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Abstract

The occurrence of Pachygrapsus maurus and Pachygrapsus transversus is reported from the Mal-
tese Islands for the first time on the basis of one specimen of P. maurus collected in 1990 and numer-
ous recent specimens, and the distribution of the two species is mapped. The controversial presence
of P. maurus in Italy is confirmed and two new sites for this species are reported, including the first
for the mainland of Italy. The examination of the historical specimen of P. maurus from the Genova
area revealed a misidentification of P. transversus; this record could be a result of ship-mediated
transport. First notes on the habitat of P. maurus in the central Mediterranean Sea are given. Updat-
ed maps of the distribution of P. maurus and P. transversus in the Mediterranean are provided and
the zoogeography of these species is revisited.

Keywords: Pachygrapsus marmoratus; Pachygrapsus maurus; Pachygrapsus transversus; Zoogeography;
Mediterranean Sea.
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Introduction

The grapsid genus Pachygrapsus Ran-
dall, 1840 has been recently revised by Poupin
et al. (2005) who recognized at least 12 valid
species. Subsequently, Schubart et al. (2005),
on the basis of morphological and genetic
differences between populations of Pachy-
grapsus transversus sensu Rathbun (1918)
and subsequent authors up to 2005, rein-

stituted the taxon P. socius Stimpson, 1871
for Eastern Pacific populations, raising to
13 the number of valid species in the genus. 

Three species included in Pachygrapsus
occur in the Mediterranean Sea: P. mar-
moratus (Fabricius, 1787), P. maurus (Lu-
cas, 1846) and P. transversus (Gibbes, 1850);
although these species can be readily dis-
tinguished on the basis of morphological
features (Zariquiey Alvarez, 1968) (Fig. 1),



the zoogeography of the latter two species
in the Mediterranean is not at all clear. 

The present contribution reports for
the first time the presence of P. maurus and
P. transversus in the Maltese Islands and re-
views their occurrence in Italy. Previous re-
ports of these species from the Mediter-
ranean are collated and reviewed and up-

dated distribution maps are given together
with a discussion of zoogeography.

Material and Methods 

The occurrence of Pachygrapsus mau-
rus and Pachygrapsus transversus in the Mal-
tese Islands was noted more or less simul-
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Fig. 1 a: Pachygrapsus marmoratus from Malta. f1. Diagnostic characters. b-c: Pachygrapsus transversus
from Malta. f2. Diagnostic characters. d-e: Pachygrapsus maurus from Malta. f3. Diagnostic characters.
Diagnostic characters are the number of post-orbital spines and the presence or absence of apical spines
on the posterior border of the meropodite of the fifth pereiopod.



taneously in Gozo by two of us (JP and SM,
respectively). Subsequently, systematic
searches for both species were made by the
same person (JP), with an approximately
equal searching effort, in 33 rocky sites on
the three main islands of the Maltese ar-
chipelago during the period VI-IX 2009 to
map their local distribution (Table 1; Fig.
2). Searches were made from 08.00h to
11.00h with the exception of Dwejra, where
searches were also made at other times dur-
ing the day. Particular attention was paid
to crevices, holes, rock pools and any oth-
er topographical features where crabs could
seek shelter. A limited number of individ-
uals were preserved in 70% ethanol for sub-
sequent studies in the laboratory. Private
collections of decapods were examined for
possible specimens of P. maurus and P. trans-
versus that may have gone undetected amongst
material of P. marmoratus, or have been
misidentified as such.

The occurrence of P. maurus in the Tus-
can Archipelago was noted by one of us (PP)

during field studies on the local polypla-
cophoran fauna. The species was recorded
during two visits in August 2008 to Cala
Buia near Baratti, on the north side of the
Piombino promontory (Tuscany, northern
Tyrrhenian Sea). Specimens were collect-
ed, identified in the laboratory and dry-pre-
served. A record of Pachygrapsus maurus
from Lampedusa Island (Italy), based on
photographs examined by one of us (FC),
is also included here. The historical speci-
men of  ‘P. maurus’ from Genova (Colosi,
1923) was traced to the Museo Regionale
di Scienze Naturali di Torino (Cr.1143-
MRSN ex 191-MZUT) and examined. 

The carapace width (CW) and carapace
length (CL) of all preserved specimens were
measured to the nearest 0.05 mm using
vernier callipers. Sizes reported in  ‘Mate-
rial examined’ are in millimetres and given
as CL x CW. Unless otherwise specified, le-
git of all Maltese specimens is Joseph Pis-
copo. Abbreviations used: leg., legit; AM,
Adrian Mallia; JC, John Camilleri;

Medit. Mar. Sci., 12/1, 2011, 75-93 77

Fig. 2: Map of the Maltese Islands showing localities where species of Pachygrapsus were sampled. 



LC, Luca Corradi; PJS, Patrick J Schembri;
PP, Paolo Paolini; RG, Ramon Grech; SM,
Stephen Mifsud. 

Results

Taxonomic account
Pachygrapsus maurus (Lucas, 1846)
Grapsus maurus Lucas, 1846: 20, vol. 4, pl.

2, fig. 5 [type locality: Oran, Algeria]
? Pachygrapsus maurus (Heller), Magr ,

1911: 17. [see Table 2, notes]
? Pachygrapssus maurus (Theller) (sic!),

Misuri, 1914: 264. [see Table 2, notes]
Not Pachygrapsus maurus sensu Colosi, 1923:

10; Steinitz, 1933: 152; Bodenheimer,
1935: 468; 1937: 281; Gottlieb, 1953: 441.

Pachygrapsus maurus, Zariquiey Alvarez,
1948: 291; Zariquiey Alvarez, 1952: 46;
Zariquiey Alvarez, 1962: 34; Zariquiey
Alvarez, 1963: 154; Zariquiey Alvarez,
1956: 405; Zariquiey Alvarez, 1968:
424; Garc a Raso & Jiménez Mill n,
1981: 22; Kocata , 1981: 162; Garc a
Raso, 1984: 108; Garc a Socias &
Gracia, 1988: 54; d’Udekem d’Acoz,
1994: 36; d’Udekem d’Acoz, 1999:
255; Poupin et al., 2005: 28; Vaccaro &
Pipitone, 2005: 679; Do an et al.,
2008: 1360.

Material examined
Maltese Islands. Gozo: Hondoq ir-Rum-
mien, 21 II 2009, 1 (15,1x16,85), 1 
(11,75x12,9); 27 II 2009, 1 (13,3x15,5),
PJS, JC & RG leg.;  Xatt l-Ahmar, 31 V
2009, 1 ovigerous observed, SM leg.;
Dwejra, Il-Qasir, 10 VI 2009, 12 (10,9x12;
8,3x9,4; 10,9x11,9; 8,4x9,3; 11,4x12,5; 11,4x12,6;
12,9x13,8; 10,5x11,85; 13,35x14,2; 11,7x12,9;
10,85x11,9; 9,2x10,4), 3 (10,8x12,1;
12,5x13,95; 9,7x11), 5 ovigerous 
(10,3x11,5; 11,1x12; 11,5x13; 11,1x12,4;
10,8x12,1); Dwejra, Il-Port, 10 VI 2009, 1

(10,85x11,9), 1 (12,2x13,6), 2 oviger-
ous (8,9x10,15; 10,6x12); Marsalforn,
15 VI 2009, 1 (12,7x13,9), 1 ovigerous

(11,85x13); Dahlet Qorrot, 20 VI 2009,
1 (13,35x14,4), 1 ovigerous (9,7x11,1);
Hondoq ir-Rummien, 20 VI 2009, 1 
(14,4x15,4), 1 (10,8x12); Zewwieqa, 26
VII 2009, 1 (15,1x16,1); Xlendi, 29 VII
2009, 1 (14,6x15,9), 1 ovigerous 
(13,15x14,4). Comino: Crystal Lagoon, 8
VIII 2009, 1 (13,5x14,7). Malta: Xgha-
jra, Summer 1990, 1 (10,2x11,9), AM
leg.; Wied iz-Zurrieq, 27 VI 2009, 2 
(14,8x16; 16,7x17,8); Ghar Lapsi, 27 VI 2009,
1 (5,85x7,1), 2 ovigerous (7,8x9,1;
11,2x12,6); Delimara, 03 VII 2009, 3 
(14,25x15,5; 16,55x17,5; 8,3x9,1), 1 oviger-
ous (15,5x16,9); St. Thomas bay, 03 VII
2009, 1 ovigerous (10,1x11,4); Sliema, 16
VII 2009, 3 (11,1x12,05; 15,1x16,2;
12,9x14), 1 (13,2x14,6); St. Julians, 16 VII
2009, 1 (8,6x9,95), 1 (14,35x16,3); Ar-
mier Bay, 21 VII 2009, 1 (13x14,3). Italy.
Sicily: Lampedusa, Guitcia, 14 VIII 2007,
photo of one specimen, LC leg. Tuscany:
Piombino, Cala Buia, 1 VIII 2008, 1 
(9,2x10,1), PP leg.; 26 VIII 2008, 1 
(11x12,2), 1 (11,1x11,9), 5 juveniles (CL
about 4-5 mm) observed, PP leg.

Mediterranean distribution and relevant
notes

The Mediterranean distribution of P.
maurus is summarized in Table 2 and mapped
in Figure 3. The occurrence or otherwise of
P. maurus in Italian waters is a complicat-
ed question. At least three old works re-
ported its presence in Sicily (Magr , 1911;
Misuri, 1914) and along the northern Tyrrhen-
ian shores (Colosi, 1923), but have been
overlooked by subsequent authors (Zariquey
Alvarez, 1968; Pastore, 1972; tev i &
Galil, 1994; D’Udekem d’Acoz, 1999; Pipi-
tone & Arculeo, 2003), who did not men-

s
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Table 1
Localities for Pachygrapsus spp. in the three main islands of the Maltese archipelago

with an estimate of abundance and notes on habitat. Sites correspond to sampling locations
mapped in Figure 2. Key: +++ = abundant (> 2 individuals/m2); ++ = common

(1 - 2 individuals/m2); + rare (<1 individual/m2).

Site Locality Species and abundances Shore type

P. marmoratus P. maurus P. transversus
GOZO

1 Wied il-Ghasri +++ - - Cliff shore
2 Xwejni Bay +++ - - Cobble shore
3 Qbajjar +++ - - Lowland rocky shore
4 Marsalforn +++ + - Lowland rocky shore
5 Dahlet Qorrot ++ + - Lowland rocky shore

and boulder shore
6 Hondoq ir-Rummien +++ + - Boulder and

cobble shore
7 Zewwieqa ++ + - Lowland rocky shore
8 Xatt l-Ahmar ++ + + Lowland rocky shore
9 Mgarr ix-Xini ++ - - Cobble shore
10 Xlendi ++ + - Lowland rocky shore
11a Dwejra-Cliffs + - - Cliff shore
11b Qawra Inland Sea +++ - - Cobble shore
11c Dwejra-Iz-Zerka +++ - - Lowland rocky shore
11d Dwejra-Il-Qasir + +++ - Lowland rocky shore
11e Dwejra-Il-Port + ++ + Lowland rocky shore
COMINO
12 Crystal Lagoon + + - Cliff shore
13 Blue Lagoon + - + Lowland rocky shore
14 Santa Marija Caves + - - Lowland rocky shore
MALTA
15 Paradise Bay +++ - - Boulder and

cobble shore
16 Cirkewwa +++ - - Lowland rocky shore
17 Armier Bay ++ + - Lowland rocky shore
18 St. Paul’s Bay ++ - - Concrete piers
19 Ghallis ++ - - Lowland rocky shore
20 Bahar ic-Caghaq +++ - - Lowland rocky shore
21 St. Julians ++ + - Lowland rocky shore
22 Sliema + ++ - Lowland rocky shore
23 St. Thomas Bay ++ + - Lowland rocky shore
24 Xrobb l-Ghagin ++ - - Lowland rocky shore
25 Delimara +++ + - Lowland rocky shore
26 Marsaxlokk Bay +++ - - Lowland rocky shore
27 Wied iz-Zurrieq +++ + - Lowland rocky shore
28 Ghar Lapsi + + - Lowland rocky shore
29 Golden Bay + - - Boulder shore



tion P. maurus as a species occurring along
the Sicilian or Italian shores. The sole par-
tial exception was Froglia (1995), who men-
tioned its presence in Ionian and Tyrrhen-
ian Sicily following Magr (1991) and Misuri
(1914) (Carlo Froglia, pers. comm.). A re-
cent work by Vaccaro & Pipitone (2005) re-
ports P. maurus as a common species co-
occurring with P. transversus in Sicily, with-
out providing any details. Distributional da-
ta listed in Froglia (1995) will be amplified
in the new checklist of the Decapoda of Italy
and neighbouring countries, in the light of
recent records by d’Udekem d’Acoz (1999)
from Ionian Greece and by Vaccaro & Pipi-
tone (2005) from Tyrrhenian Sicily (Carlo
Froglia, pers. comm.). However, we note
that both Magr (1911) and Misuri (1914)
based their identifications on Heller (1863).
Since the latter work does not include P.
transversus and this species would key out
as  ‘P. maurus’ using Heller's (1863) key,
without examining Magr 's and Misuri's
specimens, it is not possible to be certain of
the exact species these authors collected,
and thus we have decided to consider their
records as unconfirmed. Moreover, the
Misuri collection appears to no longer be
extant, at least where it was originally de-

posited (M. Sarà, pers. comm.). Finally, the
record of P. maurus by Colosi (1923) has
been shown to be erroneous and to actual-
ly refer to P. transversus: in the absence of
any evidence that this species is indigenous
to the area, we speculate on a possible in-
troduction through ship-mediated trans-
port. 

Pachygrapsus transversus (Gibbes, 1850)
Grapsus transversus Gibbes, 1850: 181

[type locality: Key West, Florida]
Pachygrapsus advena Catta, 1876: 7, pl. 1.
Pachygrapsus maurus sensu Colosi, 1923:

10; Steinitz, 1933: 152; Bodenheimer,
1935: 468; 1937: 281; Gottlieb, 1953:
441.

? Pachygrapsus transversus, Menioui, 1992a:
90; 1992b: 97. [see Table 2, notes]

Pachygrapsus transversus, Calman, 1927:
216; Balss, 1936: 45; Bouvier, 1940:
290; Carmin, 1955: 2; Forest &
Guinot, 1958: 13; Holthuis & Gottlieb,
1958: 101; Holthuis, 1961: 59; Kinzel-
bach, 1964: 266; Boschma, 1968: 108;
Christiansen, 1969: 92; Lipkin &
Safriel, 1971: 7; Ramadan & Dowidar,
1976: 133; Shiber, 1977: 185; Shiber,
1981: 871; Manning & Holthuis, 1981:

Medit. Mar. Sci., 12/1, 2011, 75-9380

Fig. 3: The known Mediterranean distribution of Pachygrapsus maurus (Lucas, 1846). Stars are new sites
reported in the present paper.



234; Garc a Raso & Jiménez Mill n,
1981: 22; Garc a Raso, 1984: 108;
Lewinsohn & Holthuis, 1986: 51; War-
burg et al., 1987: 761; Warburg &
Schwartz, 1993: 33; d’Udekem d’Acoz,
1999: 256; Garcia, 1994: 59; Fishelson,
2000: 413; Kocata et al., 2001: 154;
Poupin et al., 2005: 44; Schubart et al.,
2005: 103; Vaccaro & Pipitone, 2005:
677; Zaouali et al., 2007: 2; Warburg et
al., 2007: 71; Hasan et al., 2008: 530.

Material examined
Maltese Islands. Gozo: Xatt L-Ahmar, 30
VI 2007, photo of one specimen, SM leg.;
Xatt l-Ahmar, 31 V 2009, 1 (11,5x14,1),
SM leg., 2 VI 2009, 1 (6,8x8,2), SM leg;
Dwejra, Il-Port, 6 X 2009, 1 ovigerous 
(13,6x17). Comino: Blue Lagoon, 30 VII
2009, one specimen observed. Italy. Lig-
uria: Genova, 1 (15x18), MRSN - Cr.
1143.

Mediterranean distribution and relevant
notes

In compiling records of this species, we
have noted that the record from the Sea of
Marmara by Christiansen (1969) is based
on a misinterpretation by Holthuis (1961)
of a locality on the southern coast of Turkey
near Antalya, and we correct this here. The
Mediterranean distribution of P. transver-
sus is summarized in Table 2 and mapped
in Figure 4. The record from the Aegean
Sea by Vaccaro & Pipitone (2005) is not in-
cluded here since it is based on a misun-
derstanding of Koukouras (1972), who on-
ly refers to the original record of this species
from the Aegean by Kinzebach (1964) and
not to a second record. Records from the
Mediterranean coast of Morocco (Menioui,
1992a; 1992b) are considered doubtful due
to the implied absence of the otherwise ubiq-
uitous P. marmoratus, and need to be con-

firmed to eliminate the possibility of misiden-
tification. 

Observations
Table 1 gives the results of the surveys

for Pachygrapsus spp. made on Maltese
shores. In the Maltese Islands, both P. mau-
rus and P. transversus only occurred on Co-
ralline Limestone shores and were never
found on Globigerina Limestone ones, nor
on artificial (concrete) shores and vermetid
platforms. Ovigerous females of both species
were found. In general, P. maurus seemed
to prefer exposed shores and in embayments
it was only found along the headlands at the
mouth of the bay. The highest population
densities of P. maurus were recorded at Il-
Qasir in Dwejra (Gozo), one of the most
exposed shores in the Maltese Islands. The
crabs sheltered in holes in the rock where
they fitted snugly and were only occasion-
ally found in crevices. Moreover, where P.
maurus co-occurred with P. marmoratus,
the first occurred mainly in the upper medi-
olittoral/supralittoral zone and rarely at sea
level, while the latter was found closer to
sea level in the lower mediolittoral. P. mar-
moratus also commonly occurred in rock
pools, where P. maurus was never found.
The few specimens of P. transversus found
in the Maltese Islands only occurred close
to sea level either on algal turf or amongst
algae.

At Cala Buia individuals of P. maurus
occurred on the seaward margin of a Litho-
phyllum byssoides and vermetid cornice rich
in encrusting Rhodophyta and exposed to
strong wave action under N and NW winds.
Crabs were noted to move rapidly among
the small vermetid gastropods and rocky
crevices at sea level. Five juvenile specimens
were observed in the field but were not
caught. Adults and juveniles of P. marmoratus
were also recorded at the same site.

s
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Discussion

Pachygrapsus marmoratus is clearly a
Northwest Atlantic-Mediterranean species
that occurs throughout both basins of the
Mediterranean, in the Sea of Marmara and
in the Black Sea, in most islands of the Mac-
aronesian archipelagos, and on the main-
land Atlantic coast from Morocco to the
French coast at the western entrance of the
English Channel (D’Udekem d’Acoz, 1999;
Ingle & Clark, 2008; Dauvin, 2009).

Pachygrapsus maurus seems to be a pre-
dominantly Macaronesian-West Mediter-
ranean species, with stable populations in
all the Macaronesian archipelagos, except
for the Cape Verde Islands, and patchily
distributed Mediterranean populations along
the Spanish coast, including the Balearic Is-
lands, France and the Tyrrhenian shores of
Italy. Its presence in the eastern basin seems
to be more sporadic, with a few records from
the Ionian coast of Sicily, Greece close to
the Strait of Otranto, Crete in the Aegean,
and from the southern coast of Turkey. Al-
together, only three specimens are known
from the Mediterranean shores of Africa
(two from 1840-42 and one from 1946),
all from the Algerian and Moroccan coasts
in the western basin, while there are no
records of this species from Corsica and Sar-
dinia, the Adriatic, and the entire southern
and eastern shores of the Mediterranean
from western Algeria to the Turkish-Syri-
an border (Table 2; Fig. 3). Were it not for
the records of this species from Crete
(D’Udekem d’Acoz, 1994) and the present
records from Lampedusa and Malta, this
crab would have a typical northern Mediter-
ranean distribution characteristic of less
thermophilic species. No information is
available on the thermal biology of this
species, which is unfortunate in view of the
current interest in possible biogeographi-

cal shifts in the distribution of temperature-
sensitive species powered by the warming
of the Mediterranean (e.g. Bianchi, 2007).
According to Poupin et al. (2005), the patchy
Mediterranean distribution is due to the
rarity of suitable habitats. However, our ob-
servations on Malta show that here at least,
P. maurus is neither limited to coralline al-
gal trottoirs, as some authors have suggested
(e.g. Zariquiey Alvarez, 1948; 1968), nor to
Brachidontes pharaonis beds as in Turkey
(Do an et al., 2008) or to vermetid plat-
forms (Chemello, 2009), but seems to pre-
fer a narrow ecological niche constituted by
topographically complex rocky shores ex-
posed to intense wave hydrodynamism, as
supposed by d’Udekem d’Acoz (1994). More-
over, no specimens were found in Brachi-
dontes facies during this or previous stud-
ies in the Maltese Islands (Mifsud & Cil-
ia, 2009) and along the Calabrian shores of
the Messina Strait area (Crocetta et al., 2009;
Crocetta, pers. obs.). P. maurus may well
occupy a rather specific microhabitat on ex-
posed rocky shores but there is no reason
to believe that such microhabitats are not
more widespread in the Mediterranean than
suggested by the known distribution of this
species. Observations made in the Maltese
Islands suggest a spatial partitioning with
respect to the other two Pachygrapsus species,
but this was not confirmed by field obser-
vations from Cala Buia, where both P. mau-
rus and P. marmoratus occurred at sea lev-
el. Further studies are therefore needed to
understand how the crabs reduce interspe-
cific competition when sympatric.

Pachygrapsus transversus has a wide dis-
tribution on both coasts of the tropical
and subtropical Atlantic, including many is-
land groups, and in the Mediterranean, where
it has a more or less tripartite distribution
with records from the western part of the
West Basin (Spain), records from the Cen-
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tral Mediterranean (Tunisia, Sicily and Mal-
ta, where it is a rare species in all three lo-
calities), and established populations in the
eastern part of the East Basin (Egypt, Israel,
Lebanon, Syria, Cyprus, with a few records
from southern Turkey and the Aegean Sea)
(Table 2; Fig. 4). The origin of the entire
eastern Mediterranean population of P. trans-
versus has been hypothesized to be due to
an initial accidental introduction to the Le-
vantine coasts (Holthuis & Gottlieb, 1958),
although Manning & Holthuis (1981) have
subsequently suggested a natural range for
this species from Angola to the eastern
Mediterranean Sea, and therefore along the
entire north coast of Africa. However, this
hypothesis is not supported by records of P.
transversus from the Mediterranean African
coast, apart from those listed in Table 2. The
distance tree based on mtDNA sequences
in Schubart et al. (2005) suggests that the
West and East Basin populations of this
species are genetically close and much clos-
er to Eastern Atlantic populations than to
Western Atlantic ones. It suggests an Eastern
Atlantic source population for the Mediter-
ranean populations of P. transversus whether

these originated through a natural range ex-
tension into the Mediterranean from West
Africa or through human transport, or a
combination of both processes. Several work-
ers have hypothesized a relict Mediterranean
distribution of this essentially Atlantic species
(Por, 1978; Almaca, 1985; Zibrowius, 1991),
but the lack of studies of upper-shore crabs
by taxonomists, especially along the African
Mediterranean shores, makes such a sug-
gestion premature. The ecological niche
of P. transversus is somewhat puzzling. P.
transversus occupies a wide array of habitats
along its Mediterranean distributional range.
It has been reported from rock pools and
holes in the mediolittoral (Shiber, 1981;
Lewinsohn & Holthuis, 1986; Fishelson,
2000) as well as in the upper infralittoral
(Holthuis, 1961; Kinzelbach, 1964; Garc a
Raso & Jiménez Mill n, 1981), and it has
been found in the mediolittoral on cobble
(Warburg et al., 2007) and rocky (Lipkin
& Safriel, 1971) shores, on infralittoral rocky
bottoms (Garc a Raso & Jiménez Mill n,
1981; Hasan et al., 2008), among algae
(Holthuis, 1961; Hasan et al., 2008), on sandy
bottoms with stones, or with stones and Posi-
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Fig. 4: The known Mediterranean distribution of Pachygrapsus transversus (Gibbes, 1850). Stars are new
sites reported in the present paper. The ship symbols represent occurrences probably as a result of ship-
mediated transport.



donia (Holthuis, 1961), and associated with
vermetid platforms (Vaccaro & Pipitone,
2005; Chemello, 2009). In the Maltese Is-
lands it was only found close to sea level, ei-
ther on algal turf or amongst algae, sug-
gesting that the species could occupy the
same ecological niche as P. marmoratus and
further studies are therefore needed to
understand niche partitioning in these species.
The wide ecological valency of P. transver-
sus is not consistent with its patchy Mediter-
ranean distribution. As for P. maurus, the
paucity of records of P. transversus may well
be an artefact of lack of studies along the
African Mediterranean coasts and possi-
bly also due to misidentification of the species
as P. marmoratus. 

The new records reported here imme-
diately raise the question of the origin of
these crabs. The decapod fauna of the Mal-
tese Islands was last reviewed by Schembri
& Lanfranco (1984), who, on the basis of lit-
erature records and examination of collec-
tions, only listed Pachygrapsus marmoratus.
The past presence of the other two species
seems to be excluded since examination of
old collections and of photographs did not
reveal any specimens attributable to any
species other than the ubiquitous P. mar-
moratus prior to 1990. Moreover, while on-
ly very few individuals of P. transversus have
been found, P. maurus occurs as consider-
able populations on all the three main islands
of the Maltese archipelago and on shores
that are much frequented, including by nat-
uralists and by others collecting shore crabs
for scientific research or use in student prac-
ticals. Human-mediated transport also seems
to be excluded. The ease with which shore
and shallow water grapsids are transported
by vessels or with floating objects has been
commented on by many (e.g. Wolff, 1954;
Garcia, 1994) and the documented transport
of P. transversus by ships to localities, usu-

ally ports, outside its natural distributional
range (e.g. Catta, 1876; Christiansen, 1969),
led Zaouali et al. (2007) to suggest that their
recent record of this species from Tunisia
was the result of ship-mediated transport.
However, in Malta, neither P. maurus nor P.
transversus have been found within or close
to the commercial port areas (the Valletta
harbours and Marsaxlokk Bay), and while P.
maurus was found at Zewwieqa, just outside
the only port on Gozo (Mgarr Harbour), this
is not an international port but serves main-
ly for inter-island transport and has a small
yacht marina. Had either species been in-
troduced through commercial shipping, pop-
ulations would have been expected also in
the port areas and not predominantly in lo-
calities well away from any port activities.
The most feasible explanation for the oc-
currence of both P. maurus and P. transver-
sus in the Maltese Islands and Lampedusa
seems to be that these new records are a re-
sult of a natural range expansion. There does
not seem to be any published information
on the duration of the planktonic larval stages
of either species, however. As presently known,
P. maurus occurs on the northeastern and
eastern coasts of Sicily, while P. transversus
is found on the northeastern Sicilian coast
only; however, there is a strong possibility
that either or both species may live along the
southern coast in as yet undiscovered popu-
lations. Natural range extension would in-
volve larval transport from established Si-
cilian populations since ones further to the
west and to the east of the Maltese and Pe-
lagian Islands are likely to be too far away
for this mechanism to operate.

In the case of Italy, a Pachygrapsus sp.
(not P. marmoratus) is known to have oc-
curred in Sicily for at least 100 years (Misuri
1914). That it was only recently re-discov-
ered along the shores of the Palermo area
(Vaccaro & Pipitone, 2005) may be attrib-
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utable to the lack of studies on shore de-
capods and/or on misidentifications by non-
specialists. The Tyrrhenian record of P. mau-
rus reported here may be due to natural dis-
persal since the locality where the species
was found is quite far from harbours; more-
over, it can be only be accessed by boat dur-
ing calm seas, so there is also the possibili-
ty that the population had existed undis-
covered for many years. The recently dis-
covered population of P. transversus in north-
ern Sicily (Vaccaro & Pipitone, 2005) does
not seem to be connected with the first, prob-
ably ship-mediated record of this species
from Italy (Colosi, 1923 - misidentified as
P. maurus).

In conclusion, we note that the Mediter-
ranean zoogeography of both P. maurus and
P. transversus is still uncertain given that
large areas of shore have not been sys-
tematically explored for these species,
and that in some localities, two, and occa-
sionally all three, species may occur sym-
patrically, suggesting that presently unknown
mechanisms for resource portioning may
be operating.

Acknowledgements

Joseph A Borg (Malta), Luca Corradi
(Verona, Italy), Carlo Froglia (Ancona, Italy),
Carlo Pipitone (Castellammare del Golfo,
Italy) and Cedric d’Udekem d’Acoz (Brus-
sels, Belgium) shared with us their data on
P. maurus from Malta, Italy and Greece. Al-
berto Chiarle (Turin, Italy) and Luigi Pan-
no (Turin, Italy) made available for study  ‘P.
maurus’ from Genova. Dimitris Poursanidis
(Heraklion, Greece) provided the template
of the map of the Mediterranean Sea. Ar-
gyro Zenetos (Anavissos, Greece), Serhat
Albayrak (Istanbul, Turkey) and Prassede
Vella (Boston, USA) provided literature.
We are grateful to all of them.

References

ALMA A, C., 1985. Evolutionary and
zoogeographical remarks on the
Mediterranean fauna of brachiuran
crabs. p.347-366. In: Mediterranean
marine ecosystems, M. Moiraitou-
Apostolopoulou & V. Kiortsis (Eds),
Plenum, London. 

BALSS, H., 1936. Decapoda. Part VII. The
fishery grounds near Alexandria. Fish-
eries Research Directorate Notes &
Memoirs - Cairo, 15: 1-67.

BIANCHI, C.N., 2007. Biodiversity issues
for the forthcoming tropical Mediter-
ranean Sea. Hydrobiologia, 580: 7-21.

BODENHEIMER, F.S., 1935. Animal life
in Palestine. An introduction to the prob-
lems of animal ecology and zoogeogra-
phy. Jerusalem, Israel, 506 pp.

BODENHEIMER, F.S., 1937. Prodromus
Faunae Palestinae. Essai sur les élé-
ments zoogéographiques et historiques
du sud-ouest du sus-règne paléarc-
tique. Mémoires présentés à l'Institut
d'Egypte, 33: 1-286.

BOSCHMA, H., 1968. Pachygrapsus trans-
versus (Gibbes), a new host of Sacculi-
na carcini Thompson (Cirripedia, Rhi-
zocephala). Crustaceana, 14 (1): 108.

BOUVIER, E.L., 1940. Décapodes
marcheurs. Faune de France, 37: 1-404.

CALMAN, W.T., 1927. Report on the
Crustacea Decapoda (Brachyura).
Zoological Results of the Cambridge
Expedition to the Suez Canal, 1924.
XIII. Transactions of the Zoological
Society of London, 22: 211-217.

CARMIN, J., 1955. Some additional notes
on the fauna of the tidal zone of our
Mediterranean and Red Sea. Bulletin
of the Independent Biological Laborato-
ries Kefar-Malal, 11: 1-4.

CATTA, J.D., 1876. Note sur quelques

Medit. Mar. Sci., 12/1, 2011, 75-93 89



crustacés erratiques. Annales des
Sciences Naturelles Zoologie, 3: 1-33.

CHEMELLO, R., 2009. Le biocostruzioni
marine in Mediterraneo. Lo stato delle
conoscenze sui reef a vermeti. Biologia
Marina Mediterranea, 16: 2-18.

CHRISTIANSEN, M.E., 1969. Marine
invertebrates of Scandinavia, No. 2,
Crustacea Decapoda Brachyura.
Universitetsforlaget, Oslo. 143 pp.

COLOSI, G., 1923. Crostacei decapodi della
Cirenaica. Memorie del Regio Comitato
Talassografico Italiano, 104: 1-11.

CROCETTA, F., RENDA, W. &
VAZZANA, A., 2009. Alien Mollusca
along the Calabrian shores of the
Messina Strait area and a review of
their distribution in the Italian Seas.
Bollettino Malacologico, 45: 15-30.

DAUVIN, J.C., 2009. New record of the
marbled crab Pachygrapsus marmora-
tus (Crustacea: Brachyura: Grap-
soidea) on the coast of northern
Cotentin, Normandy, western English
Channel. Marine Biodiversity Records, 2
(e92): 1-3. (published online)

DO AN, A., ÖZCAN, T., BAKIR, K. &
KATA AN, T., 2008. Crustacea
Decapoda associated with Brachi-
dontes pharaonis (P. Fischer, 1870)
(Mollusca, Bivalvia) beds from the
Levantine coasts of Turkey. Crus-
taceana, 81: 1357-1366.

FISHELSON, L., 2000. Marine animal
assemblages along the littoral of the
Israeli Mediterranean seashore: the
Red-Mediterranean Seas communities
of species. Italian Journal of Zoology, 67
(4): 393-415.

FOREST, J. & GUINOT, D., 1958. Sur
une collection de Crustacés Décapodes
des côtes d'Israel. Bulletin of the Sea
Fisheries Research Station in Haifa, 15:
4-16.

FROGLIA, C., 1995. Crustacea Malacos-
traca. III (Decapoda). p.1-17. In:
Checklist delle specie della fauna ital-
iana, A. Minelli, S. Ruffo & S. La Posta
(Eds), Calderini, Bologna.

GARCIA, L., 1994. Pachygrapsus transver-
sus (Crustacea: Decapoda: Grapsidae)
a les Illes Balears. Bollet de la Societat
d’Hist ria Natural de les Balears, 37:
59-63.

GARC A RASO, J.E., 1984. Brachyura of
the coast of Southern Spain (Crus-
tacea, Decapoda). Spixiana, 7: 105-113.

GARC A RASO, J.E. & JIMÉNEZ
MILL N, F., 1981. Algunas especies
de dec podos (Crust.) del litoral
malaguen~o. Bolet n de la Asociacifin
Espan~ola de Entomolog a, 4: 19-24.

GARC A SOCIAS, L.L. & GRACIA, F.,
1988. Nuevas aportaciones a la fauna de
Crustacea Decapoda de las Islas Balear-
es. Bollet de la Societat d’Hist ria Nat-
ural de les Balears, 32: 47-56.

GIBBES, L.R., 1850. On the carcinological
collections of the cabinet of the Boston
Society of Natural History in the Unit-
ed States, with an enumeration of
species contained therein, and descrip-
tions of new species. Proceedings of the
American Association for the Advance-
ment of Science, 3: 167-201.

GOTTLIEB, E., 1953. Decapod crus-
taceans in the collection of the Sea
Fisheries Research Station, Caesarea,
Israel. Bulletin of the Research Council
of Israel, 2: 440-441.

HASAN, H., ZEINI, A. & NO L, P.Y.,
2008. The marine decapod Crustacea
of the area of Lattakia, Syria. Crus-
taceana, 81 (5): 513-536.

HELLER, C., 1863. Die Crustaceen des
südlichen Europa: Crustacea Podoph-
thalmia. Mit einer Übersicht über die
horizontale Verbreitung sämtlicher

Medit. Mar. Sci., 12/1, 2011, 75-9390



europäischer Arten. W. Braumüller,
Wien, 336 pp.

HOLTHUIS, L.B., 1961. Report on a col-
lection of Crustacea Decapoda and
Stomatopoda from Turkey and the
Balkans. Zoologische Verhandelingen,
47 (1): 1-67.

HOLTHUIS, L.B. & GOTTLIEB, E.,
1958. An annotated list of the decapod
Crustacea of the Mediterranean coast
of Israel, with an appendix listing the
Decapoda of the eastern Mediter-
ranean. Bulletin of the Research Council
of Israel, 7: 1-126.

INGLE, R.W. & CLARK, P.F., 2008. First
reported occurrences of the marbled
crab, Pachygrapsus marmoratus (Crus-
tacea: Brachyura: Grapsoidea) in
southern coastal waters of the British
Isles. Marine Biodiversity Records, 1
(e26): 1-3. (published online)

KINZELBACH, R., 1964. Pachygrapsus
transversus (Gibbes, 1850) in der
Aegäis (Crustacea Decapoda). Bonner
Zoologische Beitraege, 15 (3-4): 266-
267.

KOCATA , A., 1981. Liste préliminiaire
et répartition des crustacés decapodes
des eaux Turques. Rapports et Procès-
Verbaux des Rèunions de la Commis-
sion Internationale pour l’Exploration
Scientifique de la Mer Méditerranée, 27:
161-162.

KOCATA , A., KATA AN, T. & BENLI,
H.A., 2001. Contribution to the knowl-
edge of the Crustacean fauna of
Cyprus. Israel Journal of Zoology, 47:
147-160.

KOUKOURAS, A., 1972. Contribution to
the study of the decapod Crustacea of
Greece. Hellenic Oceanography and
Limnology, 11: 745-769.

LEWINSOHN, C. & HOLTHUIS, L.B.,
1986. The Crustacea Decapoda of

Cyprus. Zoologische Verhandelingen,
230: 1-64.

LIPKIN, Y. & SAFRIEL, U., 1971. Inter-
tidal zonation on rocky shores at
Mikhmoret (Mediterranean, Israel).
Journal of Ecology, 59: 1-31.

LUCAS, H., 1846. Histoire naturelle des
animaux articules. In: Exploration scien-
tifique de l'Algerie pendant les annees
1840, 1841, 1842 publiee par ordre du
Gouvernement et avec le concours d'une
commission academique. Paris,
Sciences physiques, Zoologie 1: 89-271.

MAGR , F., 1911. I Crostacei decapodi
del compartimento marittimo di Cata-
nia. Atti dell'Accademia Gioenia di
Scienze Naturali in Catania, 5: 1-46.

MANNING, R.B. & HOLTHUIS, L.B.,
1981. West African brachyuran crabs
(Crustacea: Decapoda). Smithsonian
Contributions to Zoology, 306: 1-379.

MENIOUI, M., 1992a. Etude faunistique
et écologique des peuplements infralit-
toraux superficiels des côtes rocheuses
du Maroc. III - Peuplement à Cysto-
seira fimbriata. Bulletin de l'Institut sci-
entifique, Rabat, 16: 87-93.

MENIOUI, M., 1992b. Etude faunistique
et écologique des peuplements infralit-
toraux superficiels des côtes rocheuses
du Maroc. IV - Peuplement à Cysto-
seira stricta. Bulletin de l'Institut scien-
tifique, Rabat, 16: 94-101.

MIFSUD, C. & CILIA, D.P., 2009. On the
presence of a colony of Brachidontes
pharaonis (P. Fischer, 1870) (Bivalvia:
Mytilidae) in Maltese waters (Central
Mediterranean). Triton, 20: 20-22.

MISURI, A., 1914. Contributo alla
conoscenza della fauna carcinologica
siciliana. I crostacei podoftalmi del
Golfo di Palermo. Nota I. Brachiuri.
Giornale di Scienze Naturali ed Eco-
nomiche di Palermo, 30: 231-264.

Medit. Mar. Sci., 12/1, 2011, 75-93 91



PASTORE, M., 1972. Decapoda Crus-
tacea in the Gulf of Taranto and the
Gulf of Catania with a discussion of a
new species of Dromidae (Decapoda
Brachyura). Thalassia Jugoslavica, 8:
105-117.

PIPITONE, C. & ARCULEO, M., 2003.
The marine Crustacea Decapoda of
Sicily: a checklist with remarks on their
distribution. Italian Journal of Zoology,
70: 69-78.

POR, F.D., 1978. Lessepsian migration.
The influx of Red Sea biota into the
Mediterranean by way of the Suez
Canal. Ecological Studies, vol. 23,
Springer-Verlag, Berlin, 228 pp.

POUPIN, J., DAVIE, P.J.F. & CEXUS,
J.C., 2005. A revision of the genus
Pachygrapsus Randall, 1840 (Crus-
tacea: Decapoda: Brachyura, Grapsi-
dae), with special reference to the
Southwest Pacific species. Zootaxa,
1015: 1-66.

RAMADAN, S.E. & DOWIDAR, N.M.,
1976. Brachyura (Decapoda Crustacea)
from the Mediterranean waters of
Egypt. Thalassia Jugoslavica, 8: 127-139.

RATHBUN, M.J., 1918. The grapsoid
crabs of America. Bulletin of the United
States National Museum, 97: 1-461.

SCHEMBRI, P.J. & LANFRANCO, E.
1984. Marine Brachyura (Crustacea:
Decapoda: Brachyura) from the Mal-
tese Islands and surrounding waters
(Central Mediterranean). Centro, 1:
21-39.

SCHUBART, C.D., CUESTA, J.A. &
FELDER, D.L., 2005. Phylogeography
of Pachygrapsus transversus (Gibbes,
1850): the effect of the American con-
tinent and of the Atlantic Ocean as
gene flow barriers and recognition of
Pachygrapsus socius as a valid species.
Nauplius, 13 (2): 99-113.

SHIBER, J.G., 1977. Trace elements in
two Ras Beirut shore crabs. Cercet ri
Marine, 10: 185-192.

SHIBER, J.G., 1981. Brachyurans from
Lebanese waters. Bulletin of Marine
Science, 31 (4): 864-875.

STEINITZ, W., 1933. Beiträge zur Kennt-
nis der Küstenfauna Palästinas. II.
Pubblicazioni della Stazione Zoologica
di Napoli, 13: 143-154.

TEV IC’, Z. & GALIL, B., 1994. Check-
list of the Mediterranean brachyuran
crabs. Acta Adriatica, 34 (1-2): 65-76.

UDEKEM D’ACOZ C., D’., 1994. Contri-
bution à la connaissance des Crustacés
Décapodes Helléniques 1: Brachyura.
Bios, 1 (2): 9-47.

UDEKEM D’ACOZ C., D’., 1999. Inven-
taire et distribution des Crustacés
Décapodes de l’Atlantique nord-orien-
tal, de la Méditerranée et des eaux con-
tinentales adjacentes au nord de 25ÆN.
Collection Patrimoines Naturels, 40: 1-
383.

VACCARO, A.M. & PIPITONE, C.,
2005. First record of Pachygrapsus
transversus (Gibbes, 1850) (Brachyura,
Grapsidae) in Italian waters. Crus-
taceana, 78 (6): 677-683.

ZAOUALI, J., BEN SOUISSI, J., GALIL,
B.S., UDEKEM D’ACOZ C., D’. &
BEN ABDALLAH, A., 2007. Grap-
soid crabs (Crustacea: Decapoda:
Brachyura) new to the Sirte Basin,
southern Mediterranean Sea - the
roles of vessel traffic and climate
change. Marine Biodiversity Records, 1
(e73): 1-5 .

ZARIQUIEY ALVAREZ, R., 1948. For-
mas mediterr neas nuevas o intere-
santes. Dec podos espanoles I. Eos,
24: 257-309.

ZARIQUIEY ALVAREZ, R., 1952.
Fauna Mogrebica. Crusta’ceos Deca’po-

Medit. Mar. Sci., 12/1, 2011, 75-9392



dos recogidos por el Dr. Rutllant en
aguas de Melilla. Instituto General
Franco de Estudios e Investigacion
Hispano-Arabe, Tetu n, 52 pp.

ZARIQUIEY ALVAREZ, R., 1956.
Crust ceos Dec podos de la regi n
de Cadaqués (Espan~a). Études carci-
nologiques méditerranéennes. I. V e et
Milieu, 6 (2): 397-409.

ZARIQUIEY ALVAREZ, R., 1962. Cam-
pan~a carcinol gica del verano de 1960.
Investigacion Pesquera, 21: 29-37.

ZARIQUIEY ALVAREZ, R., 1963.
Campan~a carcinol gica del verano de
1961 en el litoral de la provincia de
Gerona. Investigacion Pesquera, 22:
145-156.

ZARIQUIEY ALVAREZ, R., 1968.
Crust ceos Dec podos Ibéricos.
Investigacion Pesquera, 32: 1-510.

ZIBROWIUS, H., 1991. Ongoing modifi-
cation of the Mediterranean marine
fauna and flora by the establishment of
exotic species. Mésogée, 51: 83-107.

WARBURG, M.R., GOLDENBERG, S.
& TUDIVER, B., 1987. Osmotic and
ionic regulation in two Pachygrapsus
crabs, under varying salinities and
dehydration. Comparative Biochemistry
and Physiology, 86 (4): 761-765.

WARBURG, M.R. & SCHWARTZ, Y.,
1993. Intra- and interspecific relation-
ships within a crab community of the
intertidal rocky shore in the eastern
Mediterranean. Bios, 1: 33-47.

WARBURG, M.R., AMAR, K.O.,
DAVIDSON, D., SAYAG, L.,
SCHWARTZ, Y., TUDIVER, B. &
YIFRACH, H., 2007. Long-term study
on a brachyuran crab community
(Crustacea: Decapoda) inhabiting a
boulder shore in the eastern Mediter-
ranean: relative abundance. Zoology in
the Middle East, 41: 71-80.

WOLFF, T., 1954. Occurrence of two east
American species of crabs in European
waters. Nature, 174: 188-189.

Medit. Mar. Sci., 12/1, 2011, 75-93 93



Powered by TCPDF (www.tcpdf.org)

http://www.tcpdf.org

