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Abstract - Some specimens of crustacean brachyurans from the Miocene levels of the Meduna creek area (Carnic Prealps, 
NE Italy) dated to the Burdigalian are described. It is a lot of 36 specimens from the collections of the Museo Friulano di 
Storia Naturale (Udine) and all referable to “Portunus” monspeliensis (A. Milne-Edwards, 1860).
Key words: Crustacea, Brachyura, Taxonomy, Palaeogeography, Stratigraphy, Miocene, Carnic Prealps, Italy.

Riassunto breve - Vengono descritti alcuni esemplari di crostacei brachiuri provenienti dai livelli miocenici dell’area del Torrente 
Meduna (Prealpi Carniche) datati al Burdigaliano. Si tratta di un lotto di 36 reperti conservati nelle collazioni del Museo Friulano 
di Storia Naturale (Udine) e tutti riferibili a “Portunus” monspeliensis (A. Milne-Edwards, 1860).
Parole chiave: Crustacea, Brachyura, Tassonomia, Paleogeografia, Stratigrafia, Miocene, Prealpi Carniche, Italia.
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introduction

Updating of the collections’ databases of the Museo 
Friulano di Storia Naturale (Udine), various specimens 
of crustacean brachyurans have been identified, most 
of them fragmentary, coming from Miocene levels of 
the western Carnic Prealps. The specimens come from 
two outcrops, very close to each other and belonging 
to the same stratigraphic level, along the Rugo (= Rio, 
Creek) Mizza and near the confluence of the same in 
the Meduna Creek (Fig. 1). 

Considering the scarcity of informations available in 
literature about this group in relation with the Friulian 
Miocene, it was considered appropriate to carry out an 
initial cleaning operation, some detailed stratigraphic 
investigations and a more in-depth paleontological 
study.

History of Research

In Friuli, Miocene rocks emerge exclusively in the 
Carnic Prealps and in an isolated strip emerging 
from recent deposits in the area of   Pozzuolo del Friuli 
(Udine). The terrigenous succession deposited in the 

Tortonian-Aquitanian interval preserves a large amount 
of both marine and continental fossils that have been 
studied since the dawn of geological research in this 
region.

Sporadic citations of fossils from this area date back to 
the first half of the XVIII century, in the publications by 
Antonio Vallisnieri (1721) and Anton Lazzaro Moro 
(1740); later, Antonio Zanon (1767, 1768) mentions 
them in his studies on peat and marl.

 Tommaso Antonio Catullo (1827, 1837, 1842) 
provided the first stratigraphic and structural indica-
tions, albeit rather vague and in some cases inaccurate 
in some of his publications on the Veneto-Friulian Pre-
alps. Achille de Zigno (1850) was the first to correctly 
attribute part of the conglomerates cropping out in the 
pre-Alps between Treviso and Friuli to the Miocene, a 
hypothesis that was also accepted by Catullo (1856).

In the second half of the XIX century, Giulio Andrea 
Pirona (1856, 1861, 1876) and Torquato Taramelli 
(1869, 1877, 1881, 1882) began to define in more detail 
the Miocene succession of Friuli; Taramelli (1869) 
also published a paleontological study on the fossil 
echinids of Friuli in which fossils of the Miocene suc-
cession are reported for the first time.
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Fig. 1 - Map with the position of the mentioned locality (a); outcrop 1 is indicated in photo (b); on the right: view from north of 
the outcrop 1 (c) with a detail (d) of a fossil fragment (map ed. Tabacco, Udine; photo M. Ponton).

 - La posizione geografica della località citata (a); l’affioramento 1 è indicato nella foto (b); a destra: vista da nord dell’affiora-
mento 1 (c) con un dettaglio (d) di un frammento fossile (mappa della ed. Tabacco, Udine; foto M. Ponton).
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In the early years of the XX century, Giuseppe Ste-
fanini (1911 a, b, 1915a, b, 1919), Egidio Feruglio 
(1924-25) and Silvia Zenari (1927) accurately de-
scribed the Miocene succession of Friuli, framing it in 
the geological structure of the region. Stefanini (1916, 
1919) also figured, in some monographs, part of the rich 
fauna preserved in this sedimentary succession (crabs 
are not mentioned for the Friuli area).

Studies about the Miocene of Friuli have been inter-
rupted from the end of the ’20s until the end of the 
’60s of the XX century, when the interest in the Mio-
cene succession of this area is revived, with researches 
from the stratigraphic and the structural point of view 
(Gelati 1969; Stefani 1982, 1984; Martinis 1979; 
Cavallin 1981; Venturini & Tunis 1992, 1993; Biz-
zarini et al. 2020).

From a paleontological point of view, despite the 
abundance and diversity of the faunas that are preserved 
in the Miocene succession, few systematic studies have 

been made after the articles by Taramelli (1869) and 
Stefanini (1911a, b, 1915a, b, 1916, 1919).

At the beginning of the ’80s of the XX century the 
skull of a cetacean coming from the sandstones of the 
Meduna Creek near Preplans (Pilleri 1982) have been 
illustrated. More recently, some fossils from Friuli have 
been examined in more general works on Italian Mio-
cene faunas (De Angeli & Garassino 2006; Stara et 
al. 2016) and in a work on vertebrate faunas of Friuli 
(Dalla Vecchia 2008).

The Miocene macrofuna from the Mizza-Meduna 
Creeks area is mainly made up of bivalves, gastropods, 
echinoids and more rare corals, barnacles and bryozo-
ans. Among the vertebrate remains, fragments of fish 
have been reported, mainly teeth, and more rare bone 
remains of cetaceans.

The fossil crabs from Meduna Creek area near Pre-
plans (Frisanco, Pordenone) have been preliminarly 
described by De Angeli & Garassino (2006).
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Fig. 2 - Stratigraphic section of the Burdigalian-Langhian units 
of the Meduna Creek area (from Grandesso & Stefani 
2008). The levels from which the described specimens 
come from are in color.

 - Sezione stratigrafica delle unità burdigaliane-langhiane 
dell’area del Torrente Meduna (da Grandesso & Ste-
fani 2008). In colore i livelli dai quali provengono gli 
esemplari descritti.

NEw REPORT OF “PoRTUNUS” MoNSPELIENSIS FROM EARLy MIOCENE OF CARNIC PREALPS

Geological setting of the area

The Cenozoic section of the Meduna Creek is lo-
cated in correspondence to its flow into the upper 
Friulian Plain near Meduno (Pordenone). This section 
is reported in the scientific literature dealing with the 
stratigraphy of the Molasse successions of the eastern 
Southern Alps because it is a reference for the Friulian 
sector with respect to those of more western sectors 
(Stefanini 1911a, b, 1915a, b, 1919; Zenari 1927; 
Gelati 1969; Stefani 1982, 1984, 1987, Massari et 
al. 1986; Mellere et al. 2000; Grandesso & Stefani 
2008). The section occurs in the most external defor-
mation belt of the Carnic Prealps where the Cenozoic 
litostratigraphic units are deformed by antiform and 
sinform folds, often with verticalized or upside down 
bedding.

The fossil faunas object of this paper come mostly 
from (Fig. 1) a level in the right bank of the creek 
streaming from the “Pichiàs” spring (close and pa-
ralell to the Mizza Creek), a few meters from the con-
fluence of the creek with the Meduna Creek (outcrop 
1) near Preplans village. Some of them come from 
the same level outcropping in the high course of the 
Mizza Creek (outcrop 2). They have been found into a 
few-meters-thick horizon composed of fine and gray-
greenish sandstone. This sandstone is well-sorted, 
quartz and micas-rich, faintly glauconitic and scarcely 
cemented (carbonate cement).

At the base of the outcrop, a several-meters-thick 
succession of prevailing yellowish and compact ibrid 
arenite alternated with siltstone in the lower portion is 
present; it crops out just upstream of the Mizza Creek, 
from which it got the name of “arenaria del Rugo 
Mizza” (Mizza Creek sandstone; Stefani 1982). In 
the first papers, it included also the horizon that is the 
subject of this study; therefore, the “arenaria del Rugo 
Mizza” corresponds pro parte to the “arenaria di San 
Gregorio” by Massari et al. (1986).

At its top, the fine sandstone containing the fossils 
that are the subject of this paper, is overlain in se-
quence by green glauconitic sandstone about one me-
ter thick 1 m, micaceous siltstone, silty marl and dark 
marl rich in small bivalves. This sequence is overall 
about 14 m-thick, but it is crossed by some faults dis-
turbing it. The following sequence starts with a few-
meters-thick horizon (the exact thickness cannot be 
measured because of tectonic disturb) of dark green 
arenite with centimetric chert and quartz pebbles and 
variously sized bioclasts; the arenite contains quartz, 
glauconite, abundant dark clasts made of chert and 
opaque minerals and fragments of non-carbonate 
rocks. In a few meters we pass to yellowish ibrid aren-
ites, then to light yellowish calcisiltstones with small 
glassy fragments scattered inside, and finally to cal-
carenites; the latter make the raised ridge that from 

the town of Fanna reaches Meduno downtown and 
the San Martino church (from which the unit takes 
its name of “calcarenite di San Martino”) crossing the 
Meduna Creek.

The morphological features of the area are due to the 
different lithologies and to the stratigraphic structure 
that is upside down, Nw dipping with inclination at 
about 60° along the flank of a broad anticline fold. This 
fold is crossed by a system of faults and fractures that 
are both parallel and oblique to the bedding and be-
come more frequent at the passage between variably 
competent lithologies as it is the case here.

The fossil-bearing outcrop is located slightly aside 
respect to the sections that have been studied in the 
past. Keeping in consideration the local tectonical dis-
turbs, this outcrop can be referred to the upper part 
of the “molasse a Pecten lisci e coralli semplici” of 
Stefanini (1915), to the “livello e” of Zenari (1929) 
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and to the lower part of the “litozona 3” by Gelati 
(1969). Finally, as already said above, it corresponds to 
the uppermost part of the “arenaria del Rugo Mizza” 
just below to its boundary with the “calcarenite di San 
Martino” (Stefani 1982), a unit which corresponds 
pro parte to the “arenaria del Monte Baldo” (Massari 
1988) or to the “formazione del M. Baldo” (Grandes-
so & Stefani 2008).

Stefani (1982) describes these levels as rich in bra-
chiopods, bryozoans, corals, echinids and pectinid 
bivalvs and stratigraphically significative planktonic 
forams such as Globigerina bollii, G. officinalis, Glo-
bigerinoides bisphericus, G. ruber ruber, G. sacculifer, 
G. trilobus immaturus, G. trilobus trilobus, Globoquad-
rina dehiscens, G. langhiana, Globorotalia obesa, and 
G. scitula praescitula. These forams are indicative of 
the upper part of the Burdigalian.

Stefani (1984) distinguished a sequence (E) in this 
succession (fine sandstone at the base, siltstone and 
marl) that is rapidly transgressive in an outer platform 
environment with scarce sedimentation, followed by 
a correspondingly rapid regression (the following 

glauconitic sandstone); this stand-alone sequence is 
distinct from the underlying sandstone deposited in 
a prodelta or delta front environment and from the 
overlying calcarenites deposited in an outer platform 
with high sedimentation rates. Furthermore, accord-
ing to Stefani (1984), this sequence is basal in a 
megasequence showing a clear change in the sediment 
composition from prevailing silicoclastic to carbon-
ate, which occurred from the Langhian on.

In a broader analysis, Massari et al. (1986) referred 
the lower two-thirds of the “arenaria del Rugo Mizza” 
to the Burdigalian “arenaria di San Gregorio” (San 
Gregorio sandstone), which is at the top of the “third 
megasequence”. The fourth megasequence has a very 
reduced thickness. In the entire Veneto-Friulian Ba-
sin, it begins with a horizon of glauconitic sandstone 
with fossils followed by outer platform marl contain-
ing abundant and diversified microfossil associations 
composed of up to 70% of planktonic forams. This is 
the “marna di Monfumo” (Monfumo Marl). These fa-
cies are truncated by a further glauconitic horizon, 
which marks the beginning of the fifth megasequence.

A. GARASSINO, G. PASINI, M. PONTON, L. SIMONETTO

Fig. 3 - Scheme of the strati-
graphic relationships 
between units of the 
Veneto-Friuli Molasse 
(from Massari et al. 
1986). The Formation 
from which the de-
scribed specimens come 
from is in color.

 - Schema dei rapporti 
stratigrafici fra unità 
delle Molasse veneto-
friulane (da Massari 
et al. 1986). In colore la 
Formazione dalla quale 
provengono gli esempla-
ri descritti.
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Therefore, the “marna di Monfumo” is the upper 
part of the “arenaria del Rugo Mizza” (Stefani 1982).

Noteworthy, the “marna di Monfumo” is clearly dia-
chronous, being younger in the Veneto Region (Lang-
hian) and older in Friuli (spanning from the upper 
Burdigalian at the base of the sequence to the lower 
Langhian at its top) and it is marked by disconformi-
ties at its base and top.

The crab-bearing level under discussion may be re-
ferred to the upper Burdigalian because it occurs at 
the base of this unit (Figs 2, 3).

palaeontological aspects

Previous records of “Portunus” monspeliensis

The swimming crab “Portunus” monspeliensis (A. 
Milne-Edwards, 1860) was widespread from the early 
to middle Miocene (Burdigalian-early Serravallian) 
sediments from Mediterranean, Atlantic and Paratethys 
Seas coastal waters. This species is well known in the 
fossil record of Austria, Bosnia-Herzegovina, France, 
Hungary, Italy, Malta, Portugal, Slovenia, Spain, and 
Egypt (A. Milne-Edwards 1860; Blanckenhorn 
1901; Glaessner 1928, 1933; Lőrenthey & Beurlen 
1929; Via 1932; Veiga Ferreira 1954; Müller1979, 
1984, 1993; Mikuž 2003; Gatt 2006; Gašparič & Ossó 

2016; Diaz-Medina et al. 2018; Gašparič et al. 2019; 
Hyžný & Dulai 2021). The fossil record from Italy in-
cludes several Miocene localities from Sardinia (Monte 
San Michele, Tresnuraghes, Flussio, to name just a few), 
Puglia (Lecce), Emilia-Romagna (Bologna), and Friuli 
Venezia Giulia (Pordenone) (Ristori 1888; Lőrenthey 
1909; Comaschi Caria 1956; Marras & Ventura 
1991; De Angeli & Garassino 2006; Marangon & 
De Angeli 2009). Allasinaz (1987) reported some 
specimens from the Oligocene of Piedmont (Acqui, 
Alessandria), but De Angeli & Garassino (2006) 
raised some doubts about the belonging of these speci-
mens to “P.” monspeliensis, suggesting that they could 
belong to a subspecies similar to this species. 

The new report from the area of Mizza Creek, nearly 
2.5 km Nw of the previously reported Meduno (Porde-
none) locality, and considered as upper Burdigalian 
(lower Miocene), result to be the second occurrence 
and the oldest from the Friuli Venezia Giulia, enlarging 
the knowledge on the geological range and geographic 
distribution of the species in the North Eastern Medi-
terranean.

Material

The collected sample includes 36 incomplete and 
complete specimens and isolated chelipeds, collected 
from the area of Mizza Creek (Carnic Prealps, Porde-

NEw REPORT OF “PoRTUNUS” MoNSPELIENSIS FROM EARLy MIOCENE OF CARNIC PREALPS

Fig. 4 - MFSN 53747, nearly complete specimen in dorsal view.
 - MFSN 53747, esemplare quasi completo in norma dorsale.

1 cm
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none). we selected nine specimens, as follows: one 
nearly complete specimen with chelipeds, in dorsal 
view (MFSN 53747), five poorly preserved carapaces 
in dorsal and ventral views (MFSN 51696, 53413, 
53741, 53742, 53744a-b; the last one not figured), one 
isolated incomplete carapace and left chela (MFSN 
53477), and one complete right chela (MFSN 53412). 
The undescribed and studied specimens are housed in 
the Museo Friulano di Storia Naturale, Udine (MFSN).

Abbreviations: lcxp: carapace length; wcxp: carapace 
width; lc: chela length (including dactylus).

Systematic palaeontology

Section  Eubrachyura de Saint Laurent, 1980
Subsection  Heterotremata Guinot, 1977
Superfamily  Portunoidea Rafinesque, 1815
Family  Portunidae Rafinesque, 1815
Subfamily  Portuninae Rafinesque, 1815
Genus  Portunus weber, 1795

Type species: Cancer pelagicus Linnaeus, 1758, subse-
quent designation by Rathbun (1926: 75).

“Portunus” monspeliensis (A. Milne-Edwards, 1860)
Figg 4-10.

Neptunus monspeliensis
A. Milne-Edwards, 1860: 232-6, pl. 4, fig. 1, pl. 5, fig. 1.

Portunus monspeliensis
De Angeli & Garassino 2006: 59, 60 (see this refer-

ence for previous synonymies).
Artal & Gilles 2007: 8, pl. 1, fig. C.
Marangon & De Angeli 2007: 70-2, pl. 1, figs A-H.
Marangon & De Angeli 2009: 5, 6, 10, figs 2-4.
Gašparič & Ossó 2016: 58-60, pl. 1, figs A-G, pl. 2, 

figs A-G.
Díaz-Medina et al. 2018: 133-5, fig. 3A-E.
Gašparič et al. 2019: 6, 7, figs 3.1, 3.2.

“Portunus” monspeliensis
Spiridonov (2020): 158.

Loca l ity : Along the Mizza Creek (=Rugo or Rio 
Mizza) (outcrop 2) and close to the confluence of this 
creek with the Meduna Creek (outcrop 1), between 
Frisanco and Cavasso Nuovo, Carnic Prealps (Porde-
none, Friuli Venezia Giulia, NE Italy; Fig. 1).

Occurrence and measurements : Nine specimens 
in dorsal and ventral views and one complete right chela. 
Measuraments in mm, ? = uncertain measurements.
MFSN 51696 - lcxp: 36; wcxp: 40.
MFSN 53412 - lcxp: 24 (?); wcxp: 33; lc: 41.

A. GARASSINO, G. PASINI, M. PONTON, L. SIMONETTO

Fig. 5 - MFSN 53742, carapace in dorsal view.
 - MFSN 53742, carapace in norma dorsale.

Fig. 6 - MFSN 53741, carapace male in dorsal view. 
 - MFSN 53741, carapace maschile in norma dorsale. 

Fig. 7 - MFSN 53741, male in ventral view. 
 - MFSN 53741, esemplare maschile in norma ventrale. 

1 cm

1 cm

1 cm
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MFSN 53413 - lcxp: 36; wcxp: 44; lc: 43.
MFSN 53477 - wcxp: 62; lc: 55.
MFSN 53741 - lcxp: 35; wcxp: 36.
MFSN 53742 - lcxp: 52; wcxp: 30(?).
MFSN 53744a - lcxp: 36; wcxp: 47.
MFSN 53744b - lcxp: 35; wcxp: 42.
MFSN 53747 - lcxp: 33; wcxp: 60; lc: 40.

Discuss ion: Spiridonov (2020) revised the extant 
Portunoidea, pointing out that Portunus (sensu lato) 
should be splitted within other genera, making, how-
ever, more problematic to assign the fossil species of this 
genus to other ones. Indeed, as attested by Spiridonov 
himself (2020: 158) “numerous fossil examples of Portu-
nus (sensu lato) which may belong to other genera such 
as Portunus (sensu stricto), Achelous, Monomia and 
others. Distinguishing between them is not an easy task 
because many important characters are not available for 
study”. Concerning “Portunus” monspeliensis, it “could 
be referred either to Achelous and Monomia on account 
of the single visible spine on the cheliped manus and 
well-developed sculpture of the carapace, although the 
shape of the front and orbits and the relative size of the 1st 
anterolateral tooth support assignment of this species to 
Achelous”. Although Hyžný & Dulai (2021) proposed 
the new combination, Achelous monspeliensis, based on 
Spiridonov’s reappresial of extant Portunoidea, we do 
not concur, thinking that it is a premature assumption 
which still needs a careful and more accurate review of 
all fossil available specimens assigned to monspeliensis 
in order to establish its precise generic assignment. 
Indeed, some morphological details of the studied 
specimens, such as the less-developed sculpture of the 
carapace, the lack of a strong spine on the cheliped 
manus, and the undifferentiated first anterolateral spine, 
raise some doubts about their possible assignment to 
Achelous. 

Based upon Schweitzer et al. (2021: 28), the above 
mentioned characters should fit better those of Portu-
nus in having “carapace much wider than long; regions 
moderately developed; frontal margin with six spines, 
including inner-orbital spines; orbits with two closed 
fissures; anterolateral margin with nine spines including 
outer-orbital spine; chelae with well developed keels”.

Therefore, based upon the above-mentioned char-
acters, we prefer to keep the studied specimens within 
Portunus. However, until additional best-preserved 
specimens won’t be collected in order to solve defini-
tively their systematic assignment, we propose to use 
“Portunus” (sensu lato) by Spiridonov (2020) and non 
Portunus (sensu stricto) by Schweitzer et al. (2021).

Gašparič & Ossó (2016) reported the main morpho-
logical characters of P. monspeliensis, such as hexagonal 
carapace, wider than long; front protruding and slightly 
downturned, with two forward directed short spines 
on either side, followed by a distinctive sharp, outward 

Fig. 8 - MFSN 51696, male in ventral view.
 - MFSN 51696, esemplare maschile in norma ventrale.

Fig. 9 - MFSN 53412, right complete chela.
 - MFSN 53412, chela destra completa.

Fig. 10 - MFSN 53477, left complete chela.
 - MFSN 53477, chela sinistra completa.

1 cm
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pointing, inner orbital spine; orbits wider than front, 
forward directed; supraorbital margin sinuous, incised 
by two closed fissures; anterolateral margin long and 
slightly convex with nine anterolateral subtriangular 
spines, the ninth prominent, the longer, and laterally 
directed; posterolateral margin straight; protogastric 
region semi-circular lobes with transverse ridge; 
trapezoid-shaped mesogastric and metagastric regions; 
cardiac region well defined, pentagonal; intestinal re-
gion faint and circular; hepatic region flat and triangu-
lar; epibranchial region wide; cervical groove distinct; 
branchiocardiac groove well marked, along sides of 
cardiac region; P1 subequal with elongate merus, short 
carpus, and rectangular, elongate palm, with three lon-
gitudinal ridges on outer surface; triangular, elongate 
index, as long as palm; and occlusal margin of chelae 
heterodontic with a clear knob stick molariform tooth 
in the right chela, followed by a series of tuberous teeth.

The studied specimens share the main diagnos-
tic characters of this species, such as the hexagonal 
carapace, wider than long; six frontal spines (Figs 4, 
5); wide orbits with two supraorbital fissures (Figs 4, 
5); nine anterolateral subtriangular spines (the ninth 
prominent, the longer and laterally directed (Fig. 6); 
keeled elongate chelae with long dactyli having serrated 
occlusal margins (Figs 9, 10), and male pleon typically 
triangular with petaloid sternites (Figs 7, 8). 

In conclusion, they are assigned to “Portunus” mon-
speliensis based upon the above-mentioned characters.

Palaeoecology and environmental notes

“Portunus” monspeliensis results to be the most com-
mon brachyuran crab recovered “from typical Miocene 
siliciclastic and carbonate sediments” (Gašparič & Ossó 
2016: 61; Díaz-Medina et al. 2018: 130; Gašparič et al. 
2019: 2; Hyžný & Dulai 2021). Moreover, according 
to Gašparič & Ossó (2016: 61), this species is “almost 
exclusively collected from sandstone and sandy limestone 
that is interbedded with marl”, a datum in agreement 
with the sedimentology of the studied locality. Ac-
cording to Gašparič & Ossó (2016) and Marangon 
& De Angeli (2009), this lithology usually represents 
a variety of sublittoral facies comprising from inshore 
to offshore waters, or from estuarine and even lagoon 
or brackish environments with a sandy, muddy, or sea 
grass bottom (Nichols 2009). 

In conclusion “Portunus” monspeliensis may be 
mostly considered a euryhalin species due to the high 
salinity fluctuation existent in the different observed 
ecosystems in which it lived (Müller 1993), an adapta-
tion also shared with many extant portunids. Although 
the supposed oldest record of “Portunus” monspeliensis 
was reported by Allasinaz (1987) from the Oligocene 
(Rupelian) of the Ligure-Piemontese Basin (NE Italy), 
this record was considered dubious by the author him-

self. Therefore the only unambiguous record known 
to date is from the Burdigalian of SE France (Artal 
& Gilles 2007). 

The new report from the upper Burdigalian of Friuli 
(NE Italy) represents the oldest record of “Portunus” 
monspeliensis from Northern Italy, supported by rele-
vant sedimentological data.

Manuscript received on 20.IV.2021, accepted on 05.VI.2021.
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