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ABSTRACT - The discovery of living and dead specimens of bryozoan colonies currently assigned to Cleidochasmidra canakkalense Ünsal 
& d’Hondt, 1979 and concomitant examination of Neviani’s type material in the collections of the University of Rome “La Sapienza” allowed 
the conspecificity between this taxon and Smittia (Phylactella) portisi Neviani, 1895 to be explored. Neviani’s name has priority and the new 
combination Cleidochasmidra portisi (Neviani, 1895) is here proposed. First SEM photos of C. portisi support this proposal and contribute 
to illustrate the intraspecific variability of this species relating to the development of ovicells and frontal avicularia, the morphology of the 
orifice and the peristome, as well as the size of the orifice and the ovicell. The ability of C. portisi to grow beyond its substratum, and to 
colonise gravel-sized clasts on soft sediments of the intermediate to outer shelf settings occupied by different biocoenoses is described. This 
extant species, recorded as early as the Early Pliocene, is possibly endemic to the Mediterranean.

RIASSUNTO - [Riesumazione di un vecchio nome dimenticato: il caso di Cleidochasmidra portisi (Neviani, 1895), briozoo mediterraneo 
dal Pliocene all’attuale] - Il ritrovamento di colonie viventi e morte correntemente attribuite al briozoo Cleidochasmidra canakkalense Ünsal 
& d’Hondt, 1979 e le contemporanee ricerche su collezioni di Neviani conservate presso il Museo Paleontologico dell’Università di Roma 
“La Sapienza” hanno permesso di indagare sull’effettiva conspecificità di questo taxon con Smittia (Phylactella) portisi Neviani, 1895. La 
nuova combinazione Cleidochasmidra portisi (Neviani, 1895) è stata proposta, e il nome di Neviani è stato considerato sinonimo anziano. 
La sinonimia proposta è supportata anche da una prima documentazione al Microscopio Elettronico a Scansione dell’olotipo di C. portisi. 
Viene illustrata la grande variabilità di questa specie, relativa al diverso aspetto fra zone con zooidi sterili e ovicellati, allo sviluppo di 
aviculari frontali, alla conformazione dell’orificio e del peristoma che lo contorna, alla taglia dell’orificio e delle ovicelle. Si rimarca come le 
colonie di C. portisi, capaci di formare porzioni separate dal substrato, siano particolarmente adattate per la colonizzazione di piccoli clasti 
organogeni disponibili in fondali a granulometria mista ma sempre con una componente ghiaiosa fine, situati sulla piattaforma intermedia 
o esterna, a profondità variabili fra 30 e 130 metri, in cui sono solitamente instaurate le biocenosi del Detritico Costiero, del Detritico del 
Largo, delle Sabbie grossolane e Ghiaie fini sotto l’influenza delle Correnti di Fondo o loro ecotoni. Viene riportata la distribuzione di questa 
specie considerata endemica dell’area mediterranea dalla sua comparsa nel Pliocene Inferiore fino ad oggi.

INTRODUCTION

In 1895 Antonio Neviani, in his paper entitled “Briozoi 
fossili della Farnesina e Monte Mario presso Roma” 
described a new species of Smittia, subgenus Phylactella. 
He remarked about the new species Smittia (Phylactella) 
portisi (p. 121): “Graziosa specie della sezione Phylactella. 
Zoeci piccoli subrotondi a contorno curvilineo; orificio 
primario circolare con peristoma molto elevato che lo 
circonda inferiormente e lateralmente, posteriormente 
aperto e proteso in forma di alette; frontale lievemente 
rugosa. Avicolari presenti solo fra i zoeci adulti che spesso 
si deformano in modo da non poter più riconoscere la 
specie. Ovicelli globosi sovente contorti, per mostruosità 
possono raddoppiarsi. Zoario incrostante” (= “Beautiful 
species of the subgenus Phylactella. Zooids small, sub-
rounded with curved outline; primary orifice circular 
surrounded proximally and laterally by a very tall 

peristome which opens distally leaning out as two wings; 
frontal shield slightly rugose. Avicularia present only 
in adult zooids, which often deform making it difficult 
to identify the species. Ovicells globular, frequently 
bent; they can double owing to monstrosity. Colony 
encrusting”). After its first description, Neviani’s species 
was never cited again in the literature under this name, but 
some authors referred further specimens to other taxa (see 
synonymies below). Neviani’s drawing is limited to young 
zooids. He did not figure adult and ovicellate zooids, and 
consequently he did not illustrate the high intraspecific 
variability of the species, as himself stated in his work. 

In 1979, Ünsal & d’Hondt discovered for the first time 
the same species alive in the Dardanelles Strait in the 
Aegean Sea. They described it as a new Cleidochasma 
species introducing a new subgenus, Cleidochasmidra, 
based on the lack of oral spines compared to other species 
of Cleidochasma, and its characteristic ovicell with a 
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proximomedian, longitudinal suture and a terminal, apical 
window. Cleidochasma Harmer, 1957 is now considered a 
junior synonym of Characodoma Maplestone, 1900, while 
Cleidochasmidra was raised to generic level by Soule 
et al. (1991). Since its description as Cleidochasmidra 
canakkalense by Ünsal & d’Hondt (1979), the species 

has been reported only once as a fossil (Pizzaferri & 
Berning, 2007) from the Pliocene of western Emilia, and 
a few times in Recent sediments dredged from the Gulf 
of Noto in SE Sicily (Rosso & Sanfilippo, 1992; Rosso, 
1996a, b) (Fig. 1). An additional finding of this species 
by one of us (A. Rosso) in 2000 in the Ciclopi Marine 
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Protected Area (CIMPA) (Fig. 1), north of Catania, during 
sedimentological and bionomic surveys for characterizing 
the ecosystems of the newly erected MPA, offered the 
opportunity to discuss the taxonomic status of the species, 
and to resurrect Neviani’s work to re-establish the priority 
of its original name.

MATERIALS AND METHODS

This study is based on both fossil and Recent material. 
Type specimens of the “Pliocene” Smittia (Phylactella) 
portisi Neviani, 1895, housed at the Palaeontological 
Museum of the “La Sapienza” University in Rome (PMR), 
Catalogue Number 4206 a-b, have been imaged for the first 
time using Scanning Electron Microscopy (SEM), and a 
lectotype has been chosen (Fig. 2a). Recent colonies of the 
same species were collected off Sicily in 1980 and 1981 
during the research cruises CT/80 in the Gulf of Catania, 
and PS/81 in the Gulf of Noto (SE Sicily) between 44 and 
128 m depth (Poluzzi & Rosso, 1988; Rosso, 1989, 1996a, 
b), and in 2000 at the CIMPA, a dozen kilometers north of 
Catania, between 43 and 95 m depth (Rosso, 2001; Rosso 
et al., 2014) by dredging and grab sampling (Tab. 1; Fig. 
1). Further specimens have been sampled in 1989 and 
1991 during two research cruises (MINE/89 and AM/91) 
for ENEA and CNR aboard “Minerva”, at Ponza in the 
Tyrrhenian Sea at 84 m depth, and on the Amendolara 
Bank on the western side of the Gulf of Taranto between 30 
and 50 m depth, respectively. An additional small sample 
containing specimens of the studied species comes from 
the Sicily Channel off Porto Empedocle, at about 50 m 
depth, but no other information is available. The studied 
species has been found in open shelf detritic bottoms, 
mostly corresponding to the Detritic Coastal (DC) and 
Offshore Detritic (DL) Biocoenoses. These specimens 
have been deposited in the Palaeontological section of 
the Museo di Scienze della Terra (PMC) of the University 
of Catania (Catalogue Number PMC R.I.H. B-25a, b). 
SEM was undertaken on uncoated specimens using a low-
vacuum scanning electron microscope (TESCAN VEGA 
2 LMU) at the Microscopy Laboratory of the University 
of Catania, with images generated using back-scattered 
electrons. Zooidal measurements (Tab. 2) were made from 
SEM images using the image-processing program ImageJ. 

Images of the holotype of the Recent Cleidochasmidra 
canakkalense Ünsal & d’Hondt, 1979 (MNHN-
IB-2008-9779) have been provided by Dr Pierre Lozouet 
(Museum National d’Histoire Naturelle, Paris) (Fig. 
2b-c). For further comparison with the type of Neviani’s 

Collection and Recent colonies, SEM images of C. 
canakkalense from the Pliocene of the western Emilia 
region (N Italy) (Pizzaferri & Berning, 2007), have 
been obtained through the kindness of Dr Björn Berning 
(Oberösterreichisches Landesmuseum, Linz).

We took linear measurements of eight skeletal 
characters (see Tab. 2) of zooids from Recent (22 colonies, 
223 zooids) and fossil colonies (6 colonies, 49 zooids), 

Fig. 1 - Distribution of Cleidochasmidra portisi (Neviani, 1895) n. comb. a) Location of fossil outcrops (stars) and present-day sites (solid 
circle), where the species has been reported in the Mediterranean area. N: Neviani (1895); P: Poluzzi (1975); P & B: Pizzaferri & Berning 
(2007); U & H: Ünsal & d’Hondt (1979); DG+: Di Geronimo et al. (1998); R: Rosso unpublished data. b) Sicily, with indication of areas 
where the species has been found in the Gulf of Noto (Noto, details in c), the Gulf of Catania (69 LCT 80 sample) and the Ciclopi Islands 
Marine Protected Area (CIMPA, details in d). c) Samples locations in the Gulf of Noto (solid circles). The distribution of benthic biocoenoses 
is simplified from Violanti et al. (1990). d) Sample locations in the CIMPA (open circles). Solid lines indicate the boundaries of the protected 
zones. Bionomic map slightly modified from Rosso et al. (2014). Legend: SR: Superficial rocky bottoms, mostly colonised by the Biocoenosis 
of Photophilic Algae; HP: Biocoenosis of Posidonia meadows; SFBC: Biocoenosis of Fine-grained, well Sorted sands; SFBC-SGCF ecotone; 
SGCF: Biocoenosis of coarse Sands and fine Gravels under the influence of Bottom Currents; VTC: Biocoenosis of Terrigenous Muds; C: 
Coralligenous Biocoenosis; SGCF-DC ecotone; DC: Biocoenosis of the Coastal Detritic; DC-DE ecotone; DE: Biocoenosis of Detritic 
Muds; DE-DL ecotone; DL: Offshore Detritic Biocoenosis; VP: Biocoenosis of Bathyal Muds. Note that C. portisi occurs on detritic bottoms 
including a gravelly, essentially bioclastic, component.

Fig. 2 - Type material of Cleidochasmidra portisi n. comb. 
a) Two specimens labelled as “Phylactella portisi” in the 
Neviani Collection (Catalogue Number 4206 a-b), housed at the 
Palaeontological Museum of the “La Sapienza” University in Rome. 
The specimen on the right, encrusting a small bivalve fragment, 
is selected as lectotype; the specimen on the left, encrusting a 
serpulid fragment, is the paralectotype. b-c) Type specimen of 
Cleidochasmidra canakkalense Ünsal & d’Hondt, 1979 (MNHN-
IB-2008-9779), housed at the Museum National d’Histoire Naturelle 
in Paris. Specimens are imaged using (b) a digital camera on a 
stereomicroscope and (c) the Scanning Electron Microscope.



Bollettino della Società Paleontologica Italiana, 54 (2), 201594

including the lectotype, and compared Recent and fossil 
populations with a two-sided t-test after logging the 
values. As such, each randomly selected zooid from 
various colonies was treated as an independent sample. 
These t-tests were performed with the R programming 
language (R Core Team 2014), as were the Principle 
Components Analysis (PCA) described in the following. 
In order to compare the colonies in a multivariate setting 
and to avoid an a priori separation of fossil and Recent 
populations, we used the logged mean values of the linear 
measurements of all eight characters we made of zooids 
in each colony as input into PCA, i.e. each row of input 
into PCA represents a colony with its average values of the 
measurements. We performed PCA using the R package 
FactoMineR (Husson et al., 2015) because it can deal with 
some empty cells in the data matrix (some colonies are 
lacking certain characters).

In order to avoid a methodological bias we have 
again measured the fossil colonies reported by Pizzaferri 
& Berning (2007). The mean and absolute values may 
therefore differ slightly between these works. Moreover, 
due to a miscalculation the mean value of ovicell width 
(but not the minimum and maximum values) given by 
Pizzaferri & Berning (2007, p. 101) is incorrect (B. 
Berning, personal comment 2015).

SYSTEMATICS

Phylum BRyozoa Ehrenberg, 1831
Order cheilostoMatiDa Busk, 1852

Suborder neocheilostoMina d’Hondt, 1985
Superfamily MaMillopoRoiDea Canu & Bassler, 1927

Family cleiDochasMatiDae Cheetham & Sandberg, 1964

Genus Cleidochasmidra Ünsal & d’Hondt, 1979

Cleidochasmidra portisi (Neviani, 1895) n. comb.
(Figs 2-6)

1895 Smittia Phylactella portisi neviani, p. 120, Pl. 6, fig. 18.
1975 Hippadenella sp. poluzzi, p. 57, Pl. 17, fig. 2.
1979 Cleidochasmidra çanakkalense Ünsal & D’honDt, p. 620, 

Figs 7-10.
1988 Lagenipora lepralioides (Norman) - poluzzi & Rosso, Pl. 2, fig. 8.
1992 Cleidochasmidra çanakkalense Ünsal & d’Hondt - Rosso & 

sanfilippo, p. 50.
1996a Cleidochasmidra çanakkalense Ünsal & d’Hondt - Rosso, p. 

60, Pl. 1, fig. 6.
1996b Cleidochasmidra canakkalense Ünsal & d’Hondt - Rosso, p. 

196, 211.
1998 Cleidochasmidra canakkalense Ünsal & d’Hondt - Di GeRo-

niMo et al., p. 250.
2007 Cleidochasmidra canakkalense Ünsal & d’Hondt - pizzafeR-

Ri & BeRninG, p. 101-104, Fig. 3.
2008 Cleidochasmidra “canakkalense” Ünsal & d’Hondt - Ros-

so, p. 267.
2010 Cleidochasmidra çanakkalense Ünsal & d’Hondt - Rosso, 

chiMenz & BalDuzzi, p. 603.
2014 Cleidochasmidra sp. 1 Rosso, sanfilippo & sciuto, p. 205, 

209, Fig. 6A-F.

Remarks - Comparisons of images made by SEM 
and a stereomicroscope of the two colonies in Neviani’s 
Collection, labelled as “Phylactella portisi” (Fig. 2a), 
with those of the type material of Cleidochasmidra 
canakkalense Ünsal & d’Hondt, 1979 (Fig. 2b-c), and 
other present-day (Rosso & Sanfilippo, 1992; Rosso, 
1996a, b; Rosso et al., 2010) and fossil (Pizzaferri & 
Berning, 2007) specimens, which have been assigned to 
this species, or indicated as Cleidochasmidra sp. 1 (Rosso 
et al., 2014), allowed us to explore their conspecificity. 
Although Neviani’s fossil specimens are relatively worn, 
partly decalcified, and no zooid entirely preserves the 
frontal surfaces of the extremely characteristic ovicells, 
all other characters we examined, including the general 
appearance of the frontal shield and avicularia, as well 
as the morphology of the orifice and the peristome, are 
identical and sufficiently diagnostic to identify the species 
and to distinguish it from other taxa. Furthermore, traces 
of many broken ovicells and frontal avicularia point to 
their common occurrence.
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43 – 1 / 0.18
12D 53.5 – 22 / 0.42
12E 62 3 29 / 0.31
12F 70 – 13 / 0.31
12G
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83 – 16 / 0.32
10G 85 2 / 6.25 87 / 0.54
2G 87.5 – 25 / 0.21
8I 95 1 / 2.33 3 / 0.06

Tab. 1 - List of samples from the Gulf of Noto (PS/81), Ponza 
(MINE/89), Amendolara Bank (AM/91), and the Ciclopi Islands 
Marine Protected Area (CIMPA/2000) in which colonies of 
Cleidochasmidra portisi (Neviani, 1895) n. comb. have been found. 
For each Sample (S), Biocoenosis type (B) and Depth Range (DR) is 
given, as well as Abundance (A), i.e. number of living (L) and dead 
(D) colonies, and Dominance (D%), i.e. percentage of the studied 
species in relation to the whole bryozoan community, separately for 
living and dead associations. Dashes (–) indicate that no colonies 
have been found in that sample. SGCF: Biocoenosis of coarse 
Sands and fine Gravels under the influence of Bottom Currents; DC: 
Biocoenosis of the Coastal Detritic; DE: Biocoenosis of Detritic 
Muds; DL: Offshore Detritic Biocoenosis.
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The new combination Cleidochasmidra portisi 
(Neviani, 1895) is consequently proposed. The specific 
name used by Neviani (1895) has priority following the 
International Code of Zoological Nomenclature (ICZN) 
Article 23. Although the specific name “portisi” has been 
used only once and before 1899 (Article 23.9.1.1), the 
principle of “Reversal of Precedence” cannot be applied 
because the Article 23.9.1.2 is not met, as its junior 
synonym Cleidochasmidra canakkalense has been cited 
only in eight works by three authors.

One of the two colonies existing in Neviani’s 
Collection, precisely the one encrusting a small bivalve 
fragment, is here selected as lectotype (Catalogue Number 
4206a), because it is larger and flatter than the other and 
includes a partly exposed ancestrula, periancestrular as 
well as sterile and ovicellate zooids, including the unique 
ovicell with a partly preserved frontal surface and sparse 
avicularia (Fig. 2a, specimen on the right; Fig. 3a-f). 
The second colony (Catalogue Number 4206b), which is 
smaller and encrusts a fragment of the serpulid Ditrupa 
arietina O.F. Müller, 1776, remains as paralectotype (Fig. 
2a, specimen on the left).

An exhaustive description of C. portisi can be found 
in Pizzaferri & Berning (2007) who also made remarks 
about intracolony variability of this species, mostly 
relating to the morphology of the primary orifice and the 
peristome. Particularly, the orifice in the fossil material 
from Emilia can appear more or less elongated, because 
it is narrow, while in Recent material it appears squatter 
because orifice length and width are often fairly equal 
(Tab. 2; Figs 3d, 4a-e, 5a-d). The lateral condyles, which 
can be placed at different heights in the proximal third of 
the orifice length, and more or less close to each other, 
shape the general orifice morphology leaving proximally 
a variably concave proximal orifice margin. Orifice 
variation is not related to the presence of ovicells, and 
this is the case also for the presence of flared peristomes, 
which rather seem to be restricted to particular areas on 
the colony (see Pizzaferri & Berning, 2007). The typical 
flared peristomes developed proximally and laterally, and 
ending in distal wings on each side of the orifice, were 
shown in the original description of C. portisi by Neviani 
(1895) (Fig. 2). This kind of peristome seems to develop 

only in the periancestrular zooids and in zooids of younger 
colony portions (Figs 3a-c, 4a-c, 5a). In contrast, zooids 
from the colony periphery show peristomes reduced to 
thick lateral flaps (Figs 4b-e, 5d-e). 

Pores in the frontal shield are particularly obvious in 
Neviani’s specimens (Fig. 3a-g, particularly 3g) as well 
as in other fossil material (Fig. 4a-e, particularly 4d-e) as 
noted also by Pizzaferri & Berning (2007), although they 
can be also very small in some of the fossil specimens 
(B. Berning, personal comment 2015). This feature is 
somewhat in contrast to living Mediterranean colonies, 
which have fewer and smaller frontal shield pores (Fig. 
5a, e-h). Ünsal & d’Hondt (1979) omitted pores in their 
description, defining the frontal shield as imperforate, but 
their presence is noticeable in the stereomicroscope as 
well as SEM images made available for this study (Fig. 
2b-c). The pores have a stellate morphology caused by 
the presence of tapered denticles, projecting from the rim 
towards their centre. The number of pores is appreciably 
greater in the fossil material, ranging from 20 to 35, 
while in the present-day material the range is 8 to 15. 
Partial possible calcination (suggested by differences in 
skeleton colour) and detachment of the external layer of 
calcification, which is possibly less stable than the primary 
underlying layer, either through abrasion, corrosion or 
dissolution, has been observed in some zooids (Fig. 3a-g).

The main size parameters measured are different 
in fossil and Recent specimens, although with varying 
magnitudes, with the exception of zooid width (ZW) 
and avicularium length (AL), which are statistically 
indistinguishable in fossil and Recent colonies (Tab. 3). 
In a multivariate setting, PCAs 1 through 4 were able to 
explain more than 80% of the variation in the eight size 
parameters (Tab. 4). PC1 is dominated by orifice and 
ovicell measurements (Tab. 5) while PC2 is dominated 
by zooid and avicularium lengths. A plot of PC1 (35.94% 
variance explained) versus PC2 (18.25% variance 
explained) shows that the fossil colonies are distributed 
to the left of the plot, corroborating the idea that they 
have somewhat smaller orifices and ovicells, but there are 
Recent colonies that overlap the fossil ones in PC1 and 
PC2 space (Fig. 7a). Fossil colonies overlap with Recent 
colonies in PC space when PC3, dominated by avicularium 

Neviani’s Lectotype MG0922 PMC R.I.H. B-25

N M SD R N M SD R N M SD R

ZL 1, 16 411 ±29 374-443 5, 30 406 ±36 330-482 22, 188 415 ±46 282-560

ZW 1, 16 343 ±42 290-417 5, 30 359 ±44 258-461 22, 188 345 ±49 192-496

OL 1, 10 131 ±12 116-150 5, 22 136 ±5 126-146 22, 168 145 ±7 126-166

OW 1, 10 124 ±11 105-138 5, 22 123 ±7 105-135 22, 168 134 ±8 112-152

OvL 1, 1 181 – – 3, 10 172 ±15 151-192 18, 110 216 ±24 150-273

OvW 1, 1 183 – – 3, 10 203 ±26 168-244 18, 110 251 ±25 189-312

AL 1, 3 130 ±15 117-146 5, 20 157 ±20 128-185 18, 52 150 ±16 94-185

AW 1, 3 91 ±4 88-96 5, 20 85 ±13 66-105 18, 52 95 ±11 72-120

Tab. 2 - Measurements of Cleidochasmidra portisi (Neviani, 1895) n. comb. Measurements are given as number of specimens used and total 
number of measurements made (N), the mean (M) in µm plus/minus standard deviation (SD), and observed range (R). 1) Lectotype from 
Neviani’s Collection (Catalogue Number 4206 a); 2) Fossil specimens (Catalogue Number MG0922) from Pizzaferri & Berning’s Collection; 
3) Recent colonies from CIMPA and NOTO (PMC R.I.H. B-25). ZL = Zooid Length; ZW = Zooid Width; OL = Orifice Length; OW = Orifice 
Width; OvL = Ovicell Length; OvW = Ovicell Width; AL = Avicularium Length; AW = Avicularium Width.
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width (14.89% variance explained), and PC4, dominated 
by zooid width and avicularium length (12.47% variance 
explained), are plotted (Fig. 7b). 

These statistical analyses do not provide a clear 
separation between fossil and present-day populations, 
and we therefore prefer to maintain them as a single 
species. The morphological differences between fossil 
and Recent populations may be due to environmental 

differences among samples and/or might reflect lineage 
evolution independent of environmental context. More 
fossil (Pliocene and Pleistocene) specimens and living 
colonies from different environments would be needed 
to explore the covariates of the observed morphological 
variation. However, the morphological variation among 
Recent colonies, even from the same sample (Fig. 7a-b), 
suggests that morphological variability in the measured 

Fig. 3 - Fossil specimens of Cleidochasmidra portisi n. comb. a-g - Lectotype (Catalogue Number 4206 a) selected from the Neviani Collection. 
a) View of entire colony; scale bar = 1 mm. b) Group of zooids showing several possibly predated (see arrows pointing to the broken proximal 
edge of some orifices) and repaired zooids with secondary orifice rims and/or occluded orifices; scale bar = 250 μm. c) Zooids with the typical 
winged peristome, as drawn by Neviani, the unique partially preserved ovicell and several that are not fully calcified; scale bar = 250 μm. 
d) Close-up of the orifice; scale bar = 100 μm. e) Group of zooids regenerated by intramural budding with occluded orifices; scale bar = 250 
μm. f) Zooid with frontal avicularium; scale bar = 100 μm. g) Close-up of stellate pores; scale bar = 50 μm.
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traits is unlikely driven solely by environmental factors 
(i.e., depth, sediment textures, and bionomical settings).

Although ovicells are broken in the lectotype, their 
traces point to teratologies. Twin ovicells, mentioned in 
Neviani’s description, have been observed also in Recent 
material together with one example of a triple ovicell 
(Fig. 5e-f). Similar ovicell deformities have been rarely 
observed in other cheilostomes, but exceptions include 
Yrbozoon ringens figured by Gordon (1989, p. 1333, fig. 
6 A-B), and an undetermined smittinid species from the 
Strait of Magellan (A. Rosso, personal observation).

ADAPTATIONS AND DISTRIBUTION

Cleidochasmidra portisi is invariably found on 
particulate bottoms with sandy silts, silty sands and/or 
muddy sands. Silt (30-50%) as well as medium to fine 
sands (30-55%) prevail, whereas coarse sands and fine 
gravels represent a subordinate fraction (less than 22% 
and mostly less than 5-10%) (Rosso, 1989; Rosso et al., 
2014). Areas with such features occur in narrow strings 
along the continental shelf of SE Sicily between about 45 
and 130 m depth, and host Coastal Detritic Bottoms (DC), 

Offshore Detritic Bottoms (DL), coarse Sands and fine 
Gravels under the influence of Bottom Currents (SGCF) 
biocoenoses of Pérès & Picard (1964), and the ecotones 
in-between (Violanti et al., 1990; Rosso, 1996a, b; Rosso, 
2001; Rosso et al., 2014).

In the bottoms and associations described above, C. 
portisi forms relatively small sized colonies, usually 
with fewer than one hundred zooids. Colonies encrust 
all kinds of bioclasts available on the bottom although 
they are mostly found on small convex bivalves, such as 
Timoclea ovata (Pennant, 1777) and Saccella commutata 
(Philippi, 1844), as well as on slender maerl branches. 
The exploitation of inorganic grains is rare (Fig. 6a-b). 
Colonies are typically localised on prominences or on 
platy substrata, whereas they rarely encrust concave 
surfaces. The choice of the substratum size seems to 
be selective. The size of the exploited substrata usually 
ranges from one to a few mm (Rosso et al., 2014, fig. 6), 
even where larger substrata are actually available. This 
behaviour somewhat parallels that of the setoselliniform 
species Setosellina capriensis (Waters, 1926) and 
Setosella vulnerata (Busk, 1860) which are often found 
associated with C. portisi in samples from the SE shelf 
of Sicily (Rosso, 2008; Rosso et al., 2014).

Fig. 4 - Fossil specimens of Cleidochasmidra portisi n. comb. MG0922 Pizzaferri & Berning’s (2007). a-d) Colony fragments showing all 
diagnostic characters of the species, including intracolonial variability in shape and size of the orifice and avicularia, as well as in the number 
and size of pores owing to the different level of preservation of the frontal shield; a-c: scale bar = 500 μm; d: scale bar = 200 μm. e) Close-up 
of an ovicellate and a non-ovicellate zooid with frontal avicularia; scale bar = 100 μm.
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Fig. 5 - Recent specimens of Cleidochasmidra portisi n. comb. from CIMPA (Catalogue number PMC R.I.H. B-25a). a) View of the ancestrula 
and periancestrular zooids; scale bar = 500 μm. b) Two ovicellate zooids with associated frontal avicularia from subsequent zooids; scale 
bar = 200 μm. c) Zooid with a frontal avicularium not associated to any ooecium; scale bar = 200 μm. d) Group of ovicellate zooids lacking 
avicularia; scale bar = 200 μm. e) Partial view of a colony showing the typical winged peristome and teratologic ooecia; scale bar = 500 μm. 
f) Different types of teratologic ooecia on zooids from the left row, opposed to normal ooecia associated to zooids of the right row: scale bar 
= 200 μm. g) Close-up of stellate pores and tuberculate, well-preserved frontal shield surface; scale bar = 25 μm. h) Close-up of stellate pores 
in a slightly abraded portion of the colony. Note their more well delineated appearance and greater diameter compared to a better preserved 
frontal shield surface in g); scale bar = 25 μm.
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When C. portisi encrusts particularly small platy clasts, 
these can become completely enveloped by the adult 
colony or colonies develop hemispherical morphologies 
(Fig. 6a-b). Rosso et al. (2014) reported that colonies 
may not directly adhere to the surface of the colonised 
clast. It has been observed that zooidal basal surfaces 
are 300-500 mm above the clast surface, making these 
colonies resemble partly open folders (Rosso et al., 2014, 
fig. 6D-E) or zooids can completely overgrow the initial 
substratum and continue to grow with their basal walls 
unattached (Fig. 6a-b). Consequently, broken laminar 
colony pieces of apparently unattached zooids can be 
found in the sediments. Some of them show thickenings 
in relation to vertical surfaces, but usually exhibit large 
and deep furrows between the zooids that have convex 
basal walls and appear partly imbricate (Fig. 6c-d) thus 
pointing to the ability to grow without a continuous 
attachment to a substratum and/or beyond it. Some colony 
fragments reported by Pizzaferri & Berning (2007), 
which also occurred free of a substratum, showed a flat 
basal surface, and the authors suggested growth on an 
ephemeral substratum and/or uplift of the colony margin 

from the encrusted surface as possible explanations for 
the peculiar basal morphology of the zooids. As it can be 
shown here that the basal wall has a three-dimensional 
surface when growing free of a substratum, the colonies 
with flat basal walls figured by Pizzaferri & Berning 
(2007, fig. 3G) are very likely to have encrusted ephemeral 
substrata. Furthermore, Pizzaferri & Berning (2007) 
reported on self-overgrowth, which has not been seen in 
the material studied here. Interestingly, this behaviour, 
combined with the ability of colonies to expand beyond 
the encrusted grains, could represent an adaptation to 
continue growth when the substratum has been completely 
exploited. In this way, colonies may persist for some 
time even in the absence of further colonisable space. 
The idea of somewhat perennial colonies is supported by 
the common occurrence of regenerated zooids and non-
functional zooids with orifices occluded by mineralised 
closures (Fig. 3e). These features may also reflect the 
presence and pressure of predators (Berning, 2008), as 
shown by numerous predation attempts that are visible 
in the lectotype by means of damaged orifices, and by 
the presence of a secondary or even tertiary orifice rim 

Fig. 6 - Cleidochasmidra portisi n. comb. from the Gulf of Noto (Catalogue number PMC R.I.H. B-25b). a-b) Lateral and basal views of a 
present-day hemispherical colony showing the millimetre-sized encrusted clast and a marginal rim of free-growing zooids; scale bar = 500 μm. 
c) Basal side of a colony showing the partially imbricate and three-dimensional basal walls of the zooids with no evidence of attachment to a 
substratum; scale bar = 200 μm. d) Close-up of the lateral wall of a zooid, showing its relatively great vertical extension; scale bar = 100 μm.
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(produced by intramural buds) within the primary one 
(Fig. 3b, e-f).

C. portisi is geographically widespread in the present-
day Mediterranean Sea, from the Tyrrhenian Sea, the 
Sicily Channel and the western Ionian Sea (Poluzzi & 
Rosso, 1988; Rosso & Sanfilippo, 1992; Rosso, 1996a, b; 
Rosso et al., 2014) to the far eastern part of the basin, in 
the eastern Aegean Sea (Ünsal & d’Hondt, 1979).

Fossils of C. portisi have been recorded from the 
central and northern sectors of Italy: the late Zanclean 
to Gelasian of the western Emilia region (Pizzaferri & 
Berning, 2007), and from the area near Rome (Neviani, 
1895), now largely within the city, in sediments dating 
back to the “Late Pliocene”, corresponding to the latest 
Pliocene or earliest Pleistocene, following modern 
biostratigraphy.

The species is always rare in the present-day 
Mediterranean, being represented by a single specimen 
to extremely few living colonies per sample, and slightly 

more numerous dead colonies (usually fewer than 30, 
but up to 150 in a single sample from the Gulf of Noto, 
Tab. 1). This rarity is also true of the fossil occurrences 
because only two specimens are present in Neviani’s type 
series and several specimens are known from a number 
of sections in the Emilia region.

Based on the information available to date, C. portisi 
seems to have been restricted to the Mediterranean 
since its appearance in the Early Pliocene. Thus it may 
be considered as endemic to the Mediterranean area as 
suggested by Pizzaferri & Berning (2007) and Rosso et 
al. (2010).
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PC1 PC2 PC3 PC4

% V 35.94 18.25 14.89 12.47

Cum % V 35.94 54.19 69.08 81.55

Tab. 4 - Percentages of variance (% V) and Cumulative percentages 
of variance explained (Cum % V) by the first four principle 
components (PC).

 PC1 PC2 PC3 PC4

ZL 6.88 27.92 0.47 0.12

ZW 0.20 6.55 16.67 63.43

OL 25.04 7.66 3.16 0.12

OW 23.25 2.95 8.66 2.45

OvL 20.37 11.82 0.43 3.43

OvW 19.84 18.45 6.89 0.39

AL 0.03 24.06 12.90 26.70

AW 4.39 0.59 50.84 3.36

Tab. 5 - Contribution (in %) of each size parameter (for abbreviations 
see the caption of Tab. 2) to the variance explained in each of the 
first four principle components (PC).

Recent Fossil p-value

ZL 415 399 0.037

ZW 345 352 0.305*

OL 145 135 1.73-07*

OW 134 123 6.30E-08*

OvL 216 172 5.74E-06*

OvW 251 203 3.28E-04*

AL 151 153 0.709

AW 95 86 0.004*

Tab. 3 - Results of the two-sided t test comparing Recent and 
fossil populations of C. portisi. Recent = untransformed mean 
values in Recent colonies; Fossil = untransformed mean values in 
Fossil specimens; 95% CI= 95% Statistically significant p-values 
(significance level 0.05) are marked with an asterisk. For the 
abbreviations of size parameters see the caption of Tab. 2.
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