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Abstract

A rich decapod fauna from the Early Pleistocene (late Gelasian-early Calabrian) of Poggio i Sodi quarries (Siena, Tuscany, central
Italy) is here reported. Integrated biostratigraphical, sedimentological and paleoecological analyses have been carried out, and some
palecenvironmental inferences are also proposed. The studied decapod community is herein assigned to the upper bathyal; several
paleoenvironmental factors (cool water conditions at the sea floor, clay soft bottom, nutrients, very low environmental energy and
sedimentation rate) influenced and promoted the crustacean settlement.

Keywords: Crustacea, Decapoda, Astacidea, Axiidea, Anomura, Brachyura, Early Pleistocene, Italy.

Resumen

Se reporta una fauna diversa del Pleistoceno Temprano (Gelasiano tardio-Calabriano temprano) de las canteras Poggio i Sodi
(Sena, Toscana, Italiacentral). Serealizaron andlisisintegrados de bioestratigrafia, sedimentologiay paleocologiay algunasinferencias
pal eoeoambi ental es son propuestas. La comunidad de decapodos estudiada es aqui referida a la zona batial superior; varios factores
pal eoambi entales (condiciones de agua fria en el fondo marino, fondo de arcilla suave, nutrientes, energia ambiental muy baja y tasa
de sedimentacion) influyeron y promovieron el asentamiento de los crustdceos.

Palabras Clave: Crustacea, Decapoda, Astacidea, Axiidea, Brachyura, Pleistoceno temprano, Italia.

1. Introduction

“Deep-water” decapod crustacean assemblages are
relatively rareinthefossil record. Such reportsincludethose
by Beurlen (1939), Takeda et al. (1986), Feldmann et al.
(1991), Karasawa (1991, 1993), Kato (1996) and HyZny and
Schldgl (2011). Specid casesarethefossilized hydrocarbon

seep and hydrothermal vent decapod associations (Bishop
and Williams, 2000; Campbell, 2006; Peckmann et al., 2007;
Schweitzer and Feldmann, 2008; Karasawa, 2011). Herein,
we report arich decapod faunacollected in different levels
of thePoggioi Sodi area, closeto Castelnuovo Berardenga-
Scalo, east of Siena (Tuscany, central Italy). In this area
several quarries cut clay and marly clay deposits for brick
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production, and the landscape is continuously modified.
These deposits are already known for therich malacofauna
and fossil vertebrates (Bogi et al., 2002; Manganelli and
Spadini, 2001, 2003). Among the marine vertebrates, loose
teeth of the deep-water shark Clamydoselachus lawleyi
(Davis, 1887) have been reported from lowermost layers of
the Poggio i Sodi succession (Cigala Fulgosi et al., 2009),
and an upper bathyal palaeoenvironment was inferred.
Recently, De Angeli et al. (2009) have reported from the
same quarry Lysirude paronae (Crema, 1895).

Since the study of the Poggio i Sodi samples has
implied geological, sedimentological, systematic and
pal aecenvironmental aspects, the authors of each section
are designated by their initials: Angela Baldanza (A.B.),
Roberto Bizzarri (R.B.), Federico Famiani (F.F.), Alessandro
Garassino (A.G.), Mati§ Hyzny (M.H.), and Giovanni
Pasini (G.P).

2. Sedimentological, stratigraphical and
palaeoecological framework (A.B., R.B., FF)

The Castelnuovo Berardenga Scalo area is part of a
wide clayey hill countryside, affected by intensive quarry
activity. At present, three main quarry fronts are open
along the Poggio i Sodi hill, between 220 and 280 m a.s.l.,
over an area of about 1 km?. The study area pertainsto the
Neogene SienaBasin (Bossio et al., 1993; Martini and Sagri,
1993; Arutaet al., 2004), and it isreconprised in the F. 297
“Asciand” (CARG Project: AAVV., in press).

The Siena Basin (Figure 1) is a NW-SE oriented
tectonic basin, bordered eastward by the Rapolano-Cetona
Range and westward by the Montagnola Senese high; it
accommodated a continental sedimentation during late
Miocene (Messinian) time, marine deposition starting
from the Early Pliocene (Zanclean), and finally renewed
continental sedimentation from the Pleistocene onward.
Marine deposits are mainly represented by grey-blue clay
and marly clay, and are ascribed to the “Formazione delle
Argille Azzurre” (FAA Fm.: Zanclean-Piacenzian). In
their uppermost part, offshore marine clay deposits are
laterally eteropic to nearshore sand and conglomerates
(“Sabbie di S. Vivaldo“, “Conglomerati di Gambassi”,
“Sabbie di Chiusure” formations), and are still assigned to
the Zanclean-Piacenzian interval (Costantini et al., 2009;
CARG Project, AA.VV,, in press).

ThePoggioi Sodi stratigraphic successionisstill poorly
studied. Themost recent dataare reported by CigalaFulgosi
et al. (2009), who assign thelowermost clay, containing the
Chlamydoselachus lawleyi, to the late Piacenzian-earliest
Gelasian stage (L ate Pliocene-Early Pleistocene).

Along the northern flank of the hill, a composite section
is described (figures 2, 3). Deposits are mainly massive to
locally laminated clay and silty clay, with local occurrence
of fine sand and centimetric nodules of altered sulphides.
Bedsgently dip northeastward (attitude; 060/06). Thewhole

quarry front is strongly affected by the occurrence of two
main sets of sub-vertical shear planes (oriented 130-310
and 060-240 respectively), disturbing the stratigraphic
continuity.

At the base, athick shell bed occurs, prevailing Ostrea
lamellosa, Venus multilamella, Cerithium sp., Anadara
diluvii, Dentalium sexangulum, Dentalium rectum,
Naticidae, rare solitary corals (Flabellum sp.), serpulids,
and common vegetal remains. Crab remains are scattered
between 235 and 260 m as.l., frequently associated with
Spatangidae echinids (Figure 3).

The decapod crustaceans here described were collected
over time and unfortunately the exact location of the
sample is lacking. Nevertheless, the comparison between
the calcareous nannofossil assemblages found on decapod
samples and the new sampling data allow to relocating
the decapod-bearing samples in the stratigraphic section
(Figure 3).

The latter have been processed for sedimentological
characterization and biostratigraphic analyses
(micropalaeontological washed residues and calcareous
nannofossil smear slides). The mud fraction percentages (¢
< 63 pm) are comprised between 96 and 99%, and deposits
are regarded as clay/silty clay. The sand fraction (2mm < ¢
<63 um) is mainly bioclastic, with rare lithics and quartz. In
all fractions, abundant laminae of micaoccur. Some samples
contain small cylindrical pyrite concretions, black to dark
brown in colour, in the range of medium sand.

The analyses of smear slides and washed residues
highlight rich assemblages useful for stratigraphical
assessment. The calcareous nannofossil rich assemblages,
in good preservation state, are represented by small
Gephyrocapsa spp. and medium Gephyrocapsa spp.
(sensu Raffi, 2002), Helicosphaera sellii, Helicosphaera
carteri, Coccolithus pelagicus, Calcidiscus leptoporus,
rare Reticulofenestra sp., Braarudosphaera bigelowii
and Pseudoemiliania lacunosa. The reworked specimens,
rarely found in the assemblages, and in a poor state of
preservation, are Micula sp., Discoaster broweri, Discoaster
asymmetricus and Sphenolithus sp.

The presence of medium Gephyrocapsa allows
identification of the MNN19 b subzone (sensu Rio et al.,
1990) of the Early Pleistocene (Calabrian), and expansion
of the stratigraphic documentation identified up to now for
the FAA formation in the Poggio i Sodi area (Zanclean-
Piacenzian: Costantini et al., 2009; AA.VV., in press, late
Piacenzian-earliest Gelasian: Cigala Fulgosi et al., 2009).

The washed residue analyses are in a good state of
preservation and are rich in microfossil assemblages,
numerically dominated by planktonic foraminifera
species with low species diversity and a smaller benthic
foraminifera population with high values of species
diversity. Rarefragments of echinoids (mainly radiolesand
plaques), fish otoliths and scales are present sporadically.

Among the planktonic foraminifera the most common
are Globigerinids and Neogloquadrinids, the species
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Figure 1. Simplified geological sketch for the study area (modified after Costantini et al.., 2009 and AA.VV., in press).

Figure 2. Panoramic view of Poggio i Sodi quarries.

Orbulina universa, Globorotalia crassaformis viola,
Globigerinoides ruber and Globigerinoides sacculifer,
Globorotalia apertura, Neogloboquadrina dutertrei,
Globigerinella siphonifera, Neogloboquadrina pachiderma
and Neogloboquadrina incompta, are present in all the
assemblages. The Neogloboquadrinids species frequently
occur with sinistral and dextral specimens. The species
Globorotalia inflata is rarer and occurs only in a few
samples.

Among the benthic foraminifera, the infaunal species
such as Brizalina spathulata, Bolivina carinata, Bulimina
marginata, Bulimina spinata marginata, Cassidulina
carinata, Melonis padanum, Uvigerina mediterranea and

Uvigerina pygmaea are usually present in assemblages. The
epifaunal benthic foraminifera are represented by Cancris
auriculus, Cibicidoides ungerianus, Gyroidina altiformis,
Heterolepa floridana, Hyalinea balthica, Lenticulina
sp., Lobatula Iobatula, Nonion depressulum, Planulina
ariminensis, Quinqueloculina seminula, Spiroloculina sp.
and Textularia sp. The overall presence of H. balthica is
consistent with an Early Pleistocene (Calabrian) agefor the
study samples (Baldanzaet al., 2011).

Therareostracod faunaischaracterized by Henryhowella
sarsi profunda, Henryhowella sarsi sarsi, Krithe cfr. K.
exigua, Cytherella gibba, and Xestoleberiscommunis. These
species are all extant in the Mediterranean, except for C.
gibba, distributed from Zanclean to Cal abrian (Farandaand
Gliozzi, 2008).

2.1. Paleoenvironmental inferences

Sedimentological features point to a low-energy
sedimentary environment. The lack of lithic grains and the
dominance of mud fraction areindicative of sedimentation
below the storm wave base: thus, a distal and relatively
deep offshore environment is inferred for Poggio i Sodi
clays. According to Dunbar and Barrett (2005), apercentage
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Figure 3. Composed lithostratigraphic section of Poggio i Sodi.

of fines > 80 % is indicative of a minimum 60 m depth
in wave-dominated coasts. On the other hand, nearshore
deposits crop out all-around, and the emerged areas were
also not so far. Clay recorded the sedimentation in the open
shelf, far from the coastal influence, and an up to 200 m
deep upper bathyal rather than abyssal environmentismore
likely. Sulphide nodules probably derive from the primary
common occurrence of unaltered organic matter, and testify
for redox conditions on the sea floor.

The benthic foraminifera assemblages and the rare
ostracods lead to some important considerations about the
sea floor condition as depth, temperature, nutrients, oxygen
concentration and vegetation cover, following Murray
(1991, 2006) and Kaiho (1999).

2.1.1. Depth

The benthic foraminiferaassembl ages contain numerous
speciesthat livein bathyal environments, such asBrizalina
spathulata, Bolivina alata, Bulimina marginata, Bulimina
basispinosa, Uvigerina mediterranea, and Uvigerina
pygmaea. The ostracods H. sarsi profunda and Krithe
cfr. K. exigua are also assigned to an upper bathyal
environment (Bonaduce et al., 1999; Sciuto and Rosso,
2008). Consequently, thedecapodsfaunacould livein upper
bathyal palecenvironment.

2.1.2. Temperature

The presence in al the assemblages of several taxa
(Hyalinea balthica, Lenticulina spp., Gyroidina altiformis,
Cibicidoides ungerianus, Nonion depressulumand Melonis
padanum) that live in cold water indicates cool conditions

at theinterface water-sediment. The presence of left-cailing
Neogloboquadrinids, according to Serrano and Guerra-
Merchéan (2012), also marks a sea-surface cooling trend.

2.1.3. Nutrients

The presence in assemblages of a well structured
planktonic community, with taxa that inhabit the surficial
and deep parts of photic zone, and the dominance of
Neogloboquadrinids added with the abundance of
phytoplankton give evidence that the water column was
rich in nutrients. Moreover, the dominance of epifaunal
benthic foraminifera taxa is evidence of a bottom floor rich
in nutrients.

2.1.4. Oxygen concentration

In specific samples, the presence of infaunal taxa
indicative of low oxygen content (Stefanelli, 2004), such as
Cassidulina carinata, Lenticulina, Pullenia, Sphaeroidina
bulloides, Uvigerina, and Valvulineria gives evidence of
depletion at the sea floor. Moreover, the presence of the
deep infaunal species Melonis spp. indicates that also the
oxygen values are low in the bottom sediments (for almost
the first 4 cm).

2.1.5. \egetation cover

The sea-floor was not covered by sea grass due to the
cool conditionsat the bottom, as evidenced by the presence
of benthic foraminiferathat live in cold water; the scarcity
of Lobatula lobatula, characteristic epifaunal species that
lives on vegetation, could be considered as reworked from
shallow environments.
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3. Material

Twenty decapod crustaceans were studied from Poggio
i Sodi quarries (Siena, Tuscany, central Italy). They were
embedded in small loose blocks of grey marly clays, coming
from undefined levels of the quarries. The biostratigraphic
analyses of decapods-bearing blocks allow assigning all
the specimensto the late Gelasian-early Calabrian interval.
Crustaceans are preserved, either as slightly compressed or
having athree-dimensional shape. Dueto the delicate nature
of the fossils and the loose matrix, all specimens were fixed
with a film of polyvinyl acetate for study and preservation.
Theinfraorder AstacideaL atreille, 1802, includes Nephrops
cfr. N. norvegicus (Linnaeus, 1758) (Nephropidae Dana,
1852) (one specimen). The infraorder Axiidea de Saint
Laurent, 1979, includes Bathycalliax mediterranea n.
sp. (Callianassidae Dana, 1852) (three specimens). The
infraorder Anomura MacL eay, 1838, includes Galathea
sp. (Galatheidae Samouelle, 1819) (one specimen). The
infraorder Brachyura Linnaeus, 1758, includes Lysirude
paronae (Crema, 1895) (Lyreididae Guinot, 1993) (one
specimen), Calappa cfr. C. granulata (Calappidae De Haan,
1833) (one specimen), Retropluma craverii (Crema, 1895)
(Retroplumidae Gill, 1894) (five specimens), Lobocarcinus
sismondai (von Meyer, 1843) (Cancridae Latreille, 1802)
(one specimen), Bathynectes longipes (Risso, 1816)
(Polybiidae Ortmann, 1893) (three specimens), Monodaeus
bortolottii Delle Cave, 1988 (Xanthidae MacL eay, 1838)
(one specimen), Eriphia sp. (one specimen) (Eriphiidae
MacL eay, 1838), Goneplax rhomboides (Linnaeus, 1758)
(one specimen) and Albaidaplax ispalensis Garassino,
Pasini and Castro, 2013 (one specimen) (Goneplacidae
MacL eay, 1838). Moreover some very poorly preserved
chelipeds, probably belonging to Jaxea cfr. J. nocturna
(Laomediidae Borradaile, 1903), aready known from the
Pliocene of Tuscany, were also observed in the rich fauna
but not included in thiswork. Finally, some well-preserved
moulds of the cirolanid isopod, Palaega sismondai Ristori,
1891, have been discovered, associated with decapod
crustacean community.

The specimens are deposited in the palaeontological
collections of the Gruppo Paleontologico “C. De Giuli”,
Biblioteca Comunale Vallesiana, Castelfiorentino, Firenze
(GPDG) and in the Geological Section of the Museo di
Storia Naturale dell’ Accademia dei Fisiocritici, Siena
(MUSNAF). Compared specimens are deposited in the
Museo di StoriaNaturale di Milano (MSNM).

For higher-level classification, we follow the recent
arrangement proposed by Ng et al. (2008), Baba et al.
(2008), De Graveet al. (2009), and Van Bakel et al. (2012).

4. Abbreviations

hc: height of the carpus; hi: height of the ischium; hm:

height of the merus; hpa: height of the palm; Ic: length of the
carpus; lcxp: length of the carapace (excluding rostrum); Id:
length of the dactylus; li: length of the ischium; Im: length
of the merus; Ipa: length of the palm; Ipr: length of the
propodus (including fixed finger); Ir: length of the rostrum;
P2-P4: pereiopods 2 to 4; s1-s6: abdominal somites 1to 6;
st4-t8: thoracic sternites 4 to 8; wexp: width of the carapace.

5. Systematic Palaeontology (A.G., M.H., G.P)

Order Decapoda L atreille, 1802
Infraorder Astacidea Latreille, 1802
Superfamily Nephropoidea Dana, 1852
Family Nephropidae Dana, 1852
Genus Nephrops Leach, 1814

Type species: Cancer norvegicus Linnaeus, 1758, by
monotypy.
Fossil species. see Schweitzer et al. (2010).

Nephrops cfr. N. norvegicus (Linnageus, 1758)
Figure4.A, 4.B

Material and measurements: One single block of
marly clays, including one complete propodus with major
chela and minor chelain lateral view; sparse remains of
the crushed carapace poorly preserved; one incomplete
ambulatory leg could be assigned to palinurids (MUSNAF
7060 —major chela, Id: 51 mm; hpa: 27 mm; Ipa: 260 mm;
Ic: 29 mm; Im: 42 mm; minor chela, Id: 30 mm; hpa: 17
mm; ?P4, dactylus. 35 mm; propodus: 31 mm).

Description: Slender, very elongate propodus;
heterochely chelae, with a strong, €l ongate subrectangular
crushing major chelaand asmaller cutting left chela; chelae
with alongitudinal ridge running along the middle lower
part of the palm bearing arow of robust spinesand forming
two broad longitudinal grooves; dorsal margin not preserved
in the mgjor chela, dentate in the minor chela, with arim
of pointed spines forward-directed; smooth lower margin;
elongate dactylus and index equal in length both; pointed,
curved distally with converging tips; occlusal marginswith
strong molariform teeth alternate with smaller onesin the
major chela; reduced and more triangular in the slender
minor chela; subrectangular carpus, subtriangular in cross
section, with some pointed spines forward-directed along
the margins; elongate, subrectangular merus, longer than
the carpus with triangular spines pointed anteriorly on the
distal dorsal margins; ?carapace (or parts of the body) very
crushed and undeterminable; anincomplete pereiopod (P4?)
with a very elongate slender pointed dactylus; elongate,
subrectangular propodus and carpus, both bearing arow of
strong triangular spines forward-directed along the lateral
margins.

Discussion: The main characters and shape of the
chelipeds of the specimen are typical of Nephropidae.
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Fig. 4 - Nephrops cfr. N. norvegicus (Linnaeus, 1758), MUSNAF 7060. A) major chela, lateral view. Scale bar: 50 mm. B) minor chela, lateral view.
Scale bar: 30 mm.

Moreover, the elongate chel ae with occlusal margins of the
dactylus and index with strong and small molariform teeth
isaso atypical character of the extant and fossil Nephrops
Leach, 1814. Indeed, the extant N. norvegicus (Linnagus,
1758), shares some affinities with the specimen, as follows:
the form and ornamentation of the heterochely chelag; the
presence of molariform teeth on occlusal marginsof dactylus
and index of the right chela; the shape of the elongate
dactylusand index gently curved distally converging at the
tip; the rows of the strong pointed spines along the palms,
the carpus, and the propodus; the lower median serrateridge
and the distinct longitudinal grooves along the palms of
both chelae. Based upon these characteristicswe ascribe the
specimen to Nephrops cfr. N. norvegicus (Linnaeus, 1758),
remarking on the unusually large size of the specimen if
compared to an extant standard individual of this species
from the Adriatic Sea (MSNM cr 2440 — total length 130
mm, from the rostrum to the tel son; major chela: 1d: 25 mm;

hp: 12 mm; Ip: 30 mm; Ic: 15 mm; Im: 25 mm). Thisisthe
first report for the species in the fossil record, enlarging the
knowledge on the distribution and presence of the species
in the paleo-Mediterranean basin.

Finally, we point out that the single ambulatory leg
strongly spinate, preserved in the same block of marly
clays, does not fit into the nephropidae, having more slender
and not spinate ambulatory legs, remembering instead the
ornamentation of thelegs representatives of the palinuridae,
especialy in the achelate P4. Probably this propodus and
perhaps the crushed body remains do not belong to the
same specimen, but they could belong to two different
taxa. This chaotic assemblage might represent the remains
of the feeding behaviour of an indeterminate predator that
selected the softer parts of these crustacean preys (body),
excluding the robust chelipeds (Nephrops) and the spinate
legs (Palinuridag).
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Infraorder Axiidea de Saint Laurent, 1979
Family Callianassidae Dana, 1852
Subfamily Bathycalliacinae Sakai and Turkay, 1999
Genus Bathycalliax Sakai and Turkay, 1999

Type species. Bathycalliax geomar Sakai and TUrkay,
1999, by original designation.
Fossil species: Bathycalliax mediterranea n. sp.

Bathycalliax mediterranea n. sp.
Figures5, 6.A-C

Diagnosis: Bathycalliax with major cheliped merus
with a small distal lobe followed with a concavity on the
lower margin.

Holotype: MUSNAF 7061.

Paratypes: MUSNAF 7062, 7063.

Material and measurements. One near-complete
major cheliped in outer lateral view (MUSNAF 7061 —
hi: 5.5 mm; li: 10.8 mm; hm: 8.3 mm; Im: 14 mm; hc:
not measurable; Ic: 13 mm; hpa: 17.8 mm; Ipa: 19.9 mm;
[pr: 23 mm); one complete major cheliped in inner lateral
view with associated minor cheliped (MUSNAF 7062 a,
b —hi: 3.9 mm; li: 10.5 mm; hm: 5.4 mm; Im: 11 mm; hc:
14 mm; Ic: 12 mm; hpa: 14.9 mm; Ipa: 14 mm; lpr: 21.7
mm; minor cheliped not measurable); one minor cheliped
ininner lateral view (MUSNAF 7063 —hm: 3.3 mm; Im: 6
mm; hc: 6.8 mm; Ic: 6.2 mm; hpa: 6 mm; Ipa: 6 mm; lpr:
?11.5 mm; Id: 6.9 mm).

Description: Chelipeds (first pereiopods) unequal in
size and dissimilar in shape.

Major cheliped massive; ischium slender with spinulous
lower margin, upper margin unarmed; merus longer than
high, approximately as long as ischium, arcuate and

unarmed upper margin, lower margin with small distal
lobe followed with aconcavity and armed with nine spines
alongitslength, thelargest being the most proximal; carpus
higher than long, shorter than manus, proximolower margin
regularly rounded and smooth in outline; heavy propodus,
upper margin slightly converging distally, straight and
smooth lower margin; index approximately half the length
of manus, occlusal margin concave distally, with a large
tooth positioned proximally, tip of index curved slightly
upward; massive dactylus, sinuous and unarmed occlusal
margin, terminated with sharp curved hook.

Minor cheliped more slender and less massive than
major one; ischium not preserved sufficiently; merus
with arcuate upper margin, lower margin insufficiently
preserved, possibly with several spines; subtriangular
carpus, approximately as long as high, proximal lower
margin regularly rounded and smooth, straight upper
margin; subrectangular manus, index distinctly shorter than
dactylus, occlusal margin with alarge blunt tooth at its base
and sharp tip distally; dactylus long and slender, sinuous
and unarmed occlusal margin, with blunt tip.

Other appendages, carapace and pleon preserved
insufficiently or not preserved at all.

Discussion: The preservation of the material allowsits
assignment to Bathycalliax, which is a monotypic genus
known so far only from the recent deep-water cold seeps off
Oregon (Sakai and Turkay, 1999). The genuswas diaghosed
mainly based upon the soft part morphology as is usual
for biologically defined taxa. However, the comparison of
published figures (Sakai and Tiirkay, 1999: figs. 1-3) with
other callianassid taxa allows identifying the combination
of characters present on chelipeds which is unique for the
genus (and its subfamily). Thus, it can be successfully
used for identification of Bathycalliax in the fossil record

Figure 5. Bathycalliax mediterranea n. sp., reconstruction of major (A) and minor (B) chelipeds.
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Figure 6. Bathycalliax mediterranea n. sp., A) holotype, MUSNAF 7061, lateral view of major cheliped (1: distal mera lobe; 2: nine spines). Scale bar:
23 mm. B) paratype, MUSNAF 7062, lateral view of major cheliped (1: major palm; 2: minor palm; 3: minor carpus). Scale bar: 21 mm. C) paratype,

MUSNAF 7063, lateral view of minor cheliped. Scale bar: 11 mm.

where usualy only chelipeds are preserved. Chelipeds of
Bathycalliax are unequal in size and dissimilar in shape
(Sakai and Turkay, 1999). Major cheliped of Bathycalliax
typically possesses ischium and merus which have spiny
lower margins. Carpus is higher than long, with the lower
and proximal margins forming one single rounded edge.
Propodus is rectangular with the index possessing a tooth
(median triangular denticle sensu Sakai and Turkay, 1999)
positioned on the midlength of itsocclusal edge. Theindex
possesses faint ridge. Dactylus has hooked tip, otherwiseit
is unarmed. Minor cheliped has aso spiny lower margins
of ischium and merus. Carpus is triangular in shape, as
long as high and typically is dlightly higher than propodus.
The index is distinctly shorter than dactylus. All above-

mentioned characters are present in our material, thus
securing its generic assignment to Bathycalliax.

Several other callianassid genera possess some of the
above-mentioned characters but not all of them. Glypturus
Stimpson, 1866 (subfamily Callichirinae) has spiny
merus, similar to Bathycalliax, but it has several spines
also on the upper margin (Hyzny and Miiller, 2012). Other
Callichirinae taxa usually possess much longer minor
cheliped carpusthan Bathycalliax does and the sameistrue
for the subfamily Callianassinae. In the nature of chelipeds,
only few members of Callianassinae can be directly
compared to Bathycalliax. Spiny merus is very untypical
for Callianassinae. Callianassa spinophthalma Sakai, 1970,
and C. intermedia Man, 1905, have such merus, but in
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other aspects are completely dissimilar to Bathycalliax. As
already noted by Sakai and Tirkay (1999), the subfamily
Eucalliacinae seems to be close to Bathycalliax. When
comparing cheliped morphology of the Eucalliacinae taxa,
Calliax showsmost similaritiesto Bathycalliax, specifically
the proportions of major cheliped elements and possession
of minor cheliped dactylus distinctly longer than the index
(Ngoc-Ho, 2003). Calliax, however, has only a few small
spines on the lower margin of merus and apart from the
dactylus length, the minor cheliped is differently shaped:
typically, it possesses a wide gap between fingers with a
tooth forward-directed in between (see Sakai, 1999: Fig.
29C; Ngoc-Ho, 2003: Fig. 17E).

Bathycalliax mediterranea n. sp. is very similar to the
type species of Bathycalliax. Theonly observable difference
between Bathycalliax geomar and B. mediterranean. sp. is
asmall distal lobe followed with a concavity on the lower
margin of merus. Otherwise, both taxa possess the same
number (9) of meral spinesonitslower margin. Bathycalliax
mediterranea n. sp., from the Early Pleistocene deposits
of Poggio i Sodi, is the first report of Bathycalliax (and its
subfamily) in the fossil record.

Infraorder Anomura MaclL eay, 1838
Superfamily Galatheoidea Samouelle, 1819
Family Galatheidae Samouelle, 1819
Genus Galathea Fabricius, 1793

Type species. Cancer strigosus Linnaeus, 1761.
Fossil species. see Schweitzer et al. (2010).

Galathea sp.
Figure 7

Material and measurements: One incomplete
specimenin dorsal view, without rostrum (MUSNAF 7064
a, b —Ilcxp: 16.7 mm; wexp: 18 mm).

Discussion: Although the rostrum is not preserved,
the specimen could show affinities with Galathea affinis
Ristori, 1886, as follows: the well-developed cardiac
and branchiocardiac grooves, the restricted epibranchial
regionsweakly raised, and all regions of the carapace with
continuous uninterrupted striae. Ristori (1886) described
this species based upon one complete carapace from the
Late Pliocene of Bianchi locality (Sicily). Later, Lérenthey
(1909) reported the same speciesfrom the Miocene of Capo
S. Marco (Oristano, Sardinia). A real comparison, however,
with the specimen is difficult because of the loss of the
hol otype and additional sample. Moreover, the perfunctory
description by Ristori (1886: 126, 127) and the poor quality
of the line drawing by Ristori (1886: pl. 2, Fig. 18) do not
allow establishing the peculiar diagnostic characters of
G. affinis. Based upon these observations, we consider G.
affinis a nomen dubium. Therefore, we prefer to leave the
Tuscany specimen in open nomenclature, waiting for more
complete material.

Figure 7. Galathea sp., MUSNAF 7064, dorsal view. Scale bar: 18 mm.

Infraorder Brachyura Linnaeus, 1758
Section Podotremata Guinot, 1977
Subsection Raninoidia De Haan, 1839
Superfamily Raninoidea De Haan, 1839
Family Lyreididae Guinot, 1993
Subfamily Lyreidinae Guinot, 1993
Genus Lysirude Goeke, 1986

Type species; Lysirude nitidus (A. Milne-Edwards,
1880), by original designation.
Fossil species. see Van Bakel et al. (2012).

Lysirude paronae (Crema, 1895)
Figure 8
Lyreidus paronae Crema, 1895: 671, Fig. 11.
Lysirude paronae De Angeli et al. 2009: 170, 171, Fig. 4.

Material and measurements. One nearly complete
specimen in dorsal view, preserving chelipeds and
ambulatory legspartially (MUSNAF 7065 a, b—Ilcxp: 32.7
mm; wexp: 19.5 mm).

Description: Carapace: narrow anterior margin with
elongate, protruding triangular rostrum, and a pair of
supraorbital spine. One extraorbital spine as long as the
rostrum; elongate, divergent anterolateral margins slightly
convex medially, with an oblique triangular spine pointed
forward. Cheliped: flat ovoidal palm higher anteriorly,
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convex smooth dorsal margin and nearly straight ventrally;
pointed index deflected downward and directed-upward
distally; slender dactylus gently curved downward,
with small, short, pointed teeth on occlusal margin;
subrectangular carpus, with arim of small teeth along the
dorsal margin; rectangular merus, notably elongate, longer
than the double of the carpus.

Discussion: The above-mentioned characters allow
assigning the specimens to Lysirude paronae (Crema,
1895), already reported from the same area by De Angeli
et al. (2009). This species is known from the “Helvetian”
(late Miocene) of Sciolze and from the Langhian (middle
Miocene) of S. Margherita(Turin) and from the Pliocene of
OrtaSan Giulio (Novara, Piedmont) (Garassino et al., 2004).

This finding in the Early Pleistocene sediments of
Poggio i Sodi increases the stratigraphical range of this
genus.

Section Eubrachyura de Saint Laurent, 1980
Superfamily Calappoidea De Haan, 1833
Family Calappidae De Haan, 1833
Genus Calappa Weber, 1795

Type species. Cancer granulatus Linnaeus, 1758,
subsequent designation by Latreille (1810).
Fossil species. see Schweitzer et al. (2010).

Calappa cfr. C. granulata (Linnaeus, 1758)
Figure 9

Material and measurements: One left propodus in
lateral view (MUSNAF 7066 a, b —Id: 6 mm; Ipa: 8 mm;
hpa: 8 mm).

Description: Small left propodus strongly convex
dorsally, palm higher anteriorly, with nearly straight ventral
margin; dorsal margin bearing arim of almost seven pointed
acute spines. Thin, dender, pointed dactylus, nearly straight
proximally, directed-downward distally.

Discussion:; Theabove-mentioned charactersaretypical
of the left propodus of Calappa Weber, 1795, including
the extant and fossil C. granulata (Linnaeus, 1758), the
only fossil species reported to date from the Pliocene
of Tuscany, Piedmont, Emilia Romagna, and Sicily and
from the Pleistocene of Monte Pellegrino (Sicily) (Ristori,
1891, Gemmellaro, 1914; Garassino and De Angeli, 2004,
Garassino et al., 2004; De Angeli et al., 2009; Pasini and
Garassino, 2013; Garassino and Pasini, 2013). Based
upon the poor state of preservation of the specimen, it is
prudentially compared with Calappa granulata.

Superfamily Retroplumoidea Gill, 1894
Family Retroplumidae Gill, 1894
Genus Retropluma Gill, 1894

Type species: Archaeoplax notopus Alcock and
Anderson, 1894, by monotypy.

Figure 8. Lysirude paronae (Crema, 1895), MUSNAF 7065. A) dorsal
view. Scale bar: 19.5 mm. B) detail of the cheliped. Scale bar: 6 mm.
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Figure 9. Calappa cfr. C. granulata (Linnaeus, 1758), MUSNAF 7066,
lateral view of the chela. Scale bar: 6 mm.

Fossil species. see Schweitzer et al. (2010).

Retropluma craverii (Crema, 1895)
Figure 10.A-C
Goneplax craverii Crema, 1895: 675, Fig. 16.
Retropluma craverii Via Boada, 1980: 52, 53, Fig. 1. —
ViaBoada, 1982: 116, Fig. 1. — DeAngdli et al., 2011:
38-41, Figs. 2-4.

Material and measurements: Five specimensin dorsal
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Figure 10. Retropluma craverii (Crema, 1895). A) GPDG 0225, dorsal
view. Scale bar: 20 mm. B) GPDG 0226, male ventral parts. Scale bar:
18 mm. C) GPDG 0227, female ventral parts. Scale bar: 18 mm. (s4-s8:
sternites 4-8; al-a6: pleonal somites 1-6; t: telson).

and ventral views (GPDG 0223 —Icxp: 4.6 mm; Ir; 0.5 mm;
wexp: 6 mm; GPDG 0224 —Icxp: 13 mm; Ir: 1.5 mm; wexp:
18.3 mm; GPDG 0225 — Icxp: 20 mm; Ir: 2.5 mm; wexp:
24.5 mm; GPDG 0226, 0227 not measurable).
Description: Carapace: subrectangular carapace,
weakly convex longitudinally, wider than long, almost flat
in transverse section; very elongate, narrow, cylindrical
rostrum slightly spatulated in the proximal part; broad,
sinuous supraorbital margin, with small supraorbital
projection; postorbital tooth well developed, forwardly
directed; short anterolateral margin dightly concave; smooth
frontal margin and lateral margins; posterolateral margin
considerably longer and arched; gently rounded, rimmed
posterior margin distinctly broader than the orbitofrontal
margin; dorsal surface of carapace with three sharp-crested,
smooth transverseridges; continuous, straight anterior ridge,
parallel to anterior margin, crossing theentiredorsal surface;
median transverse ridge slightly inclined, well developed
at the lateral flanks only, interrupted at level of urogastric
region; continuous, straight posterior ridge, paralel to the
anterior one, located in the posterior region; dorsal surface
of carapace covered with delicate, small granulesuniformly
distributed; regions of carapace weakly marked; weak
cervica groove, located between anterior and median ridges,
separating gastric regions from branchia ones; distal part

of cervical groove ornamented with aridge of small aligned
tubercles. Mesogastric region with two blunt tubercles. —
Thoracic sternum subtriangular anteriorly in both sexes,
rounded at thetip, enlarging abruptly posteriorly, specially
in female; deep sternal cavity in male; wide triangular st4
with a deep lateral concave sinus at the first coxa joint,
ending anteriorly with arounded triangular tooth forwardly
directed (in male); petaloid st5-st7 in both sexes, slightly
shorter and higher in female, each bearing a granulate,
transverse, sinuous ridge posteriorly; st8 very reduced,
poorly preserved. — Male pleon: subtrapezoidal pleonal
somites, with smooth, median, longitudinal, granulateridge;
s3-s4 and s5? fused; triangular telson, elongate, rounded
anteriorly; pleonal shield outline slightly concavelaterally.
— Female pleon: subrectangular s1-s6 frees, articulated and
wider than male, decreasing anteriorly, laterally convex,
with concave posterior margin; a very weak median
transverse ridge present in s1-s6; sl reduced; triangular
telson wider than male. — Thoracic appendages. chelipeds
with elongate merus, short, subtriangular carpus, propodus
ventrally flatted; elongate subrectangular chelae shorter
in male, rounded dorsally, with slender elongate pointed
dactyli; dactylus gently curved distally; index straight
ventrally, dlightly curved distally; index longer than palm
in female; occlusal margins nearly smooth; P2-P4 slender,
notably elongate, flattened laterally, granulate dorsally and
ventrally, with a smooth depressed longitudinal median
ridge; P3 longer than P2, both slightly longer than P4.

Discussion; Usually thefossil record of Retroplumidae
from the Pliocene of Italy is rare. Indeed this family was
known to date only with two genera, Bathypluma (de Saint
Laurent, 1989) from Tuscany (central Italy) (Garassino
et al., 2012) and Retropluma (Gill, 1894) from Piedmont
and Emilia Romagna (N Italy). The last one is known by
the only Retropluma craverii, described for the first time
by Crema (1895) from the Late Pliocene (Piacenzian) of
Bra (Piedmont, N Italy). De Angeli et al. (2011) revised
Retropluma craverii by two retroplumidsfrom the Pliocene
of Reggio Emilia (northern Italy), with a well-preserved
pleon that allows describing morphological characters of
the sternum and pleon in both sexes, and identifying some
morphological characters, such as the very elongate and
narrow rostrum, the wide orbitofrontal margin distinctly
sinuous, ending with a well-developed tooth forwardly
directed, and the dorsal surface of the carapace with three
transverseridges, similar to those of the specimensthat are
assigned to R. craverii.

The report of this species from the Early Pleistocene
of Tuscany further enlarges its geological range and
geographical distribution southwards, in the paleo-
Mediterranean basin, pointing out the pal eo-bi ostratigraphic
problem in the reconstruction of the fossil distribution of
Retroplumidae, as already reported by de Saint Laurent
(1989, p. 150).



Superfamily Cancroidea Latreille, 1802
Family Cancridae Latreille, 1802
Subfamily Lobocarcininae Beurlen, 1930
Genus Lobocarcinus Reuss, 1857

Type species. Cancer paulino-wirtembergensis von
Meyer, 1847, by original designation.
Fossil species. see Schweitzer et al. (2010).

Lobocarcinus sismondai (von Meyer, 1843)
Figure 11
Cancer Ssmondae von Meyer, 1843, p. 590.
Cancer punctulatus Desmarest, 1822, p. 92, pl. 7, figs.
3-4.

Platycarcinus antiquus Sismonda, 1846, p. 58-60, pl. 3,
figs. 1, 2. — Meneghini, 1857, p. 528, pl. H, fig. 11.
Platycarcinus sismondai Vinassa de Regny, 1896, p. 124-
127, pl. 2, fig. 1 a, b.

Cancer deshayesii A. Milne-Edwards, 1864, p. 314, pl.
22, figs. 1, 2, pl. 23, fig. 1. — Couffon, 1908, p. 5, pl. 2,
fig. 11. —Van Straelen, 1927, p. 87, pl. 3, Ffig. 2, pl. 4,
figs. 1, 2.

Cancer sismondai A. Milne-Edwards, 1864, p. 316, pls.
24, 25. — Ristori, 1886, p. 95-99, pl. 2, fig. 1. — Varola,
1981, p. 16-26, pl. 3, figs. 5, 6, pl. 4, figs. 1, 2, pl. 5, figs.
1, 2, pl. 6, figs. 2, 4. — Bonfiglio and Donadeo, 1982,

p- 270-291, figs. 5-27, pls. 33-44. — Bonfiglio, 1982, p.
5-18, figs. 1-4, pls. 1-7. — Moisette and Miiller, 1990, p.
739, 740, pl. 1, Ffig. 1, pl. 2, figs. 1, 2. — Beschin and
Santi, 1997, p. 13, fig. 2, pl. 1, figs. 1, 2. — Garassino and
Fornaciari, 2000, p. 29, fig. 1.

Lobocarcinus sismondai Reuss, 1858, p. 41, pl. 9, figs. 1,
2. — Garassino and De Angeli, 2004, p. 42, 43, figs. 9-11.
Lobocarcinusimperator Reuss, 1858, p. 41, pIs. 7, 8, pl.
9, fig. 1.

Cancer sismondai var. antiatina Maxia, 1946, p. 134-147,
fig. 1, pl. 1, figs. 2-5.

Material and measurements: One incomplete
specimen in dorsal view (MUSNAF 7067 a, b — Icxp: 116
mm; wexp: 61 mm).

Discussion: The presence of three-fid front, the orbits
very close, the anterolateral margin with ten spiny lobes,
the posterolateral margin with a series of tubercles, and the
dorsal surface of the carapace with well-marked grooves
allow assigning the specimen to Lobocarcinus sismondai
(von Meyer, 1843). This species is widely spread in the
fossil record from the Miocene to the Pleistocene of Italy
(Piedmont, Emilia Romagna, Lazio, Puglia, Calabria,
Sardinia, Sicily) and Europe (Great Britain, the Netherlands,
Spain, Hungary, Greece, Austria), and Algeria (see De
Angeli and Garassino, 2006 for references). This is the
first report of this species from the Early Pleistocene
of Tuscany. As already pointed out by Fornaciari and
Garassino (1996), the presence of this species from the
Pleistocene of Italy questions the real systematic validity
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Figure 11. Lobocarcinus sismondai (von Meyer, 1843), MUSNAF 7067,
dorsal view. Scale bar: 61 mm.

of the extant Cancer bellianus Johnson, 1861, widespread
in the Mediterranean Sea and Atlantic Ocean (Falciai and
Minervini, 1992; Zariquiey Alvarez, 1968). Indeed, the
fossil and extant species share numerous morphol ogical
characters, such asthe shape of the carapace, the shape and
distribution of the dorsal areas of the carapace, the number
of the spiny lobes in the anterolateral margins (each lobe
armed with three teeth, of which the middie oneislarger),
the posterolateral margin with aseriesof tubercles, the shape
and location of the eyes, and the shape and ornamentation
of the chelipeds (Johnson, 1861). Further re-evaluation of
both taxal. sismondai and C. bellianusis needed to resolve
this taxonomic bias.

Superfamily Portunoidea Rafinesque, 1815
Family Polybiidae Ortmann, 1893
Genus Bathynectes Stimpson, 1871

Type species. Bathynectes longispina Stimpson, 1871,
by subsequent designation by Fowler (1912).

Fossil species. Bathynectesmuel leri Ossd and Stalennuy,
2011.

Bathynectes longipes (Risso, 1816)
Figure 12
Portunus longipes Risso, 1816: , p. 30, pl. 1, fig. 5.
Bathynectes longipes Lebour, 1928, p. 516, pl. 4, fig.
7.—Lebour, 1931, p. 93, pl. 1, fig. 1.— Bouvier, 1940,
p- 246, fig. 158, pl. 9, fig. 12. — Nobre, 1936, p. 40, pl.
15, fig. 36— Zariquey Alvarez, 1946, p. 158, pl. 15, fig.
a. — Zariquey Alvarez, 1968, 392, figs. 14e, 122a, 125b,
¢, 126h, 127¢, f. — Oss6 and Stalennuy, 2011, p. 41, 44,
fig. 8.1-5.
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Figure 12. Bathynectes longipes (Risso, 1816). A) MUSNAF 7068,
dorsal view. Scale bar: 40 mm. B) MUSNAF 7069, dorsal view. Scale
bar: 26.5 mm.

Material and measurements: Three specimens in
dorsal view (one carapace lacking the front, MUSNAF
7068 — wexp: 40 mm; one nearly complete flattened
carapace, MUSNAF 7069 —lcxp: 20.5 mm; wexp: 26.5mm
(excluding epibranchial tooth); one fragmentary carapace,
MUSNAF 7070 — not measurable).

Description: Subhexagonal carapace, with maximum
width at level of epibranchial tooth; dorsal surface slightly
convex longitudinally, slightly vaulted at anterior third;
front and orbits poorly preserved, except for the prominent
triangular outer orbital tooth; anterolateral margin convex,
with four teeth, excluding outer orbital tooth; prominent,
triangular first, second, and third teeth, anteriorly directed,
sharp, spiniform fourth (epibranchial tooth), curved, directed
laterally; posterolateral margin slightly concave, converging
posteriorly, weak re-entrant of P5 about one-third of total
length of posterolateral margin; straight posterior margin,
slightly rimmed; dorsal regions poorly defined, cervical
and brachiocardiac grooves not well marked; two small
epigastric swellings present at the base of the front;
large, swollen protogastric lobes with transverse ridges,
mesogastric region not well marked; hepatic region dightly
swollen; inflated metagastric region; depressed urogastric
region; metagastric and urogastric regions separated by a
pair of submedian gastric pits; well marked and continuous
transverseridge connecting both epibranchial teeth; slightly

swollen epibranchial, mesobranchial, and metabranchial
regions; large cardiac region, very swollen; intestinal
region flat.

Discussion: The specimens have been compared with
the genera of Polybiidae Ortmann, 1893 (sensu Schubart
and Reuschel, 2009) and Bathynectesis the only genusin
which to accommodate them, considering morphological
affinities with the fossil and extant species: four anterolateral
teeth (excluding the outer orbital tooth), amarked transverse
ridge connecting the prominent epibranchial teeth, and
a short cardiac ridge. The only fossil species known to
date is B. muelleri Osso and Stalennuy, 2011, from the
Miocene of Ukraine (Oss6 and Stalennuy, 2011). The
Miocene species differsfrom the Early Pleistocene species
(coralgal reefs the first, soft bottom the second) by two
morphological characters of the carapace: indeed in B.
muelleri, the transverse ridges of protogastric lobes are
absent and thetransverse ridge connecting both epibranchial
teeth is weak and interrupted at the metagastric level,
whereas in the Early Pleistocene species, the transverse
ridges of protogastric lobes are present and the transverse
ridge connecting both epibranchial teeth is well marked
and continuous. As reported by Zariquey Alvarez (1968)
and Falciai and Minervini (1992), two extant species of
Bathynecteslive in Mediterranean Sea, B. longipes (Risso,
1816) and B. maravigna (Prestandrea, 1839). The specimens
are excluded from B. maravigna because the extant species
has anterolateral teeth relatively longer and sharper, and
the epibranchial tooth is extremely long and directed
almost horizontally. We accommodate the specimensin B.
longipesbecause they havethe same size, and al so triangular
anterolateral teeth, moderately elongate epibranchial tooth,
slightly curved forward, the two transverse ridges of the
protogastric lobes, and the continuous and well-marked
transverse ridge connecting both epibranchial teeth.
Bathynectes longipes is reported herein for the first time
from thefossil record, attesting that the environment of the
extant Mediterranean species was colonized almost since
the Early Pleistocene.

Superfamily Xanthoidea MacL eay, 1838
Family Xantidae MacL eay, 1838
Subfamily Euxanthinae Alcock, 1898
Genus Monodaeus Guinot, 1967

Type species. Xanto couchii Couch, 1851, by origina
designation.
Fossil species. Monodaeusbortol ottii Delle Cave, 1988.

Monodaeus bortolottii Delle Cave, 1988
Figure 13
Monodaeus bortolottii Delle Cave, 1988, p. 123-126, pl.
1 (figs. 1,2), pl. 2 ( figs. 1-5).
Monodaeus bortolottii De Angeli et al., 2009, p. 185,
195, fig. 16. — Pasini and Garassino, 2013
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Figure 13. Monodaeus bortolottii Delle Cave, 1988, MUSNAF 7071,
dorsal view. Scale bar: 16.5 mm.

Material and measurements. One carapace three-
dimensionally preserved with counterpart (MUSNAF 7071
a, b —lcxp: 20 mm; wexp: 16.5 mm).

Description: Suboctagonal carapace dlightly convex,
wider than long; straight front margin, with a weak
median incision; short, convex anterolateral margin; long,
convergent posterol ateral margin; posterior margin straight
medially and convex on margins with a granular ridge;
dorsal region well marked by grooves, with wide, raised
epigastric lobes; suboval protogastric regionswell marked;
subpentagonal mesogastric regions with narrow, elongate
anterior process between protogastric regions; cardiac
region well marked by branchiocardiac grooves; small
hepatic regions poorly marked; wide branchial regions
well marked.

Discussion: The specimen is assigned to Monodaeus
bortolottii Delle Cave, 1988, already reported from the
Pliocene of Volterra (Delle Cave, 1988) and Grosseto (De
Angeli et al., 2009). Recently Pasini and Garassino (2013)
reported this species from the Pliocene (Piacenzian) of
Castellarano and Monticelli di Quattro Castella (Reggio
Emilia, N Italy). The presence of this species from the
Early Pleistocene clay sediments of Poggioi Sodi quarries
increases the stratigraphical range of this species.

Superfamily Eriphioidea MacL eay, 1838
Family Eriphiidae MacL eay, 1838
Genus Eriphia Latreille, 1817

Type species: Cancer spinifrons Herbst, 1785, by
subsequent designation by H. Milne Edwards (1842).
Fossil species. see Schweitzer et al. (2010).

Eriphia sp.
Figure 14

Material and measurements: Oneincomplete carapace

Figure 14. Eriphia sp., MUSNAF 7072, dorsal view. Scale bar: 72 mm.

in dorsal view (MUSNAF 7072 — Icxp: 44 mm; wexp: 72
mm).

Discussion: The specimen consists in a dorsally
compressed, crushed carapace and partial chelipeds.
Unfortunately the anterolateral and frontal margins are
poorly preserved and do not allow any specific comparison.
We point out, however, that the general form of the
carapace, preserving some spines along the anterolateral
margins, the slightly granulate surface with the regions
not well marked, the developed chelae, and the rounded
globular carpus having some spines, resemble the general
charactersof Eriphia cocchi Ristori, 1886, already reported
from the Pliocene of Lombardy (northern Italy) (Pasini and
Garassino, 2011) and widespread in the Pliocene of Tuscany
(Garassino et al., 2012).

Superfamily Goneplacoidea MacL eay, 1838
Family Goneplacidae MacL eay, 1838
Subfamily Goneplacinae MacL eay, 1838
Genus Goneplax Leach, 1814

Type species. Ocypoda bispinosa Lamarck, 1801, by
original designation.

Fossil species. see Schweitzer et al. (2010).

Remark — Goneplax Leach, 1814 has been the subject of
arecent review (see Garassino et al., 2013, inthisvolume).

Goneplax rhomboides (Linnaeus, 1758)
Cancer rhomboides Linnaeus, 1758, p. 626.

Goneplax rhomboides Heller, 1863, p. 104, pl. 3, figs. 3,
4. —Ristori, 1886, p. 111-113. — Zariquiey Alvarez, 1968,
p.- 414-416, fig. 138 a, b. — Rice and Chapman, 1971, p.
336, 337, 339, figs. 5-7. — Falciai and Minervini, 1992,
p- 238, pl. 17, fig. 1. — Karasawa and Kato, 2003, tab, 1,
tab. 6. — Garassino and De Angeli, 2004, p. 44, 45, figs.

12-15. — Garassino et al., 2004, p. 274, 275, fig. 14. —
Castro, 2007, p. 686-690, 692, fig. 27. — Garassino €t al.,
2012, p. 45-47, 53, fig. 20 C, D. — Garassino et al., 2013.

Material and measurements. One specimen in dorsal
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view (MUSNAF 7073 —Icxp: 18.7 mm; wexp: 14 mm)

Discussion: According to Garassino et al. (2013)
the main characters of the specimen are typical of G.
rhomboides is known to date only in the fossil record of
Italy from the Miocene to Pleistocene of Piedmont, Emilia
Romagna, Tuscany, Lazio, and Sicily, asreported by many
authors (for completereferences see Garassino et al., 2013).
This speciesiswidespread in the eastern Atlantic, western
Africa, and Mediterranean Sea, burrowing in sublittoral
shallow muddy and sandy bottoms from a few meters to
about 100 m depth (Falciai and Minervini, 1992; Zariquey
Alvarez, 1968).

Genus Albaidaplax Garassino, Pasini and Castro, 2013

Type species: Albaidaplaxispalensis Garassino, Pasini
and Castro, 2013, by monotypy.

Fossil species: Albaidaplaxispalensis Garassino, Pasini
and Castro, 2013.

Albaidaplax ispalensis Garassino, Pasini and Castro, 2013
Figure 15

Material and measurements: One specimen in dorsal
view (MUSNAF 7074 —Icxp: 17.6 mm; wexp: 14 mm).

Description: Carapace transversely rectangular,
slightly wider than long; straight front; front aswide asthe
orbits; inner edge of supraorbital margin distinct; wide,
orbits expanded distally, with one short tooth on outer
orbital angle; supraorbital margins gently sinuous, without
fissures; anterolateral margins slightly convex, apparently
toothless; long, gently rounded posterolateral margins,
strongly converging posteriorly; long, straight posterior
margin; deep gastric pits; smooth dorsal surface of carapace;
dlight subhorizontal ridge, moderately convex, al level of
antero- posterolateral margins, without clear indication of
regions; stout, heavy chelipeds (P1), with moderately long
merus; subtriangular, spineless carpus; stout, globular palm;
dactylus and index slender, as long as the propodus, with

Figure 15. Albaidaplax ispalensis Garassino, Pasini and Castro, 2013,
MUSNAF 7074, dorsal view. Scale bar: 17.6 mm.

toothless occlusal margin.

Discussion: The main morphological characters of
the carapace, such as the shape, the wide orbits gently
expanded distally, with one short tooth on outer orbital
angle, and the supraorbital margins gently sinuous, are
shared with the representatives of Albaidaplax, recently
erected by Garassino et al. (2013, see this volume), with
the type species A. ispalensis Garassino, Pasini and Castro,
2013, from the Pliocene of Spain and Italy. As reported by
Garassino et al. (2013) this species has the anterolateral
margins with a short tooth, not visible in the specimen
having anterolateral margins apparently toothless. Since
this tooth is very small, probably the state of preservation
of the specimen compromises its observation. This finding
in the sediments of Poggio i Sodi the stratigraphical range
of this genus to the Early Pleistocene.

6. Paleoenvironmental implications (A.B., R.B., FF,,
A.G., M.H., G.P)

The comparison between the calcareous nannofossil
assemblages found in decapod samples and the new
sampling data allow to date the decapods-rich fauna of
Poggioi Sodi to the late Gelasian-early Calabrian interval.
The monotonous clay sedimentation clearly indicates
stable environmental conditions through time. The
sedimentological data highlight a very low energy, distal
and relatively deep offshore environment. The presence,
inassemblage, of benthic foraminiferaand ostracodsliving
in bathyal environment reinforces the sedimentol ogical
evidences, and a200-300 m depthisreliable. In fact, these
data only partially agree with the depth record, inferred
in the literature, for described crustaceans. Decapod
fauna presented herein consists of several taxa that can
be considered as typical inhabitants of cool deep-water
environment. The callianassid Bathycalliax has so far
been known only from chemoautotrophic communities
of the deep sea, approximately 625 m (Sakai and Turkay,
1999). Similarly, the presence of Lysirude, Retropluma, and
isopod crustacean Palaega sismondai Ristori, 1891, can
be considered as indicating deep, soft bottoms. Moreover,
also the extant Nephrops norvegicusis recorded from deep-
waters in the Mediterranean area living from 20 to 800 m
on muddy bottoms in which it digs its burrows (Holthuis,
1991). Concerning Bathynectes, asreported by Politou et al.
(2005) and Oss6 and Stalennuy (2011) stated that the extant
species inhabit soft, deep bottoms of the Mediterranean
basin and the Atlantic Ocean, living from 90 m to 620 m
(B. longipes), and from 322 m to 1003 m (B. maravigna).
Moreover, the same taxa (i.e. Nephrops, Retropluma,
Bathynectes, Goneplax, Lobocarcinus) are al so reported as
cool-water inhabitants (Zariquey Alvarez, 1968; Holthuis,
1991; Sakai and Turkay, 1999).

The foraminifera and ostracod assemblages allow
indicate an upper bathyal environment, rich in nutrients,
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with fresh and low oxygenated condition at the sea floor.
Thus, the occurrence of this unusual and extremely rich
decapod fauna in the Poggio i Sodi area seems to be
influenced by complex paleoenvironmental factors, and
not exclusively by water depth. Cool water conditions at
the sea floor, clayey soft bottom, nutrients and very low
environmental energy and sedimentation rate, promoted
the development of the rich decapod community, at least
during Early Pleistocene.
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