only.

Cassianothalamia zardinii n.gen., n.sp.
pl. 1, fig. 1 a-c
1985 — ?Stylothalamia n.sp. - Reitner & Engeser,
p. 170 ; pl. 4, fig. 8-12.
DERIVATIO NOMINIS :

After Rinaldo Zardini (Cortina d’Ampezzo), the
famous private collector of Cassian fossils.
HOLOTYPE :

Deposited in the Museo Comunale in Cortina
d’ Ampezzo, Coll. R. Zardini.

PARATYPES :

Two specimens are deposited in the Institute of
Palaeontology of the « Freie Universitit » in Berlin,
no. IPFUB 87/1,2 (pl. 1, fig. 2,3).

Locus TYPICUS :

Seelandalpe near Schluderbach.

STRATUM TYPICUM :

Cassian Formation, Early Carnian.

DIAGNOSIS :

See genus diagnosis.

DESCRIPTION OF THE HOLOTYPE :

The specimen is uncut and exhibits a more or less
spherical shape (pl. 1, fig. 1 a-c). The surface of the
hadromerid thalamid sponge is perforated by nume-
rous prosopores. On the apertural side of the sponge,
the excurrent opening of the spongocoel is located.
The apical side of the sponge has an irregular shape
without any spongocoel opening. The calcitic basal
skeleton of the sponge is conveniently fractured so
that the pillars and chambers are visible.

The 3 mm diameter of the spongcoel is characteris-
tic of this species ; only a small variability in this
dimension occurs.

other specimens N=50
Measurements (in mm)

Diameter (I)
(perpendicular to the spongocoel) 14

Diameter (II)
(parallel to the spongocoel) 10 (9 -146-18)

(3 -3.25-45)

holotype min.- mean- max.

(12.5- 16.6- 23 )

Diameter of the spongocoel 3

DESCRIPTION OF PARATYPEI :

The specimen was cut horizontally through the
spongocoel (pl. 1, fig. 3). The spongocoel is recogni-
zable as a sediment-filled tube. The margin of the
spongocoel is perforated by apopores. The apopores
(exhalant) are bigger then the prosopores (inhalant).
The horizontal cut through the sponge demonstrates
the mode of growth through the orientation of the
internal structures. Near to the spongocoel the inner
chamber contains prosopcres with a circular outline
(pl. 2, fig. 4) ; this shows that this chamber is cut hori-
zontally. The medial chambers appear to be cut obli-
quely while the outer chambers exhibit pillar structu-
res (pl. 2, fig. 3) without circular outlines which indi-
cates a vertical cut. Sponge growth therefore was pro-
bably as successive concentric chamber layers around
the initial core of the calcareous skeleton.

The microstructure of the skeleton is totally irregu-
lar (pl. 3, fig. 1,7). The length of the high Mg-calcite
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crystals is more or less 1y m. In some cases the growth
structure is lamellar (pl. 3, fig. 1). The space between
the lamellae often exhibit thin sparitic layers which
can be misidentified as simple monaxonic megascle-
res. Common borings within the calcitic skeleton can
be confused with spicules also. But, there are rare
monaxonic spicules entrapped within the outer por-
tions of the calcitic chamber wall. The spicules are
distinguishable from the borings and diagenetic featu-
res through their position in relation to the chamber
wall. The body of the spicule extends from the inner
portion of the wall into the pore space or it is contai-
ned in a protuberance on the pillar structure of the
skeleton (pl. 3, fig. 8-10).

Within the outer parts of the calcitic skeleton very
small (10-15 ym) crystal balls are present. In a few
cases, with the SEM, these balls were determined to
be aster-microscleres (for measurements, see below.).

DESCRIPTION OF PARATYPE II :

The specimen was cut vertically and shows the cen-
tral cavity (spongocoel) (pl. 1, fig. 2). The ontogenetic
oldest part of the sponge does not possess any spon-
gocoel. The vesicular skeleton is linked to the ontoge-
netic oldest parts only (pl. 2, fig. 5). The sponge has
asexual buds. The sponge grew on a bioclast in its ori-
ginal life position.

SPICULE PRESERVATION :

The spicules of Cassianothalamia are preserved as
Fe- rich Low-Mg calcite pseudomorphs. The original
siliceous spicules were dissolved within the ontogene-
tic older parts of the coralline sponges during very
early diagenesis (Land 1976, Hartman 1979, Reitner
1987a). In most cases, the spicule molds are cemented
by the epitactical growth of aragonite or Mg- calcite
crystals of the basal skeletons (Reitner 1987a). In this
case no spicule remains are preserved. In rare cases,
some spicule molds, mostly within the ontogenetic
younger parts of the basal skeleton, are cemented
during late diagenetic processes. As a rule these
cements are large -sized meteoric blocky Fe-calcite
crystals. This case is documented in Cassianothala-
mia. With the Titriplex-etching method it is possible
to separate the spicules because the small-sized
crystals of the basal skeleton dissolve much faster
then the large sized late diagenetic calcite crystals of
the molds.

MEASUREMENTS (in mm) :

paratype I paratype II
min, mean, max. min, mean, max.
Prosopores : 0.1- 0.15- 0.2 0.1- 0.17- 0.3
Apopores : 0.1- 0.19- 0.3 0.13- 0.2- 0.35
Length of the
pillars : 0.5- 0.53- 0.56 0.5- 0.54- 0.57
Diameter of
the pillars : 0.06- 0.1- 0.18 0.06- 0.11- 0.17
Inner diameter
of the spongocoel : 3.5 4.0
Thickness of the
chamber wall : 0.1- 0.13- 0.16 0.11- 0.14- 0.16
Diameter I : 36 25
Diameter II : 30 25
Size of the asiphonat
early ontogenetic
stage (n = 5) : 2.5-3.4-4.5
Scleres (in m)
Microscleres, diame-
ter in all studied
specimens (n = 43) : 8- 13- 25um

Megascleres,

length (n = 4) : 180- 206- 245 um

DIFFERENTIAL DIAGNOSIS :

This new species of a hadromerid calcitic coralline
sponge differs in many ways from other closely rela-
ted coralline sponges. The genus Acanthochaetetes,
also a hadromerid coralline sponge, possesses, in con-
trast to the new species, an astrorhizal exhalant
system, a chaetetid cross morphology of the basal ske-
leton, and tylostyle megascleres (Reitner 1984, Reit-
ner & Engeser 1983, 1987).

There are certain similarities to coralline sponges
with affinities to the genera Verticilites, Stylothala-
mia, Vaceletia (pl. 4, fig. 2, 3), and Murguiathalamia.
All of these forms are coralline sponges with a sphinc-
tozoid basal skeleton and a spongocoel analogous to
the new species. The differences are the aragonitic
mineralogy of the basal skeletons, different internal
structures, e.g. a complicated exhalant channel
system, and different spicular skeletons which are lin-
ked to the Ceractinomorpha and choristid Tetractino-
morpha (Reitner & Engeser 1985, Reitner 1987).
There are no affinities to the sphinctozoid Calcarea.
Within the Calcarea no microscleres are observed.



— 575 —

POSSIBLE CASSIANOTHALAMIID SPHINCTOZOA

The review of the literature concerning « Sphincto-
zoa » with a high-Mg calcite skeleton is difficult
because there is little or no data on calcite mineralogy,
diagenesis, or the spicular skeleton. In most cases the
plate figures are too small to allow a critical examina-
tion of the specimens described.

A cassianothalamiid « sphinctozoan » was reported
by Radoicic (1966 : pl. 151) from the Early Jurassic of
the Lovcen mountains (Yugoslavia). The specimen is
named in the figure caption « Pelleria bonomi
(ViaLLI) Grubic » with Pelleria a nomen nudum
(according Fliigel 1971, Engeser & Neumann 1987). It
is questionable whether it really can be attributed to
« Ellipsactinia » bonomi VIALLI, 1938, whose syste-
matic position is uncertain as well (Reitner & Engeser
1985).

Fliigel (1969) described the « hydrozoan » Actinos-
tromarianina ? beauvaisi from the « Senonian » (?
Santonian) of the Gosau Basin (Austria) as showing a
« circumlamellar » microstructure. The given photo-
graphs and the description indicate a sponge with a
high Mg-calcite skeleton and stromatoporoid habitus.
This specimen certainly cannot be referred to the
genus Actinostromarianina LECOMPTE, 1952 (WOOD
in press) but to a new genus.

Turnsek (1970) figured two specimens (Actinostro-
maria turonica TURNSEK, 1970, pl. 5, fig. 1-5, pl. 6,
fig. 1-3) Burgundostromaria zlatiborensis TURNSEK,
1970, pl. 7, fig. 1-5, pl. 8, fig. 1-3, pl. 9, fig. 1-2, pl.
11, fig. 1-3) which possess a trabecular internal struc-
ture of the basal skeleton. The figures exhibit a micri-
tic microstructure in the basal skeleton which indica-
tes an original high Mg-calcite mineralogy. These
forms are probably related to the new family Cassia-
nothalamiidae.

From the Late Santonian of Romania Baltres (1973)
reported an « Actinostromarianina ? cf. beauvaisi
FLUGEL. The specimen is certainly different from Flu-
gel’s described species and it might be better attribu-
ted to a new genus.

Steiger & Wurm (1980 : pl. 25, fig. 4, right speci-
men) figured an Actinostromaria sp. from the Late
Jurassic Plassen limestones (Styria, Austria) which is
micritized. It could have been composed of high Mg-
calcite and therefore belong to a new genus, just as
the questioned specimens of Fliigel (1969) and Baltres
(1973).

A specimen from the « Upper Carixian/Lower
Domerian » form the Central Apennines that may
belong to the new described family was figured by
Pallini & Schianinotto (1981) ; however, no descrip-
tion and no determination was given.

Yabe & Sugiyama (1935 : pl. 17), Fliigel (1964, pl.
11, fig. 3), and Turnsek & Barbulescu (1969 : fig. 1-5)
figure specimens of Actinostromaria tokadiensis
(YABE & SUGIYAMA) which are very similar to the new
described species. All figured specimens exhibit a
spongocoel, the characteristic pillar structure of tra-
becular « sphinctozoans » and a micritic microstruc-
ture of the basal skeleton which indicates a calcitic
original mineralogy.

Specimens similar to those figured by Radoicic
(1966) were described by Beccarelli Bauck (1986 ; pl.
3, fig. 1, specimen right above, pl. 3, fig. 4) from the
Early Jurassic of the Southern Alps (named as Stylo-
thalamia cf. columnaris and by Senowbari-Daryan &
Schiafer (1986) from the Norian of the Isle of Sicily
(« Cryptocoelia » ? sp. 1). All three forms might be
referred to a new genus in the new described family
Cassianothalamiidae.

Dictyocoelia manon (MUNSTER, 1841) (Senowbari-
Daryan & Schéfer 1983 : pl. 5, fig. 1) from the (?)
Carnian of the « Pantokrator limestone » of Hydra
(Greece) shows a strong micritization that is typical
for high Mg-calcite. Other « sphinctozoans » and
dasycladaceans of the « Pantokrator limestone » dis-
play either a neomorphic calcitic or original aragoni-
tic structures. The systematic position is uncertain
since no material was available for analysis. Dictyo-
coelia OTT, 1967 is a younger, objective synonym of
Solenolmia POMEL, 1872 (Engeser 1986). Preliminary
results from the Cassian Beds suggest an aragonitic
skeleton for Solenolmia manon (MUNSTER, 1841), the
type species of the genus Solenolmia POMEL, 1872.

Two comparably well-known genera of Triassic
sphinctozoans, Uvanella OTT, 1967 and Zardinia also
exhibit high Mg-calcite skeletons. They probably can
be grouped with the cassianothalamiid sphinctozoans.

The content of the family Cassianothalamiidae may
be summarized as follows :

-new genus (Radoicic 1966 : pl. 151, Beccarelli

Bauck 1986 : pl. 3, fig. 1, right above, fig. 4,
Senowbari-Daryan & Schéfer 1986 : pl. 51, fig. 5) ;
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-new genus (Fliigel 1969, Baltres 1973, Steiger &
Wurm 1980) ;

- Cassianothalamia n. gen.
- Genus Uvanella OTT, 1967

- Genus Zardinia DIECI, ANTONACCI & ZARDINI,
1968 ;

- Species Actinostromaria tokadiensis (YABE &
SUGIYAMA, 1935).

The Stylothalamia specimen with a micritic basal
skeleton described by Gautret (1985) is undoubtly ara-
gonitic and therefore not linked to the new family
Cassianothalamiidae.

PALEOBIOLOGY

The living sponge tissue of Cassiariothalamia resi-
des within the calcareous skeleton comparable with
sponges possessing a stromatoporoid basal skeleton.
This is in contrast to sponges with a chaetetid basal
skeleton which possess only a thin tissue veneer on the
surface of the basal skeleton.

The ontogenetic oldest parts of the basal skeleton in
Cassianothalamia is not occupied by living tissue. The
boundary between the dead skeleton and the living
parts is marked by the presence of vesicular structures
(pl. 2, fig. 5). In some cases the whole basal skeleton
is filled by these vesicular structures. This indicates
that the thickness of the living sponge tissue was not
constant but fluctuated. These changes in the amount
of living tissue may have been due to ecological crises
during the life time of the sponge. In most cases this
vesicular feature is restricted to the ontogenetic oldest
parts.

Some stromatoporoid basal skeletons, as well as
many « sphinctozoans » from the Paleozoic and
Triassic (Ott 1967, Seilacher 1962, Rigby & Potter
1986, Senowbari-Daryan & Schifer 1983, 1986) con-
tain these vesicular structures. In the modern « stro-
matoporoid » haplosclerid sponge Calcifibrospongia,
the boundary between the dead skeleton and the living
tissue is marked by a special aragonitic layer (Reitner
1987a).

Within the modern sphinctozoid sponge Vaceletia,
the living tissue is observed in the ontogenetic youn-
gest parts of skeleton (Vacelet 1979) and the vesicular
structures have never been observed. The parts
without living tissue are cemented in vivo by irregular
aragonite crystals (pl. 4, fig. 2).

The exhalant system of Cassianothalamia and Vace-
letia is nearly similar. Both species possess larger apo-
pores open to the central cavity, the spongocoel (pl. 2,
fig. 6, 7). In Verticillites a special canal system is deve-
loped within the spongocoel wall (Reitner & Engeser
1985) and the astrorhizal pattern usually found in

Chaetetids and Stromatoporoids is not present. The
formation of the basal skeleton of Cassianothalamia
is probably comparable with the modern Vaceletia
(pl. 4, fig. 3). In Vaceletia the ontogenetic youngest
part of the aspicular organic-skeleton will be minerali-
zed by aragonite. The biomineralization is not con-
trolled by special cells and is probable analog to the
mineralization observed in some calcareous algae
(Flais 1977, Reitner 1987a, b) but without any control
by photosynthesis. The presence of circular nuclei
within the calcareous skeleton of Cassianothalamia
may mark the position of the organic pillars of the
probably collagenous skeleton. These pillars were
sparsely mineralized between the organic fibers within
and more heavily calcified around the outer ring of
the pillars (compare Vaceletia in pl. 4, fig. 3). The
center of these pillars rarely contain megascleres (pl.
3, fig. 10). The absence of megascleres within the
organic skeleton indicates a solid primary collagenous
tissue.

Only some microscleres are entrapped within the
outer portion of the calcareous skeleton of Cassiona-
thalamia (pl. 3, fig. 2-6). The same feature of selective
entrapping of microscleres is observed in the Late
Albian Acanthochaetetes. The microscleres are enri-
ched selectively within the tabulae. The microstruc-
ture of the tabulae is totally disorganized in contrast
to the microstructure of the vertical wall elements.
The microstructure of the tabulae is very similar to
the microstructure of the outer portions of the calca-
reous skeleton and the microstructure of the vesicular
skeleton of Cassianothalamia. The skeleton forma-
tion is probably controlled by the pinacoderm layer.

Asexual budding in Cassianothalamia is common
(pl. 1, fig. 4). This feature is common in all sphincto-
zoid sponges independent of their systematic position.
In most cases the buds are nearly the same size. In
some cases small buds are observed upon adult speci-
mens (pl. 2, fig. 1). Besides normal asexual budding,
there is a further possibility of bud formation which is
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Text-fig. 1 —Phylogenetic cladogram representing the evolutionary developments of the major sponge groups (modified from Soest 1984 and
Reitner 1987).

The open circles represent plesiomorphic features.

1 : First occurrence of scleres ;

II : Parenchymella larvae of the Hexactinellida, hexactine scleres ;

I1I : Blastula/Amphiblastula larvae of the Calcarea and Homoscleromorpha ;

IV : Parenchymella larvae of the Demospongiae. The circles with a bar represent synapomorphic features - IVa : Oviparous
parenchymella - IVb : Viviparous parenchymella - Va : Caltrops scleres (CaCO3) in calcareous sponges - Vb : Caltrops scleres
(SiO) in siliceous Homoscleromorpha. Black circles represent the convergent feature of a thalamid skeleton.

1 : Casearia j ithout any calcareous basal skeleton ; 2 : e.g. Barroisia ; 3 : Paleozoic and Mesozoic « sphinctozoans » with uncer-

tain affinities, e.g. Amblysiphonella ; 4 : Archaeocyathids, e.g. Tabulacyathus taylori ; 5 : Cassianothalamia zardinii ; 6 : Mur-
guiathalamia ; 7 : Vaceletia crypta ; 8 : Vascothalamia.

Cladogramme phylogénétique représentant les développements de la majorité des groupes d’éponges (modifié d’aprés Soest 1984 et
Reitner 1987). Les cercles vides désignent des caractéres plésiomorphes.

1 : premiére apparition de scléres ;
1I : larve parenchymella d’Hexactinellida, scléeres hexactines ;
III : larve blastula/amphiblastula des Calcarea et des Homoscleromorpha ;

IV : larve parenchymella des Demospongiae. Le cercle barré désigne des caractéres synapomorphes. IVa : parenchymella ovipare.
IVb : parenchymella vivipare. Va : scléres caltropes (CaCO3) dans les éponges calcaires) - Vb : scléres caltropes (SiOp) dans une
Homoscleromorpha. Les cercles noirs désignent un caractére convergent avec un squelette thalamide.

1 : Casearia sans aucun squelette basal calcaire ; 2 : par ex. Barroisia ; 3 : Sphinctozoaires paléozoiques et mésozoiques ; 4 :
Archaéocyathides, par ex. Tabulacyathus taylori ; 5 : Cassianothalamia zardinii ; 6 : Murguiathalamia ; 7 : Vaceletia crypta ; 8 :
Vascothalamia.
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restricted to the smaller type of buds. Within the basal
skeletons of Acanthochaetetes there are internal gem-
mulae (« storage cells » Vacelet 1987). With these
undifferentiated cells the sponge can survive during a
food crisis. From these cells new sponges can develop
as small buds upon the surface of the dead basal ske-
leton. The same type of survival strategy is developed
within Merlia normani and Petrobiona massiliana
(Vacelet 1987).

Cassianothalamia is an important part of the coral-
line sponge community of the Seeland-Alpe patch
reefs and related Ciptit-Boulders. Up to 15 % of the
observed sponge fauna are specimens of Cassianotha-
lamia which growth on firmgrounds like other coral-
line sponges, bioclasts or lithoclasts (pl. 2, fig. 2, pl.
4, fig. 1). In other localities of occurrences of
Cassian-patch reefs or Cipit Boulders this species is
rare or not observed.

PHYLOGENY
(Text-fig. 1)

The « Sphinctozoa » are sponges with a thalamid
skeleton. The development of this skeletal type occurs
at least six times in the Porifera (Reitner 1987Db).
There are representatives in the Class Calcarea (e.g.
Barroisia), in the different subclasses of the Class
Demospongiae (ceractinomorph « sphinctozoans » :
Vaceletia crypta, Stylothalamia, Verticillites ; tetrac-
tinomorph « sphinctozoans » : Murguiathalamia,
Boikothalamia), in the archaeocyathids (e.g.
Dictyosycon, Tabulacyathus), and in one species of
the Hexactinellida that does not have a calcareous
skeleton (Casearia).

To demonstrate the convergent development of the
calcareous basal skeletons, phylogenetic systematics is
used. The cladogram presented here is based on the
theory of Soest (1984) and Reitner (1987b). The
monophyletic origin of the calcareous basal skeletons
suggested by Soest (1984) is not probable (discussion
in Reitner 1987b). Within the coralline sponges (calci-
fied demosponges and calcified Calcarea), the calca-
reous skeletons occur in different taxa independently
and always exhibit fundamental differences in the
microstructure and the mineralogy (Hartman &
Goreau 1970, 1975, Vacelet 1985, Reitner & Engeser
1983, 1985, Reitner 1987a,b, Wood 1987). However
the process of biomineralization is mostly simple and
probably indirectly influenced by the soft tissue only.

An intracellular control of the construction of the
basal skeleton is observed in Astrosclera only (Lister
1900, Jones 1979, Reitner 1987a).

The calcareous skeletal formation within the
modern sclereless ceractinomorph « Sphinctozoan »
Vaceletia crypta is simple (Vacelet 1979, Gautret
1985, Reitner & Engeser 1985). Vaceletia possesses a
well-developed primary organic skeleton. This orga-
nic skeleton will be passively calcified by irregular
aragonite. This type of skeletal formation is probably
similar in Cassianothalamia. The only difference is
the skeletal mineralogy. But this feature is phylogene-
tically unimportant, because aragonite and high Mg-
calcite skeletons occur in different lineages of the
coralline sponges. Both features occur convergently
within the coralline sponges. Only the scleres and the
scleres arrangement can be used for phylogenetic
reconstruction. The observed microscleres are charac-
teristic for the order Hadromerida (Tetractinomor-
pha). Within the Tetractinomorpha further fossil
genera have developed a thalamid trabecular basal
skeleton but with an aragonite mineralogy and megas-
cleres forming the pillar structure (Murguiathalamia)
(Reitner & Engeser 1985, Reitner 1987b). The new
genus Cassianothalamia demonstrates a further con-
vergence of a thalamid calcareous basal skeleton
which can be classified within the modern sponge
classification.

CONCLUSIONS

1. Cassianothalamia zardinii n. gen. n. sp. is a new
sphinctozoid coralline sponge from the Lower Car-
nian Cassian Formation in Northern Italy. The basal

skeleton is composed of irregular arranged high Mg-
calcite crystals.
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2. The spicular skeleton is composed of monaxonic
megascleres and aster microscleres (sphaeraster, ster-
raster ?). This spicular skeleton is characteristic for
the order Hadromerida (Tetractinomorpha, Demos-
pongiae).

3. Sponges grow on frimgrounds like corals or other
coralline sponges. They are very common in the Cipit-
Boulders of the Seeland-Alpe near Schluderbach
(Northern Italy). In some of these boulders Cassiano-
thalamia takes up fifteen percent of the rock by
volume.

4. Small buds on the surface of large specimens are
common and are significantly smaller in size than
buds growing on older adult specimens. These same

type of buds are observed within the genus Acantho-
chaetetes and are linked to a special survival strategy
using internal « gemmulae ».

5. The soft tissue resided within the upper part of
the calcareous skeleton. The « stromatoporoid » vesi-
cular skeleton marks the boundary between the dead
and the living part of the basal skeleton.

6. The sphinctozoid basal skeletons are developed
within the Calcarea and all subclasses of the Demos-
pongiae. This type of basal skeleton has no phyloge-
netic significance. The term « Sphinctozoa » descri-
bes a special type of basal skeleton only. Therefore
this term should not be used to describe a taxon.
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PLATE 1

Cassianothalamia zardinii n.gen. n.sp.

Fig. 1 a-c — Holotype ; Lower Carnian, Cassian Formation ; Seeland-Alpe near Schluderbach (Dolomites).
a : apertural view ; b : side view ; ¢ : apical view.

Holotype ; Carnien inférieur, formation de Saint-Cassian ; Seeland-Alpe prés de Schluderbach (Dolomites).
a : vue de ’ouverture ; b : vue latérale ; c : vue apicale.

Scale = 4 mm.

Fig. 2 — Paratype II ; Seeland-Alpe near Schluderbach. Vertical section showing the spongocoel cavity.
Paratype II ; Seeland-Alpe prés de Schluderbach. Section verticale montrant la cavité pseudogastrique.
Scale = 3,5 mm.

Fig. 3 — Paratype I ; Seeland-Alpe near Schluderbach. Horizontal cut.
Paratype I ; Secland-Alpe prés de Schluderbach. Coupe horizontale.

Scale = 4 mm.

Fig. 4 — Oblique cut through two sponge buds showing the spongocoel cavities.
Coupe oblique a travers deux bourgeons d’éponge montrant les cavités pseudogastriques.

Scale = 2 mm.



Pl. 1
. Reitner

J

Geobios
n° 20,

fasc. 5




PLATE 2

Fig. 1 — Adult specimen of Cassianothalamia with two asexual buds. Seeland-Alpe near Schluderbach.
Spécimen adulte de Cassianothalamia avec deux bourgeons asexués. Seeland-Alpe prés de Schluderbach.

Scale = 2 mm.

Fig. 2 — Juvenile specimens of Cassianothalamia attached to a clast.
Spécimens juvéniles de Cassianothalamia fixés a une roche clastique.

Scale = 2 mm.

Fig. 3 — Vertical section showing the pillar structures in Cassianothalamia.
Section verticale montrant les structures de Cassianothalamia.
Scale = 200 um.

Fig. 4 — Horizontal cut through a chamber wall of Cassianothalamia exhibiting the prosopores.
Coupe horizontale a travers la paroi d’un alvéole d’une Cassianothalamia montrant les prosopores.

Scale = 100 um.

Fig. 5 — Horizontal cut through the ontogenetic early stage of the basal skeleton of Cassianothalamia demonstrating the vesi-
cular skeleton.

Coupe horizontale a travers le stage ontogénique jeune du squelette basal d’une Cassianothalamia montrant le sque-
lette vésiculaire.

Scale = 200 um.

Fig. 6 — Vertical cut of the spongocoel cavity of Cassianothalamia.
Coupe verticale de la cavité pseudogastrique d’une Cassianothalamia.

Scale = 1 mm.

Fig. 7 — Horizontal cut of the spongocoel cavity of Cassianothalamia.
Coupe horizontale de la cavité pseudogastrique d’une Cassianothalamia.

Scale : 1 mm.
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PLATE 3

Fig. 1 — Horizontal section through a vertical pillar of Cassianothalamia demonstrating the central core surrounded by the
dense mineralized outer portions.

Section horizontale a travers un pilier vertical de Cassianothalamia montrant le noyau central entouré de parties
externes fortement minéralisées.

Scale = 50 ym.

Fig. 2 — Aster microsclere of Cassianothalamia embedded within the outer wall of the mineralized portion of the pillar.
Microsclére astéroide d’une Cassianothalamia encastrée dans la paroi externe de la partie minéralisée du pilier.

Scale = 10 um.

Fig. 3-5 —Sterraster microscleres of Cassianothalamia.
Sterraster-microscléres de Cassianothalamia.

Scale : fig. 3 = 10um ; figs. 4, 5 = 30 um.

Fig. 6 — Spiraster microsclere of Cassianothalamia etched with Titriplex-Solution III.

Spiraster-microsclére d’une Cassianothalamia attaquée par une solution de Titriplex III.

Fig. 7 — Aster microscleres of Cassianothalamia within the outer wall of the mineralized portion of a pillar.

Microscléres astéroides d’une Cassianothalamia dans la paroi externe de la partie minéralisée du pilier.

Fig. 8 — Intramural monaxonic megasclere of Cassianothalamia. Arrows delineate the length of the sclere.
Mégasclére monaxone intramurale de Cassianothalamia. Les fléches indiquent la longueur du spicule.

Scale = 50 um.

Fig. 9 — An incompletely entrapped megasclere from the basal skeleton of Cassianothalaria (arrows indicate the non entrap-
ped part of the sclere).

Une mégasclére prise en partie dans le squelette basal d’un Cassianothalamia (les fléches indiquent la partie non-
inclus du spicule).

Scale = 50 um.

Fig. 10 —Intramural monaxonic megasclere of Cassianothalamia.

Mégasclére monaxone intramural de Cassianothalamia.
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PLATE 4

Fig. 1 — Specimens of Cassianothalamia (C) in life position.
A : Precorynella sp.
B : encrusting foraminifera.
D : crusts of blue-green algae.
E : original cavities filled with micritic mudstone.

Spécimens de Cassianothalamia (C) trouvés dans leur milieu de vie.
A : Precorynella sp.

B : foraminifére fixé.

D : croiites d’algues bleues et vertes.

E : cavités d’origine remplies de micrites.

Scale = 1 cm.

Fig. 2 — Vertical view of Vaceletia crypta (VACELET) (Lizard Island, Australia) demonstrating the lower dead portion and the
upper living portion of the skeleton (arrow points toward the boundary).

Vue verticale de Vaceletia crypta (VACELET) (ile Lizard, Australie) montrant la partie inférieure morte et la partie
supérieure vivante du squelette (la fleche indique la limite entre les deux parties).

Fig. 3 — Pillar of Vaceletia crypta (Lizard Island) with core (C) and the enveloping soft tissue (A). Note the small holes on the
upper surface of the broken pillar. These holes are evidence of a primary organic skeleton. The folding (B) along the
outer wall of the pillar denotes the former elasticity of the organic tissue.

Pilier de Vaceletia crypta (ile Lizard) avec le noyau (C) et le tissu mou le recouvrant (A). Notez les petits orifices sur la
surface supérieure du pilier rompu. Ces cavités mettent en évidence un squelette organique primaire. Les plis (B) le
long de la paroi externe du pilier montrent 1’élasticité primaire du corps organique.
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