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ABSTRACT. This study aimed to describe the species composition and abundance of the porcellanid crabs inhabiting the
consolidated sublittoral off an island on the southeastern coast of Brazil. During a sampling program at Vitéria Island
(23°44'S, 45°01'W), collections were carried out monthly from February 2004 through January 2006. The crabs were
hand-caught by SCUBA divers during the daytime. The greatest carapace width (CW) was measured, and the sex and
developmental stage were identified for each crab. The specimens were grouped into five demographic categories:
juvenile males, adult males, juvenile females, adult females, and ovigerous females. A total of 275 crabs belonging to
three genera and six species were obtained. Petrolisthes amoenus (Guérin-Méneville, 1855) and Pachycheles riisei (Stimpson,
1858) were the most abundant species. Most of the demographic classes were represented for both species, except that
no adult females of P. riisei were recorded. Among the porcellanids, Pachycheles monilifer (Dana, 1852) was the domi-
nant species; it comprised more than 75% of the total individuals sampled, and showed the highest constancy index for
the region. The results obtained in this study provided information regarding the faunal composition and the relative
abundance of the species, which will be useful as a reference for other sublittoral consolidated-bottom regions along the

southeast Brazilian coast.
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Porcellanidae crabs are distributed in tropical and sub-
tropical regions through the western Atlantic Ocean, from
North Carolina (USA) to Argentina. In Brazil, the family is rep-
resented by 23 species in seven genera, which are found along
the entire Brazilian coast (MeLo 1999). Porcellanids are mainly
inhabitants of the coastal zone, and are commonly found in
intertidal and sublittoral zones, particularly on hard substrata
such as caves, excavations in coral reefs, under rocks, calcare-
ous seaweed bottoms, worm tubes and sponge cavities (see
RobricuEz et al. 2005).

Knowledge of the faunal composition on a regional scale
can be used for several purposes, as follows: to provide basic
information for comparative biodiversity studies; as a tool to
recognize and to delimit protection areas; in the identification
of potential anthropogenic impacts, through evaluation of the
complexity of the local community; or to provide useful infor-
mation to estimate the availability of living resources (HENDRICKX
& Harvey 1999).

Although information on the biology of crabs is still sparse,
some studies have reported on important features of porcellanid
populations in general (MiCHELETTI-FLORES & NEGREIROS-FRANSOZO
1999), community dynamics (NEGREIROs-FRANsOzO et al. 1997,
Fransozo et al. 1998, MANTELATTO & Souza-CAREY 1998, RIVADENEIRA

etal. 2010), community richness (Lira et al. 2001, SippiQui & Kazmr
2003, HerNANDEZ-AvILA et al. 2007, Lira et al. 2007), geographic
distributions of western Atlantic species (WErDING et al. 2003,
RobriGuez et al. 2005), and records of larvae in estuarine areas
(Magris & LoUREIRO-FERNANDES 2005).

According to Witman & Dayron (2001), although the num-
ber of experimental studies conducted in sublittoral habitats is
increasing rapidly, the ecology of communities on subtidal
rocky substrates is still at the descriptive phase relative to what
is known for intertidal communities. However, basic patterns
of community structure are known for many subtidal regions
of the world.

For the southeastern Brazilian coast, research on deca-
pods of the rocky sublittoral is still sparse (e.g. MANTELATTO et al.
2004a, b, ALves et al. 2006), particularly at the community level
(e.g. HeBLING et al. 1994, Fransozo et al. 1998, MantELATTO &
Fransozo 2000, SaNTos & Pires-Vanin 2004).

This study aimed to describe the species composition and
abundance of the porcellanid crabs inhabiting the consolidated
sublittoral off Vitoria Island, on the northern coast of the state
of Sdo Paulo. We focused on the variability in the size of indi-
viduals, the distribution of demographic classes, and the
abundance and constancy of species collected.
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MATERIAL AND METHODS

The sampling program was carried out at Vitoria Island
(23°44'04”S, 45°01’35”W), southeastern coast of Brazil (Fig. 1).
Collections were carried out monthly, from February 2004
through January 2006. The crabs were hand-caught by a SCUBA
diver during daytime, on the rocky bottom, between rocks,
crevices and cavities of sponges and corals such as Madracis
decactis (Lyman, 1859) and Mussismilia hispida (Verrill, 1902).
The sampling effort consisted of one hour per dive for each of
the two divers, at depths of 5 to 20 m.
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Figure 1. Map of Brazil, detailing the Vitéria Island area.

The specimens collected were transferred to the Marine
Biology Laboratory at the University of Taubaté (UNITAU),
where they were preserved in 70% ethanol and placed in la-
beled jars. The species were identified according to MeLo (1999)
and classified according to MartiN & Davis (2001). The cara-
pace width (CW) of each crab was measured with a vernier
caliper (0.1 mm. The sex and developmental stage were identi-
fied based on the external morphology of the abdomen and its
appendages. The crabs were grouped according to sex and de-
velopmental stage as follows: adult male (AM), juvenile male
(JM), adult female (AF), juveline female (JF), ovigerous female
(OF), indeterminate male (IM) and indeterminate female (IF).
The adult stage was estimated based on the size of the smallest
ovigerous female such as all crabs this size and up were identi-
fied as adults. For each species, the mean carapace width and
its standard deviation were estimated. After the analyses, the
specimens were deposited at the Carcinology Scientific Collec-
tion of the Marine Biology Laboratory (UNITAU), and at the
Carcinology Collection of the Museu de Zoologia of the
Universidade de Sao Paulo (MZUSP).

To evaluate the hierarchical importance of each species
in the porcellanid community of the sublittoral consolidated
bottoms around Vitéria Island, the relative abundance (RAb)
and the constancy index (C) of each species were estimated
according to Dajoz (2005).

RESULTS

A total of 275 crabs, in three genera and six species, were
obtained. The total number of individuals caught per species
ranged from 211 for Pachycheles monilifer (Dana, 1852) to only
one for Megalobrachium mortenseni Haig, 1962 (Tab. I). None of
the species were recorded in all samples. Pachycheles monilifer,
missing only in the sample from March 2004, had the greatest
constancy index (0.958). By contrast, M. mortenseni was the least
frequent in the samples (0.042) (Tab. I). Pachycheles monilifer
showed the greatest relative abundance, comprising more than
75% of the individuals sampled; none of the remaining species
accounted for 10% of the total sampled (Tab. I). Crab size ranged

Table I. Porcellanid species collected from February 2004 through January 2006 off Vitéria Island. Absolute abundance (N); range and
mean size of the carapace width; relative abundance (RAb); and the constancy index (C) are presented.

Species N Size (mm) RAb C
Width x *sd
Pachycheles monilifer (Dana, 1852) 211 2.50-9.60 6.56 £+ 1.56 0.767 0.958
Petrolisthes amoenus (Guérin-Méneville, 1855) 25 1.50-9.70 5.92 £ 2.66 0.091 0.500
Pachycheles riisei (Stimpson, 1858) 21 2.70-7.20 5.39£1.31 0.076 0.333
Megalobrachium soriatum (Say, 1818) 2.40-4.40 3.35+0.75 0.029 0.292
Petrolisthes galathinus (Bosc, 1802) 2.10-10.3 7.41 £ 3.21 0.033 0.250
Megalobrachium mortenseni Haig, 1962 1 5.00-5.00 5.00 + 0.00 0.004 0.042
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from 1.5 CW for Petrolisthes amoenus (Guérin-Méneville, 1855)
(MZUSP-16713) to 10.3 mm CW for Petrolisthes galathinus (Bosc,
1802) (Tab. I).

Following P. monilifer, P. amoenus and Pachycheles riisei
(Stimpson, 1858) were the most abundant over the entire sam-
pling program. All demographic classes were recorded for these
species, with the exception of P. riisei, for which no adult fe-
male was found. At least 60% of the specimens in the samples
were adults (Fig. 2).
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Figure 2. The relative frequency distribution of individuals as a
function of the demographic classes of each species sampled from
February 2004 through January 2006 off Vitéria Island, coast of
Sdo Paulo state, Brazil. (OF) Ovigerous females, (AF) adult females,
(JF) juvenile females, (AM) adult males, (JM) juvenile males, (n)
absolute abundance.

DISCUSSION

According to MtLo (1999), 23 species of porcellanid crabs
in seven genera are found in Brazilian waters; of these, 13 are
known from the coast of the state of Sdo Paulo. The number of
species recorded in this study is about 26% of the total number
of species recorded for the Brazilian coast, and 46% of the total
richness recorded for the coast of Sdo Paulo.

Comparing the species composition of the community
we investigated with that of a soft-bottom benthic community
in the same region reveals that these two kinds of bottom habi-
tats harbor different porcellanid faunas. In the soft-bottom
sublittoral of the northeastern coast of Sao Paulo, five species
have been recorded: Megalobrachium roseum (Rathbun, 1900),
Mpyniocerus angustus (Dana, 1852), Petrolisthes rosariensis
Werding, 1978, Pisidia brasiliensis Haig in Rodrigues da Costa,
1968, and Porcellana sayana (Leach, 1820), which are associ-
ated with hermit crabs (HEeBLING et al. 1994, NEGREIROS-FRANSOZO
et al. 1997, Fransozo et al. 1998).

The records above support the hypothesis that features
of the substratum and the availability of food and refuges are
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important factors limiting the establishment of porcellanid
crabs in the region. AseLe (1974) stated that the substratum
type is the major factor influencing the richness of decapod
crustaceans in marine environments.

The species composition recorded in this study is similar
to that reported for other types of hard substrates. For instance,
MaNTELATTO & Souza-Carey (1998) found porcellanids in colo-
nies of the bryozoan Schizoporella unicornis (Johnston, 1847).
MicHELETTI-FLORES & NEGREIROS-FrRANSOzO (1999) reported
porcellanids from sandy reefs of Phragmatopoma lapidosa
Kinberg, 1867, of which only M. mortenseni was not associated
with P. lapidosa.

Among the species collected in this study, only P. monilifer
is found on all kinds of substrata. ManTELATTO & SOUZA-CAREY
(1998) also reported that this species was the most abundant
crab found in bryozoan colonies, as found here in the Vitoria
Island region. However, S. unicornis colonies are common from
the lower limit of the intertidal to depths of 20 m in the sublit-
toral (Ross & McCaN 1976). Because colonies of S. unicornis
provide environmental conditions that are very similar to rocky
bottoms, they may help the establishment of P. monilifer, al-
lowing this species to become abundant. Pachycheles monilifer
is one of the most common porcellanid species in the sandy
reefs of P. lapidosa in intertidal areas, suggesting that this crab
may be more vulnerable to the fluctuations in abiotic factors
that characterize these areas. According to VeLoso & MELo
(1993), WerbDING et al. (2003) and Robricuez et al. (2005), P.
monilifer has a wide geographical (see Tab. II) and ecological
range on intertidal and sublittoral consolidated bottoms, re-
vealing a greater ecological valence.

Another point that deserves attention is the occurrence
of P. amoenus at the consolidated sublittoral off Vitéria Island,
because this species has only recently been reported from Sao
Paulo (see Tab. II). The coast of the state of Bahia, northeastern
Brazil, was believed to represent the southern limit of P.
amoenus. This is because the Cabo Frio region, on the north-
eastern coast of the state of Rio de Janeiro, works as a “biological
filter”, which limits the southern distribution of thermophilic
species to the coasts of Espirito Santo and northern Rio de
Janeiro. The presence of P. amoenus on the coast of Sdo Paulo
means that it has advanced about 7° southwards, overcoming
Cabo Frio’s “biological filter”. The wide gap between the previ-
ous and present southern limits of P. amoenus may be due to
anthropogenic introduction (see Aves et al. 2006). However,
an alternative explanation for this gap is that previous surveys
in the region may have missed P. amoenus because individuals
of this species are small and have cryptic behavior. The small
size and cryptic behavior of P. amoenus may have prevented
this species from being recorded earlier.

Petrolisthes amoenus was recorded as the second most
abundant species during the studied period, with individuals
in every demographic category. This suggests that it is well es-
tablished in the region, and that it seems to be a successful
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Table Il. Western Atlantic geographic distribution of the porcellanid species obtained from February 2004 to January 2006 off Vitéria

Island.

Species

Geographic Distribution

Megalobrachium mortenseni Haig, 1962

Megalobrachium soriatum (Say, 1818)

Central America; Antilles; Colombia; Venezuela and Brazil (from Para to Sao Paulo)
(MELo 1999, RobriGuez et al. 2005).

North Carolina to Florida; Gulf of Mexico; Central America; Colombia; Venezuela and
Brazil (from Ceara to Sao Paulo) (MeLo 1999, Robricuez et al. 2005).

Florida; Gulf of Mexico; Antilles; Colombia; Venezuela and Brazil (from Para to Santa

Pachycheles monilifer (Dana, 1852)

Catarina) (MeLo 1999, Robricuez et al. 2005).

Florida; Antilles; Central America; Colombia; Venezuela and Brazil (Fernando de

Pachycheles riisei (Stimpson, 1858)
2005).

Petrolisthes amoenus (Guérin-Méneville, 1855)

Petrolisthes galathinus (Bosc, 1802)

Noronha, Trindade island, from Paraiba to Sdo Paulo) (MeLo 1999, Rooricuez et al.

Florida; Antilles; Colombia; Venezuela and Brazil (from Maranhao to Bahia and Sao
Paulo) (MeLo 1999, Robricuez et al. 2005, Avves et al. 2006).

North Carolina to Florida; Gulf of Mexico; Antilles; Colombia; Venezuela and Brazil
(Trindade island, from Para to Rio Grande do Sul) (MeLo 1999, Ropricuez et al. 2005).

competitor among the rocky-bottom benthic fauna. If P.
amoenus is in fact an exotic species in the region, native spe-
cies such as P. galathinus could be affected, mainly by
competition for space on the hard substrata, which may be a
sparse resource. Therefore, the presence of P. amoenus off Vitoria
Island and its impact must be further investigated, because the
presence of a non-native species can result in alterations of the
taxonomic composition of the local community (Tavares &
MENDONCA JR 2004).

All species collected in this study can travel short dis-
tances by swimming, which seems to allow them to avoid
predators (personal observation). Considering that all devel-
opmental stages of P. monilifer were found on rocky bottom,
we suggest that this species does not exploit other habitats.
These crabs most likely spend their entire post-larval phase in
association with the hard sublittoral. This hypothesis cannot
be extended to the other species we collected because of their
low frequency in the samples, which affects the analysis of the
sex ratios and the demographic distribution of classes.

The species composition and the abundance patterns of
the Porcellanidae off Vitdria Island are dominated by P. monilifer,
the most important species in this community. Our results in-
dicate some degree of habitat partitioning, in particular
regarding the substrata, where different groups of species live
on the soft and hard bottoms of the southeastern Brazilian
coast. This situation suggests that programs aiming to moni-
tor/preserve these crabs must take into account the types of
substrata that they occupy. In general, our results add to knowl-
edge of the regional biodiversity and can help to identify
potential environmental impacts.
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