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ABSTRACT

The present study provides some parameters of the population biology 
of Charybdis (Charybdis) hellerii (A. Milne-Edwards, 1867), an invasive 
swimming crab inhabiting the estuarine portion of the Sergipe River, 
northeastern Brazilian coast. Samplings were carried out monthly from 
July 2015 to June 2016 with baited traps. The species was the second most 
abundant caught organism and its relative abundance ranged over the time 
from 11 to 59%. Sex ratio was 1:1 and all individuals were morphologically 
mature. Males were bigger than females. Ovigerous females were observed 
year-round and the smallest one was 31.35 mm carapace width. These 
findings show that the population is well established on the Sergipe coast. 
The entire distribution, and possible impacts, of C. (C.) hellerii on local 
environments need to be evaluated in further studies. 
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INTRODUCTION

The swimming crab Charybdis (Charybdis) hellerii (A. Milne-Edwards, 
1867) is an invasive portunid crab native to the Indo-West Pacific, 
which by now has a worldwide distribution in warm waters (Tavares, 
2011; Negri et al., 2018; Dessouassi et al., 2019). Its introduction along 
the American coast is strongly believed to have occurred via larvae 
transported in ballast water of ships from the Mediterranean (see Negri 
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et al., 2018). On the Brazilian coast, this species was 
recorded for the first time in four states simultaneously: 
Alagoas (Calado, 1996), Bahia (Carqueija and Gouvêia, 
1996), Rio de Janeiro (Tavares and Mendonça-Jr, 
1996) and São Paulo (Negreiros-Fransozo, 1996). 
Since then, many other records were added along the 
Brazilian coast. Nowadays, this species is distributed 
from Pará to Santa Catarina, except for the Paraiba 
coast (see Negri et al., 2018), with well-established 
reproductive populations (Sant’Anna et al., 2012).

The information about the impacts of C. (C.) 
hellerii introductions on native crab fauna is not 
clear. This species displays both an aggressive 
behavior (Morán and Atencio, 2006) and an 
omnivorous diet (Dineen et al., 2001), even feeding 
on native crabs (Sant’Anna et al., 2015), making this 
invasive crab a potential predator and/or competitor 
of native fauna (Mantelatto and Garcia, 2001). 
Indeed, declines in native crab populations were 
recorded and attributed to this interaction (Tavares, 
2011; Sant’Anna et al., 2012).

Besides its wide distribution along Brazilian 
coasts and evidence of negative impacts on native 
crab fauna, studies about population biology of 
this invasive crab are scarce and restricted to the 
southeast (Mantelatto and Garcia, 2001; Sant’Anna 
et al., 2012) and south region of Brazil (Sant’Anna 
et al., 2015). On the Sergipe coast, northeastern 
Brazil, this species was recorded for the first time 
in 2013 based on an immature female caught in the 
intermediate estuarine zone of the Vaza-Barris River 
(Rosa, 2014). Recently, during a field experiment 
carried out to evaluate which factors could affect 
crab catchability at another estuary (Sergipe River 
Estuary), C. (C.) hellerii was the second most 
abundant crab species (Rosa et al., 2022).

In the present study some basic biological 
parameters (relative abundance, sex ratio, size 
structure) are provided for a population inhabiting 
the estuarine region of Sergipe River, state of 
Sergipe, northeastern Brazilian coast to contribute 
to better understanding about population dynamics 
of this invasive crab species. This information is 
useful to evaluate the current status of invasiveness 
in the local estuaries as well as to contribute to 
future studies regarding latitudinal influences on 
the population biology of this invasive crab species.

MATERIAL AND METHODS

The study was carried out next to the old pier of 
Atalaia Nova, municipality of Barra dos Coqueiros, 
situated at Sergipe River estuary (Fig. 1). Samples 
were taken monthly from July 2015 to June 2016 
using cylindrical traps (50 cm diameter and 20 
cm height) covered by 20 mm cod end mesh. 
Five traps were baited with fish fragments and 
randomly distributed around the pier; they remained 
submerged for three hours during the night low tide. 
During each sampling, water temperature and 
salinity were measured with a glass thermometer 
and a portable refractometer, respectively.

Figure 1. Map of the collection locality (A) and aerial view (B) 
of the old pier on the Atalaia Nova, Barra dos Coqueiros, Sergipe, 
northeastern Brazilian coast.
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All collected individuals were kept in ice 
and sent to the laboratory for identification. The 
specimens were identified according to Melo 
(1996; 1999) and Tavares & Mendonça-Jr (2011). 
All individuals of C. (C.) hellerii was measured 
for carapace width (CW, without spines) with a 
digital caliper (0.01 mm). The sex was checked 
by inspection of abdominal morphology and/or by 
presence of eggs, while morphological maturity 
stage was determined according to adherence of 
abdomen to thoracic sternites (adhered abdomen for 
immature individuals and not adhered for mature 
ones) (Watanabe et al., 2015).

The relationship between C. (C.) hellerii 
abundance and both water temperature and salinity 
were accessed by a Pearson Correlation test, while 
a Chi-square test was applied to test whether the 

overall sex ratio significantly deviated from the 
expected 1:1 proportion. Differences between male 
and female sizes were assessed by a Mann-Whitney 
U test (Zar, 2009).

RESULTS

A total of the 230 individuals comprising seven 
species of brachyuran crabs and two of spiny lobster 
were collected during the study period (Table 
1). The swimming crab Callinectes exasperatus 
(Gerstaecker, 1856) was the most abundant species, 
corresponding to 37.8% of the total of the collected 
individuals, followed by the invasive crab Charybdis 
(Charybdis) hellerii (35.7%). The relative abundance 
of C. (C.) hellerii varied over time from 11% 
(September 2015) to 59% (April 2016) (Fig. 2). 

Table 1. Number of individuals per species caught throughout the year at Sergipe River estuary, state of Sergipe, Brazil. RA (%) 
refers to relative abundance of species in relation to total of individuals caught. 

Species

2015 2016
RA 
(%)

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

Callinectes danae  
Smith, 1869 6 6 1 2 1 7.0

Callinectes exasperatus 
(Gerstaecker, 1856) 5 5 10 5 6 10 9 14 8 9 3 3 37.8

Callinectes marginatus  
(A. Milne-Edwards, 1861) 1 3 2 2 3.5

Callinectes ornatus  
Ordway, 1863 1 1 2 1 2 2 3 2 2 7.0

Charybdis (Charybdis) hellerii 
(A. Milne-Edwards, 1867) 5 2 2 9 10 6 12 7 7 4 13 5 35.7

Hepatus pudibundus  
(Herbst, 1758) 2 5 3 1 3 6.1

Menippe nodifrons  
Stimpson, 1859 1 1 1 1.3

Panulirus argus  
(Latreille, 1804) 1 0.4

Panulirus laevicauda 
(Latreille, 1817) 2 1 1.3

Total 19 15 18 17 25 20 23 25 16 20 22 10
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The water temperature and salinity ranged from 
25 (June-August 2015) to 29 °C (March 2016) and 
from 28 (April 2016) to 35 ppt (October 2015), 
respectively (Fig. 3). There was no significant 
relationship between the abundance of the invasive 
crab and both water temperature (r = 0.514; p = 
0.087) and salinity (r = -0.136; p = 0.674).

Of the 82 individuals of C. (C.) hellerii caught, 
43 (52%) were males, 26 (32%) were non-ovigerous 
females and 13 (16%) were ovigerous females. All 
of them were mature specimens. The overall sex 
ratio (1M:0.9F) of the population did not differ from 
the expected 1:1 proportion (χ ² = 0.11; p = 0.66).

Male crabs (54.99 ± 6.44 mm CW) were 
significantly larger than females (50.31 ± 8.16 
mm CW; U = 497.00; p = 0.002). The size of males 
ranged from 44.76 to 67.42 mm CW, and most of 
them were in the 50-55 mm size class, while non-
ovigerous females ranged in size from 42.03 to 
75.20 mm CW with a peak of individuals in the 45-
50 mm size class (Fig. 4). Ovigerous females were 
caught almost year-round (two individuals in July 
2015, one in November 2015, two in January 2016, 
one in February, two in March, three in May, and 
two in June 2016). The smallest ovigerous female 
measured 31.35 mm CW, while the mean size of 
egg-bearing females was 47.21 ± 6.89 mm CW.

Figure 3. Absolute values of the water temperature and 
salinity over the sampling periods at the Sergipe River Estuary, 
northeastern Brazilian coast.

Figure 4. Size-frequency distribution (CW, carapace width in 
millimeters) of Charybdis (Charybdis) hellerii (A. Milne-Edwards, 
1867) collected in the Sergipe River Estuary, northeastern 
Brazilian coast.

Figure 2. Relative abundance of Charybdis (Charybdis) hellerii (A. 
Milne-Edwards, 1867) over the sampling periods at the Sergipe 
River Estuary, northeastern Brazilian coast.
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DISCUSSION

The population of Charybdis (Charybdis) 
hellerii inhabiting the estuarine region of the 
Sergipe River, northeastern Brazilian coast, showed 
very similar population traits as other populations 
along its non-native range in the western Atlantic. 
In our study, this invasive crab was the second 
most abundant collected species and, its relative 
abundance was often up to 50%. A similar pattern 
was observed in the southeast region by Sant’Anna 
et al. (2012), and the decline of the native crab 
Cronius ruber (Lamarck, 1818) abundance was 
reported as a consequence of the high abundance 
of C. (C.) helleri. This was associated with its 
aggressive behavior (Sant’Anna et al., 2012). 

On the Sergipe coast, the sex ratio did not 
differ from the expected 1:1 proportion. This 1:1 
proportion was also recorded from a population 
in the USA (Dineen et al., 2001) and the coast of 
Venezuela (Bolaños et al., 2012). Contrastingly, 
a male-biased sex ratio has been recorded from 
populations inhabiting the coast of south-southeast 
Brazil (Mantelatto and Garcia, 2001; Sant’Anna 
et al., 2012; 2015) and the Caribbean coast (Ferry 
et al., 2017). As mentioned by Sant’Anna et al. 
(2012), a skewed sex ratio, however, may be due 
to a sampling artifact.

All collected individuals were mature. According 
to Mantelatto and Garcia (2001), sexual maturity 
of C. (C.) hellerii is attained at 35 mm CW in the 
southeast region of Brazil. Indeed, from all caught 
individuals obtained in this study, only one was below 
this size, which was an ovigerous female, reinforcing 
that just the mature proportion of this population was 
analyzed. The low frequency, or complete absence, 
of small-sized and immature individuals was also 
reported from other regions (Bolaños et al., 2012; 
Sant’Anna et al., 2012; 2015). According to these 
authors, immature individuals could prefer different 
microhabitats than rocky structures. For instance, 
the first record of C. (C.) hellerii from the Sergipe 
coast was based on one immature female of 26.8 mm 
CW collected in a tidal creek bordered by mangroves 
(Rosa, 2014), which could support the hypothesis 
that the species occupies different habitats during 
its ontogenetic development. 

Our data reveals sexual dimorphism, with 
males being larger than females. This pattern 
is in agreement with the results of other studies 
with the same species (Mantelatto and Dias, 1999; 
Mantelatto and Garcia, 2001; Dineen et al., 2001; 
Morán and Atencio, 2006; Bolaños et al., 2012; 
Sant’Anna et al., 2012; 2015; Ferry et al., 2017) 
and it is a typical pattern for crabs, associated with 
higher success in mating and protecting females 
during the reproductive period (Williams, 1974; 
Hartnoll, 2006). 

The year-round presence of ovigerous females, 
but at a low frequency of occurrence, were 
also recorded from populations inhabiting the 
Venezuelan (Bolaños et al., 2012) and southeast 
Brazilian coasts (Sant’Anna et al., 2012), suggesting 
that these populations have continuous reproduction 
but with very low intensity (Bolaños et al., 2012). 
The smallest ovigerous female (31.35 mm CW) 
recorded at Sergipe coast fitted into the size range 
recorded for specimens along the western Atlantic: 
from a minimum of 27.03 mm CW recorded at 
Martinique, French Lesser Antilles (Ferry et al., 
2017) to a maximum of 58.80 mm CW on the 
Venezuelan coast (Morán and Atencio, 2006).

Despite the limitations imposed due to low 
spatial coverage of this study (only one sampling 
area), the presence of a mature and reproductive 
population indicates that this invasive species is 
well established on the Sergipe coast. Charybdis 
(Charybdis) hellerii occurs in a variety of habitats 
from intertidal to beyond 30 m depth, including soft 
bottoms, algal mats, seagrass beds, mangroves roots, 
coral reefs, rocky shores, and breakwaters (Dineen 
et al., 2001; Morán and Atencio, 2006; Bolaños et 
al., 2012; Sant’Anna et al., 2012; Ferry et al., 2017; 
Searles et al., 2019). However, a clear preference 
for rocky shores, over subtidal soft bottoms, was 
observed on the southeast Brazilian coast, where 
the impact of this invasive crab changed according 
to habitat use (Sant’Anna et al., 2012). Therefore, 
additional studies are needed to determine the 
entire distribution of this invasive species along the 
different sets of habitats in the region as well as to 
evaluate its possible impacts as a predator and/or 
competitor of the native crab fauna. 
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