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Rlﬂssﬂﬂfo. Vengono descrlt‘:e due nuove SPCCIE Bd una SOttOSPC‘
cie di briozoi: Tervia barriert (Cyclostomatida), Heliodoma angusta
(Cheilostomatida) e Crisia tenella Calvet longinodata (Cyclostomati-
da). Tutte provengono da sedimenti essenzialmente marnosi affioranu
nell'area dello Stretto di Messina (Italia meridionale) e depostisi in
palecambienti degli orizzonti sommitali del Piano Batiale. Si tratta di
taxa endemici dell’area mediterranea, estinti, probabilmente stenoter-
mi che potrebbero rivestire un interesse paleoclimatico e stratigrafico.

Abstract. Two new species: Tervia barrier: (Cyclostomatida)
and Heliodoma angusta (Cheilostomatida) together with the subspe-
cies Crisia tenella Calvet longinodata (Cyclostomatida) are described
from Pleistocene deep-sea sediments cropping out in Southern Iraly.
They are Mediterranean palaecendemics, closely related to Recent
deep-water Atlantic species.

Introduction.

This study is part of a program to define the com-
position and structure of benthic palaeocommunities
from Pleistocene deep-sea sediments (southern Italy).
This area, and above all the Messina Strait, is particular-
ly suitable for the study of deep-sea palacocommunities,
as strong Neogene tectonic activity caused a remarkable
uplift of deep-sea Plio-Pleistocene sediments (Barrier et
al., 1986; Barrier, 1987).

The sediments are very fossiliferous. Fossil assem-
blages are abundant and diverse with bryozoans, mol-
luscs, scleractinians, isidids, serpulids, brachiopods, cri-
noids and barnacles. All these systematic groups show a
clear Atlantic affinity as attested by numerous Atlantic
Guests and Northern or Boreal Guests (Gaetani & Sac-
cia, 1984, Zibrowius, 1987, Roux et al., 1988, Barrier et
al., 1989, Di Geronimo & La Perna, 1996, 1997a, b;
Rosso & Di Geronimo, 1998). The former are Atlantic
deep-sea species which spread in the Mediterranean fol-
lowing the general climatic cooling since the Middle

Pliocene. The latter are North Atlantic shelf species
whose latitudinal range shifted southwards during cold
Pleistocene phases, thus comprising the Mediterranean.

These Atlantic-like palaeocommunities are charac-
terised also by the presence of some species closely rela-
ted to Recent Atlantic taxa from which they differ by
slight morphologic characters (Di Geronimo et al,,
1996; Di Geronimo & La Perna 1996; 1997b). These
species may be Mediterranean Pleistocene palacoende-
mics. In this paper, new bryozoan species with paleoen-
demic characteristics are described.

Materials.

The material studied originates mainly (Fig. 1)
from three Pleistocene fossil localities, two (Lazzaro: 20
samples; and Archi: 12 samples) located in southern-
most Calabria, and one (Furnari: a single sample) in NE
Sicily, along the Tyrrhenian side of the Peloritani
Mounts. Fossil bryozoans came from sediment bulk-
samples ranging in volume from 2 to 10 dm’. Additional
material (30 samples belonging to EOCUMM94-95 cam-
paigns) comes from Upper Pleistocene (? Wiirmian)
submerged sediments (300-1,500 m depth) from the SE
Tyrrhenian Sea (Gioia and Cefali basins adjacent to the
Eolian Islands) and from the northern part of the
Tyrrhenian Sea (2 samples from the BS/77 and BS/78
campaigns, 500-1500m depth), off Corsica and Sardinia.
Samples were collected mainly with a box-corer; a few
ones were dredged.

Sediments were disaggregated in water and gently
washed using a 63 m mesh to obtain even very small
bryozoan specimens and fragments. Dried fractions
>250 um were routinely sorted, whereas finer materials
were usually checked to look for rare and/or the smal-
lest species.
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Fig. 1 - Location of studied samples.

Triangles: submerged, Late
Pleistocene thanatocoenoses;
circles: Plio-Pleistocene out-
crops.

indicating a sudden uplift to in-
fra-circalittoral depths. Epiba-
thyal sediments, mainly marls,
were deposited during a cold or
cold-temperate phase of the Ear-
ly Pleistocene (Violanti, 1988)
or, partly, during the Middle
Pleistocene (Aifa et al.,, 1987).
Marls embedded
blocks colonised by deep-sea,
hard-bottom species were depo-
sited in a nearby fault palaeoe-
scarpment, ca. 600 m deep. Fos-
sil assemblages are rich and di-
verse, consisting mainly of scle-
ractinians, gorgonians, molluscs,

containing

The material described is deposited in the Paleon-
tological Museum of the Istituto Policattedra di Oceano-
logia e Paleoecologia, Catania University (IPOP Mu-
seum, in the following).

Geological and palaeoecological setting.

The Messina Strait area (between Sicily and Cala-
bria) offers exceptional opportunities for the study of
Pleistocene deep-sea communities. The Plio-Quaternary
sedimentation in this area has been strongly affected by
tectonics which split the substrate into several "tectonic-
sedimentary entities", each evolving independently from
the neighbouring sectors (Barrier, 1987). Vertical displa-
cements, occasionally exceeding 1,000 m, allowed the
deposition of deep-sea sediments and their subsequent
up-lift to 200-400 m above the present sea level (Barrier
et al., 1986; Barrier & Montenat, 1987). Bathyal palaeo-
environments are often recorded perfectly by fossils and
contain in situ palacocommunities belonging to both
hard and soft bottoms which have been referred to the
Deep-Sea Corals (CAP) and the Bathyal Mud (VP) pa-
lacobiocoenoses sensu Pérées & Picard (1964) and Di Ge-
ronimo (1987).

The Lazzaro section belongs to the Motta S. Gio-
vanni tectonic-sedimentary entity, bordered landwards
by a NW-SE fault system (Barrier et al.,, 1986). The sec-
tion comprises basal Tortonian sandstones overlain by
five sedimentary units, outlined by submarine trunca-
tions. Except for the topmost unit, the sequence was de-
posited in circalittoral to epibathyal palaecoenvironments

serpulids and bryozoans. They
comprise mud-dwelling taxa and
species living on hard substrata (boulders) and/or coarse
biogenic bottoms around the boulders (Di Geronimo et
al., 1996). Bryozoans consist mainly of slender erect spe-
cies. Setoselliniform species, particularly adapted to co-
lonise sand grains are common, whereas encrusting spe-
cies, represented mainly by runners, are scarce. Domi-
nant species are lessaradoma boreale (Busk), Gemellipora
eburnea Smitt, Reteporella sparteli (Calvet), Caberea liga-
ta Jullien, Euginoma vermiformis Jullien, Setosellina rou-
let Calvet, Hornera lichenoides (Linnaeus), Anguisia ver-
rucosa Jullien and a new species belonging to the genus
Tervia (described below).

The section of Archi belongs to the Reggio tecto-
nic-sedimentary entity, controlled by a N40°-50° fault
system (Barrier, 1986). Sediments comprise transgressive,
shallow-water deposits evolving into bathyal marls over-
lain by deltaic sands and gravels. Bathyal beds contain
boulders encrusted by deep-sea scleractinians and serpu-
lids. Marl deposition occurred in a cold phase of the
upper part of the Early Pleistocene-Middle Pleistocene
as demonstrated by foraminifers and nannofaunas (Di
Geronimo et al., 1997). Fossil assemblages indicate a
strong Atlantic affinity and a bathyal palaecenviron-
ment 500-1,000 m deep. Benthic faunas consist mainly
of molluscs. Bryozoans are usually rare but common
and well diversified in the coarsest (silty or sandy) sam-
ples. Slender erect, both rigid and flexible, often rhi-
zoid-bearing species and setoselliniform taxa prevail. En-
crusting species are rare. lessaradoma boreale (Busk), Tér-
via irregularis Meneghini, Hornera frondiculata Lamou-
roux, Anguisia verrucosa Jullien, Setosellina roulei Jullien
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and Setosella vulnerata (Busk), together with a new spe-
cies belonging to Heliodoma (described below) are the
most common components of these assemblages.

The Furnari outcrop is located in the "Furnari
block" recognised by Kezirian (1992). This fault-control-
led entity is formed by a Miocene substrate overlain by
shelf calcarenites and silts. A small N-S directed graben
is located along the northern edge of the block. Deep-
sea faunas encrust fault escarpments and the basin is fil-
led by grey bathyal marls deposited during the Early
Pleistocene as indicated by foraminifers. Benthic assem-
blages originate from a deep-sea muddy bottom commu-
nity living near a fault paleoescarpment as demonstrated
by the presence of sessile species needing a hard bottom
or, at least, coarse biogenic substrates interspersed in the
bathyal muds. Fossils consist mainly of molluscs with
deep-sea mud-dwelling species and subordinate sessile bi-
valves (see Di Geronimo & La Perna, 1997b). Bryozoans
are common but poorly diversified. They consist main-
ly of cemented, erect-rigid morphotypes with subordina-
te rhizoid-bearing erect-rigid and flexible specimens. A
single setoselliniform species (described below) is pre-
sent. Tervia irregularis (Meneghini), Tessaradoma boreale
(Busk), Hornera lichenoides (Linnaeus) and Anguisia ver-
rucosa Jullien are the dominant species.

The EOCUMM samples, studied incompletely by
Di Geronimo et al. (1995) originate from bathyal (ca.
300-1,500 m deep), muddy to silty-muddy bottoms rich
in planktonic gastropod and foraminiferan tests. Benthic
assemblages are dominated by deep-sea molluscs, mainly
nuculoids and small mud-dwelling species. Bryozoans
are rare and quite absent from several samples. They
comprise a few, mainly erect species among which An-
guisia verrucosa Jullien and Reteporella sparteli (Calver)
prevail.

The BS samples come from bathyal (ca. 500-1700
m) muddy bottoms, including blocks originating from
rocky scarps above. Benthic assemblages consist mainly
of molluscs (deep-sea nuculoids, pectinids and arcids);
isidid gorgonians and brachiopods are locally abundant.
Bryozoans are subordinate but usually diverse. Erect-ri-
gid specimens prevail, mainly belonging to Zessaradoma
boreale (Busk), Palmicellaria cf. elegans Alder and Jaculi-
na cf. tessellata Hayward.

Systematic accounts

Class Stenolaemata Borg, 1926
Order Cyclostomatida Busk, 1852
Family Crisiidae Johnston, 1838

Genus Crisia Lamoroux, 1812

Crisia tenella Calvet, 1906 longinodata ssp. nov.
(PL. 1, fig. 6-10)

1995 #Crisia tenella, Moissette & Spjeldnaes, pl. 1, fig. 5-6.
1998 Crisia sp.1, Rosso & Di Geronimo, tab. 1, fig. 4, 1-2,
1997 Crisia sp.1, Di Geronimo et al., tab. 3.

Material. Lazzaro marls: over 100 internodes or fragments from
3 sampies, collected in the basal, Lower Pleistocene part of the marls;
Archi section: a single internode from the topmost sample (Middle Ples-
stocene); EOCUMM campaigns: few specimens from three samples ran-
ging from 485 to 750 m depth (?Late Pleistocene); BS 78 campaign: few
specimens from 1,293-1,707 m depth (Late Pleistocene).

Etymology. longinodata from longus = long and nodatus =
with nodes, i.e. characterised by long internodes.

Types. Holotype: a fertile internode (Pl. 1, Figs. 8-10) from
the basal part of the Lazzaro marls (boulder 1993). Paratypes: 32 steri-
le internodes and a single fertile one from the same sample. IPOP
Museum, IPOP. B2. 26.1.1995.

Diagnosis. Slender, long internodes comprising up to ten au-
tozooids, characterized by a very acute basal angle.

Description. Very slender, poorly calcified, biserial
internodes (Pl. 1, Figs. 6, 7). Basal width of internodes
small; basal angle (o) very acute (10-13°); 2™ zooid long
(L2 = 600-845um; N=10). Each internode shows 0-2
basis rami. Gonozooid sub-erect (Pl. 1, Figs. 8-10) consi-
sting of an apex-down cone with a convex base, rising
frontally and obliquely at an angle of about 50° to the
internode (Lgon = 390um, lgon = 260um; N=2). Ooe-
ciostome (PL. 1, Figs. 8-10) sub-terminal and dorsal; it is
a short flared tube antero-distally compressed and facing
upward.

Remarks. These fossil fragments agree rather well
with C. tenella as described by Harmelin (1990) but dif-
fer in some morphometric characteristics such as the
smaller gonozooid dimensions and the general shorte-
ning of L2. Moreover, internodes are longer and often
comprise 8-9 zooids vs. 3, (range 1-7: Harmelin, 1990).
These features are constant in the fossil specimens stu-
died. Therefore, the designation of a subspecific taxon is
proposed for these specimens.

Distribution. The subspecies C. tenella longinodata
is presently known only as a fossil from the Mediterra-
nean area where it lived in both western and eastern
basins. C. tenella longinodata was found in sediments
cropping out in the Messina Strait zone (Southern Italy)
and in submerged sediments of the SE Tyrrhenian Sea.
Few additional specimens come from the northern
Tyrrhenian sea, off Sardinia. The specimens from the
Plio-Pleistocene deep-water sediments of Rhodes, recor-
ded as C. tenella by Moissette & Spjeldnaes (1995) seem
to belong to this new taxon. The stratigraphic distribu-
tion ranges from the upper part of the Late Pliocene-
lower part of the Early Pleistocene (Moissette &
Spjeldnaes, 1995) to Late Pleistocene (submerged
Wiirmian sediments from Tyrrhenian Sea). This is a
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deep-sea species as it was recorded from sediments depo-
sited in depths ranging from ca. 400 to 1,700 m. Ba-
thymetric and geographic distributions partially overlap
those of the nominal species, known from bathyal bot-
toms in the NE Atlantic (Calvet, 1906a; Harmelin &
d’Hondt, 1982; 1992; Harmelin, 1990), from epi-bathyal
bottoms of the Alboran Sea (Harmelin & d’Hondt,
1992) and from deep-circalittoral bottoms off Marseille
(Harmelin, 1978).

Family Terviidae Canu and Bassler, 1920
Genus 7érvia Jullien, 1882

Tervia barrieri sp. nov.
(PL. 1, fig. 1-5)

1998 Tervia sp.1, Rosso & Di Geronimo, tab. 1, fig. 4, 4.
1997 Tervia sp.1, Di Geronimo et al., tab. 3.

Material. Lazzaro marls: over 400 fragments from 8 samples
from the basal part of the marls (Lower Pleistocene). Archi section:
over 40 specimens from 4 samples of the middle part of the section
(Middle Pleistocene) where fragments are more abundant in coarser
(silty-sandy) sediments. EOCUMM campaigns: a few fragments from 3
samples from 300-360 m depth (Late Pleistocene); BS 77 campaign:
over 100 specimens from 718-742 m depth (Late Pleistocene).

Etymology. Name in honour of the French geologist Pascal
Barrier who actively studied the Plio-Pleistocene palacoenvironmental
evolution of the Messina Strait.

Types. Holotype: from the Pleistocene of Lazzaro (Lazziro
Cava Antica: PL 1, Figs. 2, 5). Paratypes: ca. 200 sterile and fertile
branches from the same sample. IPOP Museum, IPOP. B3. 26.1.1995.

Diagnosis. Very slender branches with 1-3 zooids per transver-
se series, Small, sac-shaped gonozooid with flared coeciostome.

Description: Colony vinculariform, dichotomous,
with slender, sometimes curved branches (Pl. 1, fig. 1),
round in cross section. Zooids arranged in alternating
transverse series with peristomes facing frontally and la-
terally; each series with 2 tubes (range 1-3); the outer-
most the longest (PL. 1, fig. 1). Sometimes tubes isolated
in the middle line between the series. Inner spines ab-
sent (Pl. 1, fig. 4). Gonozooid (Pl. 1, fig. 2-3, 5) dorsally

placed, sac-shaped, short (length once or twice the
width), suddenly swollen in its proximal part and rea-
ching its maximum in the mid-distal region. Gonozooi-
dal wall with transversally growing grooves and densely
spaced, round pseudopores. Ooeciostome (PL. 1, fig. 2,
5) terminal, placed against the dorsal wall of the branch;
it consists of a very short, transversally elongated, sli-
ghtly flared tube facing distally.

Remarks. A single Térvia species is known presen-
tly from the Mediterranean, 7' irregularis (Meneghini).
It lives in lower circalittoral to bathyal environments
(Harmelin, 1976; Harmelin & d’Hondt, 1982) and has a
long (Eocene to Recent) and wide (Western Europe from
Holland to Spain and Italy) distribution. T barrieri dif-
fers from specimens of T  irregularis showing a feeble
calcification. It presents a more slender appearance due
to the few number of zooids per series, a smaller and a
shorter gonozooid and a flared ooeciostoma. Inner spi-
nes, regarded by Harmelin (1976; 1977) as diagnostic for
T irregularis, are lacking. Another similar species 77 su-
perba, was described by Jullien (1882) on a few sterile
specimens from bathyal bottoms (896 m) in the Biscay
Gulf (NE Atlantic). Harmelin (1977), although with re-
servations, referred some specimens from the Conce-
pcion Banc, Canary Island (200 m) to this species, pre-
viously considered by Harmelin (1976) as a deep mor-
photype of T irregularis. He separated T. superba taking
into account the absence of inner spines and the charac-
ters of the gonozooid described as "une vésicule renflée,
assez courte, dont la partie proximale tubulaire est visi-
ble et comparable a celle d’un autozoide. I’ooeciostome
est un tube court terminal qui s'ouvre en direction di-
stale au niveau de la zone de croissance de la branche".
Thus, the Pleistocene specimens show affinities to 7. su-
perba: zoarial morphology, a few tubes per series, and
absence of inner spines. Nevertheless, they differ from
I superba as the gonozooid is longer and pear shaped
and overall, has a different ooeciostome consisting of a
compressed and flared tube, attached to the dorsal side
of the branch. Such features are constant in the fossil
specimens and allow an easy recognition of the species.

PLATE 1

Scale bars: 100mm for Figs. 4-5 and 8-11; 500mm for Figs. 1-3, 67 and 12.
Tervia barrieri sp. nov., Lazziro, Early-Middle Pleistocene. 1) Sterile, slender branch: Liv. 1 (1993); 2, 5) holotype (Lazziro, ancient

Fig. 155 -

quarry): 2) complete view of a fertile branch with a dorsally placed gonozooid; 5) detail of the swollen gonozooid and the oceciosto-
me, a short, slightly flared, proximal-distally compressed tube, medially located ar its distal end; 3) fertile branch with a very shorr,
distally inflated gonozooid: Liv. 1 (1993); 4) longitudinal section of two peristomes to show the absence of inner spines: Liv. 1 (1993).
Fig. 6-10 - Crisia tenella Calvet longinodata ssp. nov., Lazziro: boulder 1993, Early-Middle Pleistocene. 8-10) holotype; 8) part of a fertile
internode with a suddenly inflated gonozooid and its flared ooeciostome compressed in a proximal-distal fashion; 9 and 10) lateral

close-ups of the gonazooid to show its semi-erect position and the distally located coeciostome; 6 and 7) paratypes: slender. curved

sterile internodes.

Fig. 11-12 -Heliodoma angusta sp. nov., Furnari, Early Pleistocene. Holotype. 11) detail of two zooid-avicularium couples with an ovicell (ar-
rowed). Note the very narrow, beaded, cryprocyst, the entire, smooth mural rim and the very reduced frontal pore of the ovicell; 12)
a complete mature colony with twenty-one zooids: note the ancestrula and the peculiar periancestrular budding pattern giving rise to

two clockwise spirals of zooids and the ovicell (arrow).
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Distribution. The species is presently known only
as a fossil from the central Mediterranean area. It was
found in Lower-to-Middle Pleistocene sediments crop-
ping out in the Messina Strait (Rosso & Di Geronimo,
1998; Di Geronimo et al., 1997) and in submerged
Wiirmian thanatocoenoses of the Tyrrhenian Sea. This
species seems to be limited to bathyal bottoms from ca.
300 m (SE Tyrrhenian Sea) to ca. 1,000 m (inferred
depth of deposition of the Archi fossiliferous layers).

Class Gymnolaemata Allman, 1856
Order Cheilostomatida Busk, 1852
Family Setosellinidae Hayward and Cook, 1979
Genus Heliodoma Calvet, 1906

Heliodoma angusta sp. nov.
(P1. 1, fig. 11-12)

1998 Heliodoma sp.1, Rosso & Di Geronimo, tab. 1, fig. 5, 1.
1998 Heliodoma sp.1, Di Geronimo et al., tab. 3. pl. 3, fig. 2.

Material. Furnari marls: 6 colonies (Early Pleistocene); Lazza-
ro marls: over 20 colonies from coarse biogenic sands around the boul-
ders (Early Pleistocene); Archi section: over 70 colonies from 9 sam-
ples from the base to the top of the section (Early-to-Middle Pleistoce-
ne).

Etymology. From its very narrow (angustus) cryptocyst.

Types. Holotype: a complete fertile colony (P 1, fig, 11-12)
from Furnari marls (Early Pleistocene). Paratypes: 1 entire and 4 in-
complete colonies encrusting sandy lithic and biogenic (bivalve frag-
ments and forams) grains from the same sample. IPOP Museum:
IPOP. B 4. 26.1,1995.

Diagnosis. Heliodoma well characterised by an evenly narrow
cryprocyst.

Description. Roughly elliptical colonies, 1-2 mm
in diameter (PL. 1, fig. 12). Zooids with well developed
gymnocyst and a narrow (ca. 15 pum), depressed cryp-
tocyst bordering lateral and proximal sides of the ope-
sium (Pl. 1, fig. 11). Mural rim smooth. Ancestrula bud-
ding a distal avicularium (sensu Hayward & Cook, 1979)
and a mid-lateral narrow and a distal-lateral, normal pri-
mary zooids (Pl 1, fig. 12). Each of them gives rise to a
separate, not dichotomous, clockwise, spiral of zooids.
New zooids are laterally budded each with a distal-late-
ral avicularium so that the two zooidal spirals are sepa-
rated by an avicularial spiral. Periancestrular zooids
show complete, beaded closures, with a median longitu-
dinal umbo, which covers the entire opesium except for
the opercular zone. Ovicell large, terminal, not promi-
nent, with a small, subcentral foramen, sometimes very
reduced (PL. 1, fig. 11-12: arrowed), presumably closed
by a large operculum. The zooidal size increases rapidly
from the approximately rounded ancestrula (La: 170-
185um; la: 160-175um) and the first zgoid of each spiral

Fig. 2 - Heliodoma angusta sp. nov. Schetch showing the peculiar
colony budding pattern giving rise to the two clockwise
spirals of zooid-avicularial couples.

(Lz1: 234um; lz1: 177um and Lz1: 234um; lz1: 195um)
in the holotype, to the fifth-sixth zooid. Size of zooids
budded afterwards become constant (Lz: 380-410um;
12:240-270um).

Remarks. Heliodoma angusta is very similar to the
Recent deep-sea Atlantic species H. implicata Calvet,
1906b, for colony organization and periancestrular bud-
ding pattern (Fig. 2), typical of the genus (see Hayward
& Cook, 1979). Neverthless, the latter differs from .
angusta for its wider, laterally extended cryptocyst (see
Prenant & Bobin, 1966; Hayward & Cook, 1979) giving
the opesium an elongated key-hole shape. Ancestrula
and zooids from the repetition zone are constantly lon-
ger in H. implicata (ancestrula: 200-220 um vs. 170-185
um; zooids: 400-445 pm vs. 380-410um) (see Hayward
& Cook, 1979). Moreover, measures stabilise earlier in
astogeny, from about the 4™ zooid instead of the 6" as
in H. angusta.

Distribution. H. angusta seems to be restricted to
the Mediterranean Early-to-Middle Pleistocene where it
has been recorded exclusively from deep-sea sediments
deposited in 500-1,000 m depths.

Conclusions.

The three newly described taxa are known exclu-
sively from the Early-to-Late Pleistocene of the Western
Mediterranean area, except for Crisia tenella longinodata
which was recorded also from the Late Pliocene of the
Eastern Mediterranean Sea. Furthermore, all have deep-
sea counterparts in the present day Atlantic Ocean,
whereas only one (C. tenella longinodata) has a probable
deep-circalittoral to bathyal Mediterranean relative: the
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nominal species. Furthermore, the new taxa belong to
palaecocommunities showing strong Atlantic affinities in-
dicating the psycrosphaeric conditions of the Mediterra-
nean during the Pleistocene. C. tenella longinodata, T
barrieri and H. angusta could therefore represent cold
stenothermic extinct taxa endemic to the Mediterranean
area, and are potential indicators of palaeoclimatic and
stratigraphic conditions (see Rosso & Di Geronimo,
1998).

A (,'kf! O%‘[{,’dgt’?’?f enis,

Thanks are due to Dr J.-G. Harmelin (Station Marine
d’Endoume, Marseille) who made available deep-sea Recent
specimens and for helpful suggestions; Prof. Di Geronimo (Ist.
Policattedra di Oceanologia e Paleoecologia, Carania) for useful
discussions; Sig. O. Torrisi (CNR, Catania) and G. Dafnis (Stazione
Zoologica A. Dhorn, Napoli) for SEM assistance.

Paper financially supported by M.URS.T. granmts (Rosso
60%).

REFERENCES

Aifa T, Barrier P., Feinberg H., Pozzi J.-P. (1987) - Paléoma-
gnétisme des terrains sédimentaires plio-quaternaires du
Détroit de Messine. Doc. et Trav. [.G.A.L. Panis, v. 11,
pp- 83-90, Paris.

Barrier P. (1986) - Evolution paléobiogeographique du détromt
de Messine au Pliocene et au Pléistocene. Giorn. Geol.,
s. 3, v. 48, n. 1-2, pp. 7-24, Bologna.

Barrier P. (1987) - Stratigraphie des dépéts pliocénes et quater-
naires du Détroit de Messine. Doc. et Trav. LG.A.L. Pa-
ris, v. 11, pp. 59-81, Paris.

Barrier P, Di Geronimo L, Lanzafame G. (1986) - L’evoluzio-
ne recente dell’Aspromonte meridionale (Calabria). Rin
It. Paleont. Strat., v. 81, pp. 537-556, Milano.

Barrier P., Di Geronimo L, La Perna R., Rosso A., Sanfilippo
R., Zibrowius H. (1996) - Taphonomy of deep-sea hard
and soft bottom communities: the Pleistocene of Laz-
ziaro (Southern Italy). in Meléndez G., Blasco M.E &
Pérez I. II Reunién de tafonomia y fosilizacién: pp. 39-
45, Zaragoza.

Barrier P, Di Geronimo I, Montenat C., Roux M., Zi-
browius H. (1989) - Présence de faunes bathyales atlan-
tiques dans le Pliocene et le Pleistocene de Mediterranée
(Détroit de Messine, Italie). Bull. Soc. Géol. France, v. 8,
5, n. 4, pp. 787-796, Lyon.

Calvet L. (1906a) - Bryozoaires. Expeédition Scientiphiques du
"Travailleur" et du "Talisman" pendant les années 1880,
1881, 1882, 1883 (Paris, Masson), pp. 355-495, Paris.

Calvet L., (1906b) - Note préliminaire sur les bryozoaires re-
cueillis par les expedition du "Travailleur” (1881-1882)
et du "Talisman" (1883). Bull. Mus. natn. Hist. nat., Pa-
ris, v. 3, pp. 154-166, Paris.

Di Geronimo L (1987) - Bionomie des peuplements benthi-
ques des substrats meubles et rocheux plio-quaternaires
du Détroit de Messine. Doc. et Trav. [.G.A.L. Paris, v.
11, pp.153-169, Paris.

Di Geronimo L, d'Atri A., La Perna R., Rosso A., Sanfilippo
R., Violanti D. (1997) - The Pleistocene bathyal section
of Archi (Southern Italy). Boll. Soc. Paleont. It., v. 36, n.
1, pp. 189, Modena.

Di Geronimo L., La Perna R. (1996) - Bathyspinula excisa (Phi-
lippi, 1884) (Bivalvia, Protobranchia): a witness of the
Plio-Quaternary History of the deep Mediterranean
Benthos. Riv. It. Paleont. Strat., v. 102, pp. 105-118, Mi-
lano.

Di Geronimo 1., La Perna R. (1997a) - Homalopoma emulum
(Seguenza, 1876) (Gastropoda, Turbinidae) a bathyal
cold stenothermic gastropod in the Mediterranean Plei-
stocene. Géobios, v. 30, n. 3, pp. 215-223, Lyon.

Di Geronimo I., La Perna R. (1997b) - Pleistocene bathyal
molluscan assemblages from southern Italy. Riv It Pa-
leont. Strat., 103, pp. 389-426, Milano.

Di Geronimo I, La Perna R., Rosso A. (1996) - Plio-Quater-
nary evolution of the bathyal Mediterranean benthos.
An outline. in: Proceedings of the International Collo-
quium “La Méditerranée: variabilité climatiques, envi-
ronment et biodiversité”, pp. 286-291, Montpellier.

Di Geronimo 1., La Perna R., Rosso A., Sanfilippo R. (1995)
- Primi dati sulle tanatocenosi bentoniche dei bacini di
Cefali e Giota (Tirreno Sud Orientale). In Faranda E
M. (ed.). Caratterizzazione ambientale marina del siste-
ma Eolie e dei Bacini limitrofi di Gioia e Cefalu (EO-
CUMMBY94), Data Report, pp. 289-302, Messina.

Gaetani M., Sacca’ D. (1984) - Brachiopodi batiali nel Plioce-
ne e Pleistocene di Sicilia e Calabria, Riv. ftal. Paleont.
Strat., v. 90, pp. 407-458, Milano.

Harmelin J.-G. (1976) - Le sous-ordre des Tubuliporina (Bryo-
zoaires Cyclostomes) en Méditerranée. Ecologie et systé-
matique. Mém. Inst. Océanogr., Monaco, v. 10, pp. 1-
326, Monaco.

Harmelin J.-G. (1977) - Bryozoaires du Banc de la Concep-
tion (Nord des Canaries). Campagne Cineca I du "Jean
Charcot". Bull. Mus. natn. Hist. nat., Paris, sér. 492,
Zool., v. 341, pp. 1057-1075, Paris.

Harmelin J.-G. (1978) - Bryozoaires des iles d'Hyeres: II - In-
ventaire des fonds deétritiques. Trav. Scient. Pave Natn.
Port-Cros., v. 2, pp. 127-147, Port-Cros.

Harmelin J.-G. (1990) - Deep-water crisiids (Bryozoa: Cyclo-
stomata) from the northeast Atlantic Ocean. Journ. Nat.
Hist., v. 24, pp. 1597-1616, London.

Harmelin J.-G., d’'Hondr J.-L. (1982a) - Bryozoaires Cyclosto-
mes bathyaux des campagnes océanographiques de
1"Atlantis 11", du "Chain" et du "Knorr" (1967-1972).
Bull, Mus. natn. Hist. nat., Paris, séc. A (1-2), v. 4, n. 4,
pp. 3-23, Paris,

Harmelin J.-G., d'Hondt J.-L. (1992) - Bryozoaires des para-
ges de Gibraltar (campagne océanographique BALGIM,
1984) 1 - Cténostomes et cyclostomes. Bull. Mus. natn.



430 A. Rosso

Hist. nat., Paris, sér. 4, v. 14 (sect. A), n. 3-4, pp. 605-
621, Parts.

Hayward P.J., Cook P. (1979) - The South African Museum’s
Meiring Naude Cruises, Part 9, Bryozoa. Ann. S. Afri-
can Mus., v. 79, n. 4, pp. 43-130, Cape Town.

Jullien J. (1882) - Dragages du "Travailleur". Bryozoaires.
Especes draguées dans 1'Océan Atlantique en 1881.
Espéces nouvelles ou incomplétement décrites. Brll. Soc.
Zool. France, v. 7, pp. 497-529, Paris.

Kezirian F (1992) - Evolution tectono-sédimentaire post-nap-
pes des Monts Péloritains (Sicile Nord-Orientale, Italie).
Meém. I.G.A.L., 49, 260 p., Unpublished Thesis, Paris.

Moissette I, Spjeldnaes N. (1995) - Plio-Pleistocene deep-wa-
ter bryozoans from Rhodes, Greece. Palacontology, v. 8
n. 4, pp. 771-799, London.

Montenat C., Barrier P. (1987) - Approche quantitative des
mouvements verticaux quaternaires dans le Detroit de
Messine. Doc. et Trav. .G.A.L. Paris, v. 11, pp. 185-190,

Paris.

Péres JM., Picard J. (1964) - Nouveau manuel de bionomie
benthique de la Mer Méditerranée. Rec. Trav. Stat. Mar.
Endonme, v. 31, pp. 1-137, Marseille.

Rosso A., Di Geronimo I (1998) - Deep-sea Pleistocene Bryo-
zoa of Southern Traly. Géobios, v. 30, n. 3, pp- 303-
317, Lyon.

Roux M., Barrier P, Di Geronimo L, Montenat C. (1988) -
Découverte de Crinoides pédonculés bathyaux d’origine
atlantique dans le Pliocene supérieur et le Pléistocéne
moyen méditerranéen: conséquences biogéographiques.
C. R. Acad. Sci. Paris, v. 307 (I1I), pp. 259-264, Paris.

Violanti D. (1988) - Benthic Foraminifera from Lazziro sec-
tion (Southern Italy): an attempt of quantitative paleo-
environmental analysis. Rew. Paleobiol. Vol. Spéc. 2, pp.
909-919, Geneve.

Zibrowus H. (1987) - Scléractiniaires et Polychétes Serpulidae
des faunes bathyales actuelle et plio-pléistocene de
Méditerranée. Doc. et Trav. L.G.A.L. Paris, v. 11, pp.
255-257, Paris.



