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First report on the palaeopsychrospheric ostracod genus 
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ABSTRACT

The first occurrence of the ostracod genus Nemoceratina (subgenus Pariceratina)
Gründel and Kozur, 1972 (Podocopida, Bythocytheridae) in the Quaternary of the Med-
iterranean area is reported and the paleoenvironmental significance of this palaeopsy-
chrospheric genus is discussed in the context of the geological history of the
Tethydean area. A new species Nemoceratina (Pariceratina) barrieri n. sp., is descri-
bed. The specimens have been discovered in “Cala S. Antonino” along the western
slope of the Cape Milazzo Peninsula (Northeastern Sicily) in Gelasian sandy-silty sedi-
ments cropping out unconformably on a conglomerate attributed to the Tortonian
(Upper Miocene) and formed as a result of the erosion of the underlying metamorphic
rocks belonging to the “Calabride Complex”. The genus Nemoceratina seems to be
widespread in the Middle Triassic sediments of Central Europe where it is considered a
palaeopsychrospheric ostracod, i.e. a marker of palaeoclimatic and palaeoecological
conditions characteristic of deeper and cold Triassic ocean waters. Monoceratina
becomes scarcer in the Cenozoic, but maintains its psychrospheric characteristics.
The genus is very rare in the Quaternary, and its discovery in the Pleistocene deep
water sediments suggests that it has maintained its ecological requirements through
time. The species Nemoceratina (Pariceratina) barrieri n. sp., is considered a residual
element of the deep water Tethyan ostracod fauna.
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INTRODUCTION

The ostracods belonging to the genus Nemoc-
eratina (subgenus Pariceratina) Gründel and
Kozur, 1972 are extremely rare and poorly known,
especially in the post-Mesozoic. Few reports exist
for the Cenozoic (Whatley and Boomer, 1995),
while in the Recent reports are very rare (Boomer
and Whatley, 1995). 

The type species of the genus Nemoceratina
Gründel and Kozur, 1972, Triceratina triassica
Kozur, 1970, is reported for the first time in the Mid-
dle Triassic of Hungary, while the type species of
the subgenus Pariceratina Gründel and
Kozur,1972, Cytheropteron cuspidatum var. tricus-
pidata (Jones and Hinde, 1890), is reported from
the Cretaceous of England. The genus Nemocera-
tina appears for the first time in the Middle Triassic
(Kozur, 1970) while according to Schornikov (1988,
1990) Pariceratina appears in the Cretaceous.

In the Mesozoic, species belonging to this
genus or subgenus are: Pariceratina liebaui Dingle,
1984 reported from the Albian of the Falkland Pla-
teau; Pariceratina trispinosa (Neale, 1975) from the
Santonian of Western Australia (Neale, 1975;
Guzel, 2012); Pariceratina hirsuta Dingle, 1981
from the Maastrichtian of South Africa and Western
Australia; Nemoceratina tewarii Jain, 1975 from the
Cretaceous of Rajasthan (India) (Andreu et al.,
2008); Pariceratina ubiquita Boomer, 1994 from the
Cretaceous of Central Pacific (Boomer, 1999);
Pariceratina tricuspidata (Jones and Hinde, 1890)
from the Campanian of North Atlantic basin (Neale,
1977), and specimens in open nomenclature
belonging to the genus Pariceratina are reported
from Mesozoic submarine cores in South Atlantic
Ocean across the Rio Grande Rise and Walvis
Ridge (Benson et al., 1985).

Fossil records from the Mesozoic of Europe
include: Nemoceratina (Pariceratina) urlichsi
Schudack and Schudack, 2000, from the Upper
Jurassic of south Germany; Pariceratina tricuspi-
data (Jones and Hinde, 1890) from the Turonian of
south-east England (Slipper, 1997); Nemoceratina
(Pariceratina) tricuspidata (Jones and Hinde, 1890)
from the Upper Cretaceous and basal Cenomanian
of east Anglia (Wilkinson, 1988; Pyne, 2001); from
early Campanian to middle-late Maastrichtian of
Belgium (Bless et al., 1990); Nemoceratina
(Pariceratina) sp. from the Bathonian of the Paris
Basin (Dépêche, 1985); Nemoceratina (Paricera-
tina) bicuspidata Gründel, 1967 from the Albian of
Germany (Damotte et al., 1981).

In the Cenozoic Pariceratina sp.1 are reported
from Lower Miocene submarine cores in the West-

ern Pacific (Boomer and Whatley, 1995); Paricera-
tina ubiquita Boomer, 1994 from the Oligocene of
Central Pacific (Boomer, 1999); Pariceratina sp.1
and Pariceratina sp. 2 from the Paleocene and
Eocene of the Atlantic Ocean (Guernet and Bellier,
2000) and the genus Pariceratina from upper
Paleocene to Middle Eocene in North Atlantic
Ocean and Early Eocene to Middle Miocene in the
Pacific Ocean (Coles et al.,1990). In the Recent
the genus is only known from sediments of the
Central Pacific Ocean (Boomer and Whatley,
1995).

There are no listed reports of this genus in the
Mediterranean area. The first occurrence of
Nemoceratina (Pariceratina) Gründel and Kozur,
1972 is reported here for specimens found in
bathyal sediments cropping out in “Cala S.
Antonino” (Cape Milazzo, NE Sicily) deposited
during the Gelasian Stage, and a new fossil spe-
cies belonging to this genus and subgenus is
erected.

MATERIALS AND METHODS

Discontinuous lenses of yellowish fine sands
and silts crop out along the steep slopes of the
Cape Milazzo Peninsula (NE Sicily) (Figure 1). The
sandy-silty sedimentary succession rests uncon-
formably on shallow-water Miocene limestones,
directly on the metamorphic basement of the Cal-
abride Complex, or on a conglomerate formed as a
result of the fragmentation of the underlying meta-
morphic rocks. The sedimentary succession is
truncated by the Tyrrhenian erosive surface, with a
thin layer of polygenic conglomerates deposited on

FIGURE 1. Geographical location of the Capo Milazzo
Peninsula.
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it. The sedimentary sequence is terminated by
Aeolian volcanic ashes.

Sandy-silty sediments were deposited during
the Gelasian Stage although locally reaching the
Sicilian stage (Violanti, 1988; Fois, 1990a, 1990b;
Sciuto, 2003, 2005, 2009, 2014) in epibathyal envi-
ronments as suggested by the presence of bra-
chiopods (Gaetani and Saccà, 1984), bryozoans
(Rosso, 2002), foraminifers (Violanti, 1988), and
ostracod associations (Sciuto, 2003, 2005, 2009,
2014).

At Cala S. Antonino the Gelasian layers (Fig-
ure 2) crops out unconformably on a conglomerate
(Figure 3) attributed to the Tortonian (Fois, 1990a,
1990b) and formed as a result of the fragmentation
of the underlying metamorphic rocks of the “Cal-
abride Complex”. In the Gelasian sediments, just
on the unconformity with the underlying conglomer-
ates, some specimens belonging to Bythocytheri-
dae Sars, 1866 were found; they do not appear to
be related to any known species. 

Two samples were collected from the same
stratigraphic level. Ostracods were studied from

300cc samples. Sediments were routinely washed
and ostracod specimens picked out from the 63-
500m fraction. The ostracod specimens were
examined, photographed, and measured under
LMU Tescan Vega II SEM. The material is housed
in the Palaeontological Museum of the University
of Catania. The repository number of the Holotype
and the Paratypes are given in the systematic
descriptions.

RESULTS

Systematic description

Class OSTRACODA Latreille,1806
Order PODOCOPIDA Sars, 1866

Family BYTHOCYTHERIDAE Sars, 1866
Genus NEMOCERATINA Gründel and Kozur, 1972

Subgenus PARICERATINA Gründel and Kozur, 
1972

Type species. Nemoceratina (Pariceratina) tricus-
pidata (Jones and Hinde, 1890)

FIGURE 2. The yellow Gelasian calcareous sandy-silts resting unconformably on the Tortonian conglomerate.
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Nemoceratina (Pariceratina) barrieri n. sp.
Figure 4.1-12

zoobank.org/6F805A16-3474-4D9B-9FFF-6156C9E35E0F

Holotype. The right valve, figured in Figure 4.4,
PMC. O 9H 30/7/2013 (L = 700 m, H = 324 m).
Paratypes. Two left valves and three right valves
figured in Figure 4.1-3, 4.5-12. Figure 4.1, PMC. O
30P 30/7/2013 (L = 688 m, H = 320 m); Figure
4.2, PMC. O 31P 30/7/2013 (L = 680 m, H = 320
m); Figure 4.3, PMC. O 32P 30/7/2013 (L = 585
m, H = 280 m); Figure 4.5, PMC. O 30P 30/7/
2013 (L = 640m, H = 301 m); Figure 4.6, PMC.
O 32P 30/7/2013 (L = 585 m, H = 271 m); Figure
4.7, PMC. O 33P 30/7/2013 (L = 680m, H = 300
m), Figure 4.11, PMC. O 34P 30/7/2013 (L = 645
m, H = 299 m).
Type locality. Cala S. Antonino along the western
side of the Cape Milazzo Peninsula (Tav. Milazzo,
F.253 IV SO, 38°15’40”N, 15°14’12”E) in the yellow
sandy silts of Gelasian Stage cropping out uncon-

formably on a conglomerate consisting of meta-
morphic elements of the “Calabride Complex”.
Stratigraphic range. Gelasian Stage.
Derivatio nominis. The species is named after
Prof. Pascal Barrier, Geologist, Dean at the Institut
Polytecnique LaSalle-Beauvais (France), for his
scientific engagement in Sicily.
Material. 6 valves. 
Other material. A single left valve of a juvenile
from the same locality.
Diagnosis. Nemoceratina (Pariceratina) barrieri n.
sp. is characterized by subrectangular elongate
valves with three aligned lateral spines. Valve sur-
face tuberculate, spinous, and partially reticulate.
Description. Carapace elongated medium-sized
subrectangular in lateral view (Figure 4.1-3, 4.7).
Anterior margin regularly arched with numerous
fine spines and denticles. Anterior cardinal angle
strongly developed, posterior cardinal angle
weaker. Dorsal margin long and straight, with
numerous stubby composite denticles anteriorly,

FIGURE 3. The Tortonian conglomerate formed as a result of the fragmentation of the underlying metamorphic rocks
of the “Calabride Complex.”
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FIGURE 4. Nemoceratina (Pariceratina) barrieri n. sp. 4.1, Left valve, Paratype PMC. O 30P 30/7/2013, external lat-
eral view (scale bar 200 m). 4.2, Right valve, Paratype PMC. O 31P 30/7/2013, external lateral view (scale bar 200
m). 4.3, Left valve, Paratype PMC. O 32P 30/7/2013, external lateral view (scale bar 200 m). 4.4, Right valve, Holo-
type PMC. O 9H 30/7/2013, external dorsal view (scale bar 200 m). 4.5, Left valves, Paratypes PMC. O 30P 30/7/
2013, external dorsal view partially slanting (scale bar 200 m). 4.6, Left valves, Paratypes PMC. O 32P 30/7/2013,
external dorsal view partially slanting (scale bar 200 m). 4.7, Right valve, Paratype PMC. O 33P 30/7/2013, internal
lateral view (scale bar 200 m). 4.8, Right valve, Paratype Paratype PMC. O 33P 30/7/2013, internal lateral view, detail
of the anterior marginal area (scale bar 100 m). 4.9, External lateral view, Paratypes PMC. O 32P 30/7/2013, normal
pores (scale bar 10 m). 4.10, Right valve, Paratype Paratype PMC. O 33P 30/7/2013, internal lateral view, detail of
the posterior marginal area (scale bar 50 m). 4.11, Right valve, Paratype PMC. O 34P 30/7/2013, internal lateral view,
partially slanting (scale bar 200 m). 4.12, External lateral view, Paratypes PMC. O 32P 30/7/2013, normal pores (scale
bar 10 m).



SCIUTO: NEW QUATERNARY OSTROCOD
spines central-posteriorly. The dorsal margin
passes into the caudal process, in the posterior
area, through an obtuse angle in subdorsal posi-
tion. Caudal process short, slightly acute and well
marked. Ventral margin weakly convex, smooth
anteriorly, spinous posteriorly, regularly and steeply
curved posteriorly towards the caudal process, to
which joins with an inflection.

The anterior and posterior marginal area is
wide and flattened. Central part of the carapace is
inflated with three prominent elements aligned in
antero-posterior direction. The first anteriorly is a
large and acute spine like a tubercle with a very
large base; the second, centrally, is an acute spine;
the third in postero-central area is a longer spine,
acute and inclined ventrally.

Outer surface ornamented with a weak and
irregular polygonal reticulum, which also affects the
surfaces of tubercles and the spines. This orna-
mentation dissolves in antero-dorsal and mid-pos-
terior area. Caudal process ornamented with a
chevron-shaped ridge running into the ventral mar-
gin (Figure 4.1-3). Marginal ridge well marked and
developed along the valve outline except for dorsal
area (Figure 4.1-3). A broad oblique median sulcus
is present between the first and the second anterior
spine. Eye tubercles are absent.

Normal pore-canals few and simple, some of
which on tubercles (Figure 4.9, 4.12). Inner
lamella: anteriorly and postero-ventrally wide (Fig-
ure 4.7-8, 4.10). Anterior and posterior vestibula
are present. Marginal pore canals are not visible,
and there is no evidence of sexual dimorphism.
Hinge is simple and straight and consists of a
groove parallel to the dorsal margin in the RV (Fig-
ure 4.7-8, 4.10-11), LV complementary. Muscle
scars are not visible.
Remarks. The subgenus Pariceratina Gründel and
Kozur, 1972, according to the authors, should be
characterized by three lateral spines of approxi-
mately equal strength. However, the type species
Cytheropteron cuspidatum var. tricuspidata (Jones
and Hinde, 1890) has spines of variable strength,
of which the longest is located in the postero-cen-
tral area. Probably because of the different
strength of the spines, the subgenus Pariceratina
was amended and raised to the generic level by
Dingle (1981) when he described Pariceratina hir-
suta n. sp. from the Maastrichtian of South Africa.
The features of P. hirsuta Dingle, 1981 seem to be
a synthesis of those shown by the genus Nemocer-
atina Gründel and Kozur, 1972 and the subgenus
Pariceratina Gründel and Kozur, 1972.

Weaver (1982) highlights the diagnosis of
both genus and subgenus. The species P. tricuspi-
data (?) is assigned to the genus Nemoceratina,
because of the general shape of the shell and the
three prominent lateral spines, and to the subge-
nus Pariceratina using the surface morphology par-
tially characterized by spines, tubercles, and a
geometric reticulation, as well as by a very simple
hinge.

Boomer (1994) amended the diagnosis of the
subgenus Pariceratina and described P. ubiquita
again promoting the subgenus to the generic level.
Following Weaver (1982), the species described
here has been assigned to the genus Nemocera-
tina using the general shape of the shell and the
three prominent lateral spines; the species has
subsequently been referred to the subgenus using
the surface morphology and the type of the hinge.

Nemoceratina (Pariceratina) barrieri n. sp.
shows some similarities with the other species of
the genus and subgenus mainly because of the
general shape of the carapace and the three strong
lateral spines. However, the species is distin-
guished from the type species of the subgenus,
Nemoceratina (Pariceratina) tricuspidata (Jones
and Hinde, 1890) essentially because the new spe-
cies is longer.

Indeed, Nemoceratina (Pariceratina) tricuspi-
data (Jones and Hinde, 1890) described by
Weaver (1982) from the Cenomanian of south
England, by Slipper (1997) from the Turonian of
south-east England, and by Pyne (2001) from the
Upper Cretaceous of eastern England, appears
smaller. Besides, the new species shows a differ-
ent distribution of the tubercles on the valves sur-
face, as well as a different position of the three
spines on the carapace, i.e. in a more central posi-
tion than in the type species.

Compared to the species here described,
Pariceratina trispinosa (Neale, 1975), shows a
much more irregular valve surface, an anterior
margin not regularly curved, and a different posi-
tion and shape of the caudal process.

Pariceratina sp. 1 and Pariceratina sp. 2
found in a submarine core off Florida by Guernet
and Bellier (2000) show very different features
when compared to the new species: four large
spines in central-ventral area of the carapace and
a single spine in antero-dorsal margin (Pariceratina
sp. 1), a reticulation that completely covers the
valve and a different distribution of spines and
tubercles on the carapace (Pariceratina sp. 2). 

Pariceratina sp. 1 found by Boomer and
Whatley (1995) in submarine cores of the western
6
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Pacific is distinguished from N. (Pariceratina) barri-
eri n. sp. mainly because the polygonal reticulum
entirely covers the carapace.

Nemoceratina (Pariceratina) barrieri n. sp. is
quite similar to Pariceratina liebaui (Dingle, 1984),
because of the spinous outline anteriorly and pos-
tero-ventrally, the marginal ridge and the ornamen-
tation of the caudal process; it is however
distinguished by the position and dimensions of the
three spines.

DISCUSSION

The data relating to the findings of the genus
Nemoceratina shows a wide stratigraphical distri-
bution from the Trias to the Recent. In the Meso-
zoic, this genus shows a wide palaeogeographical
distribution that includes the South Tethyan
Ostracod Province (sensu Andreu et al., 2008)
(Neale, 1975; Dingle, 1984; Benson et al., 1985;
Andreu et al., 2008; Guzel, 2012) and the Central
European basins (Damotte et al., 1981; Dépêche,
1985; Wilkinson, 1988; Bless et al., 1990; Slipper,
1997; Schudack and Schudack, 2000; Pyne, 2001)
in which at least two brief Tethyan faunistic incur-
sions occurred during the early Campanian and the
middle late Maastrichtian (Bless et al., 1990).
Therefore the discovery of Nemoceratina in the
Mediterranean Pleistocene deep water deposits
suggests that they are a residual element of the
Tethyan ostracod fauna.

Taking into account the data currently pub-
lished, Nemoceratina specimens are almost
always referred to deep water palaeoenviron-
ments, both in the Mesozoic and in the Cenozoic
(Dingle, 1981; 1984; Boomer and Whatley, 1995;
Boomer, 1999; Guernet and Bellier, 2000, inter
alias). As a consequence, the ecological require-
ments of the genus Nemoceratina do not seem to
have changed through time, apparently always
remaining a deep water genus.

The new species here described has been
found in the Gelasian, associated with an ostracod
fauna strongly dominated by few species, and par-
ticularly by Agrenocythere pliocenica (Seguenza,
1880), Costa tricostata pliocenica Ruggieri, 1992,
Pseudocythere caudata Sars, 1866, Monoceratina
mediterranea Sissingh, 1971, Cytheropteron spp.,
followed in order of abundance by Paradoxostoma
tenuissimum (Norman, 1869), Xestoleberis cf. X.
pasta Abate et al., 1994, Bythocythere solisdeus
Sciuto, 2012, Bairdoppilata profunda Aiello et al.,
2000, Bythocypris obtusata (Sars, 1866), Henry-
howella ex H. profunda group Bonaduce et al.,
1999, Eucythere curta Ruggieri, 1975, Propontocy-

pris sp. Bairdoppilata conformis (Terquem, 1878),
Trachyleberis hystrix (Reuss, 1849), Pedicythere
phryne Bonaduce et. al., 1976, Sclerochilus contor-
tus (Norman, 1862), Paracytherois spp. (Sciuto
2003, 2005, 2009, 2014). The composition and
assemblage structure of this type has been inter-
preted as indicative of bathyal environments (Ben-
son, 1975; Dingle and Lord, 1990). Considering the
bathymetric distribution of the most common spe-
cies still living (i.e., B. obtusata and B. conformis)
and the paleoenvironmental deductions on extinct
species, the ostracofauna associated to the new
species refers to, as an approximation, a palaeo-
biotope located at a depth greater than 600 meters
(Sciuto, 2005). The presence of Agrenocythere
pliocenica is particularly significant because,
according to Benson (1972a, 1972b), it indicates
psychrospheric oceanic conditions. Therefore
Nemoceratina (Pariceratina) barrieri n. sp. can be
considered as a marker of deep water palaeoenvi-
ronments characterized by low temperatures.

According to Kozur (1991) and Aihua (2008)
the genus Nemoceratina in the Trias was included
in palaeopsychrospheric ostracod assemblage, so
it would be a marker of palaeoclimatic and palaeo-
ecological conditions characteristic of the deeper
Triassic ocean waters.

Data on Triassic palaeopsychrosphere are
scarce and incomplete, but further discoveries of
the genus Nemoceratina in post Eocene sediments
(beginning of the modern psychrosphere according
to Benson, 1975, 1984 and McKenzie, 1982) sug-
gests that the genus would keep psychrospheric
characteristic through the time. The stability of the
chemical-physical characteristics of the deep water
palaeoenvironment, and especially of the psychro-
sphere, would permit the survival of the genus
through time.
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