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ABSTRACT

Carapace width-carapace length (CW/CLRs), carapace width-weight (CW/
WRs), and carapace length-weight (CL/WR) relationships are presented for
the portunid species Callinectes bocourti A. Milne Edwards, 1879, Callinectes
danae Smith, 1869, and Callinectes ornatus Ordway, 1863 from the northern
coast of Brazil. A total of 85 crabs were collected between May and October
2015 in intertidal zones of the Caeté, Pirabas and Salinas estuaries. All
species had strong relationships between measurements with a coefficient
of determination (r*) ranging between 0.97 and 0.99. The variable most
strongly related to CW was CL with 99 % of the variability provided by C.
ornatus. These relationships are a useful tool for field ecologists to estimate
length and/or mass of portunid species, and it is not necessary to euthanize
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the organism to collect body measurements. Additionally, this study describes the first reference of CW/CLRs

and CL/WRs for these portunid species in the region. The Callinectes species in Amazon estuaries are still poorly

studied, and there is a need for monitoring their stocks due to its importance for artisanal fishery. The present

data are important for supplying biological information required for an adequate management of this fishery.
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The Brazilian Amazon coastal zone represents
a single ecosystem due to the high dynamics of
the freshwater discharge, favoring a highly diverse
invertebrate fauna, which is still poorly known.
Recently, Lima and Martinelli-Lemos (2021) recorded
atotal of 194 crab species occurring within this coastal
zone. Portunid crabs are found in high abundance
along the Brazilian coast, presenting more than 20
species, 11 only on the northern coast of the country,
with Callinectes bocourti A. Milne Edwards, 1879,
Callinectes danae Smith, 1869, and Callinectes ornatus
Ordway, 1863 being the most common representatives
of the genus in the estuarine Amazon region (Melo,
1999; Nevis et al., 2009; Andrade et al., 2013).
However, ecological information about these species
is still sparse, especially in the Amazon region.

Portunid crabs are the most abundant estuarine
macro-invertebrate species that support valuable
commercial and recreational fisheries along the
Atlantic coast. However, ecological parameters that
can be useful for their fishery management are still
poorly understood (Moruf and Lawal-Are, 2017).
These species compose a significant by-catch fraction
and are frequently discarded during shrimp trawling
along the Brazilian coast (Keunecke et al.,2008). On
the Amazon continental shelf, the crustaceans were
also dominantin the invertebrate assemblage impacted
by shrimp trawl fisheries, including Callinectes species
(Nébrega et al., 2021).

Many studies have been carried out with swimming
crabs in Brazil (Nevis et al., 2009; Aratjo et al., 2011;
Andrade et al., 2013; Shinozaki-Mendes and Lessa,
2017a; 2017b). However, only a few of them verified
morphological relationships of the portunid crabs
(Newcombe, 1948; Haefner Jr., 1990; Mantelatto
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and Martinelli, 1999; Aratjo and Lira, 2012; Udoh,
2017; Kevrekidis, 2019). These relationships between
morphological measurements are important when
converting length or width data into weight. Also,
they are an important tool for evaluating ontogenetic
standards and other aspects of population dynamics
of the crabs, suggesting measures for the sustainable
management of fisheries (Atar and Seger, 2003;
Aratjo and Lira, 2012; Kakou et al., 2017; Morufand
Lawal-Are, 2017).

Although portunid crabs are widely captured by
the artisanal fishers along the northern Brazilian
coast and in general in the Neotropics, they are also
targeted by industrial fisheries, e.g,, C. ornatus is
one of the most abundant brachyurans discarded
in the bycatch of the Xiphopenaeus kroyeri (Heller,
1862) shrimp fishery. The state of knowledge on the
ecology, however, is considered incipient (Neviset al.,
2009; Carvalho et al., 2011; Araujo and Lira, 2012;
Shinozaki-Mendes and Lessa, 2017b; Nébrega et al.,
2021). Therefore, this study reports on the CW-W
and CL-W relationships for the swimming crabs C.
bocourti, C. danae and C. ornatus, and represents the
first reference of these relationships for these crab
species from northern Brazil.

Samples were collected in the intertidal zones
of three estuarine systems along the northern coast
of Brazil (Fig. 1) between May and October 2015:
Urindeua and Maramuipy Rivers - Salinépolis, Pirabas
River - Pirabas and Caeté River - Braganca. These
coastal areas are macrotidal estuaries (tidal range 4 to
7.5 m) (Souza-Filho, 2005), and the mangrove forest
is dominated by Rhizophora mangle and Avicennia
germinans (Souza-Filho, 200S; Menezes et al., 2008).
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Figure 1. Estuaries sampled along the Pard coast, northern Brazil.

Callinectes crab specimens were captured using
manual beach seines during ebb tide; the collected
individuals were immediately stored in ice and
transported to the laboratory for analysis. All crabs
were identified to the specieslevel using identification
keys provided by Melo (1996). Also, phenotypic sex
was judged by observing the morphology of the crab’s
abdomen (Melo, 1996; Shinozaki-Mendes and Lessa,
2017a); carapace widths (CW) were measured using
digital calipers with an accuracy of 0.01 mm; body
weight was obtained by using a digital balance with
an accuracy of 0.01 g.

The relationship between CL-CW was estimated
by linear regression model for each sex, where CL is
the carapace length (mm) and CW carapace width
(mm). Furthermore, CL-W; CW-W was calculated
using the expression: W=4a.C" (C=CWand CL),and
logarithmically transformed into logW =log a + blog
C (C=CWand CL; adapted from Froese, 2006) where
W is the wet weight of the crab (g), aisa constant, and
bis the allometric coefficient (Sokal and Rohlf, 1995).
The coefficient of determination (Pearson r-squared,
r*) was used as an indicator of quality of the linear
regression. Outliers for each species were removed by
graphical inspection of log-log plot (Froese, 2006).
Additionally, Analysis of Covariance (ANCOVA) was
used to compare the slopes and intercepts of the lines
between sexes, to detect different growth stanzas and,
if necessary, males and females were grouped by the
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same relationship (Aradjo and Lira, 2012). In order
to checkif crab growth (b) was statistically different
from isometric growth, a Student t-test (HO: b = 3;
Hartnoll, 1982), with a = 0.05, was performed (Sokal
and Rohlf, 1995).

During the sampling period, a total of 68 crab
specimens belonging to three species was collected
and measured: 23 individuals of C. bocourti (11 males
and 12 females), 35 of C. danae (23 and 12), and 10
of C. ornatus (6 and 4) (Tab. 1). Statistical results
of the regression parameters a and b, based in 95 %
confidence limits and coefficients of determination
(r*) of the CW/CL, CW/W and, CL/W relationships
for C. bocourti, C. danae and C. ornatus species are
given in Table 2. The parameter b of the CL/WR
ranged from 2.845 to 3.51S for C.ornatus and C.
bocourti, respectively, characterized as isometric
growth (Tab. 2).

Measures of CL, CW and total weight were lowest
in male C. ornatus and highest in male C. bocourti
(Tab. 1). The CW/CLRs of the Callinectes species were
significant (p < 0.01) and with most of the coefficient
of determination (r?) values being above 0.98 for
each sex. Since ANCOVA did not detect differences
regarding CW/CL and CW/W relationships between
sex for C. bocourti and C. ornatus, both sexes were
grouped for these species (Tab. 2). The parameter b
of the CW/WRs ranged from 2.4927 to 3.1693 for
female C. bocourti and male C. bocourti, respectively.
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Table 1.Sample size (N) and ranges of carapace length (CL), carapace width (CW), and weight (W) for male, female and combined
sexes of Callinectes bocourti A. Milne-Edwards, 1879, Callinectes danae Smith, 1869 and Callinectes ornatus Ordway, 1863 from

northern Brazil.

CL (mm) CW (mm) A\ (g)

Species s N Min Max Min Max Min Max

Portunidae

Callinectes bocourti M 11 13.69 62.75 29.02 130.4 1.38 176.44
F 12 23.48 56.12 42.68 118.95 7.26 110.52
CS 23

Callinectes danae M 23 19.13 53.26 43.02 130.07 4.84 109.73
F 12 29.64 45.25 55.89 102.73 10.27 62.09
CS 35

Callinectes ornatus M 6 5.88 25.88 10.66 57.25 0.1 8.28
E 4 14.46 26.32 33.44 59.59 1.98 8.31
CS 10

S: sex; M: male; F: female; CS: combined sexes; CL: carapace length; CW: carapace width; W: weight.

Studies on swimming crabs in the Amazonian
region of Brazil are relatively scarce, which hinders
crustacean conservation on a local and regional
scale (Nevis et al., 2009). However, studies on the
relationship of body proportions of swimming crabs
have been increasing in other regions of Brazil (e.g,
Aragjo and Lira, 2012 and Shinozaki-Mendes and
Lessa, 2017b - northeast Brazil; Mantelatto and
Martinelli, 1999 - southeast Brazil). The present study
is the first record of body size and mass relationships
for three Callinectes species from the northern coast
of Brazil. Carapace width—weight relationships for
C. ornatus indicate negative allometry (CW-WRs)
and isometry (CL-WRs), contradicting results of
other studies with the same species in Ubatuba
Bay (Mantelatto and Martinelli, 1999; Chacur and
Negreiros-Fransozo, 2001; Gongalves et al., 2017),in
which the species was considered to have a positive
allometric growth pattern. Nonetheless, the results
of this study suggest caution when assessing sex and
other reproductive characters in juvenile stages of the
life cycle within the same species. According to Aratjo
and Lira (2012), the differences in the life history for
the same species may be the result of spatial patterns
between populations, abiotic factors, or fisheries
exploitation, for example.

Depending on the morphological measure used,
the level of allometry may change (see females and
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males of C. bocourti and C. danae in CW-W and
CL/WRs, respectively in Tab. 2). Additionally, sex
should also be a factor to be considered during species
identification and data analysis (e.g, CW-W for C.
bocourti). These characteristics are directly related
to the life stage and differential reproductive effort
between sexes: males expend alot of energyand time in
mate-guarding behavior during and after copulation,
and females direct a large portion of their energy
budget to the production of eggs; being heavier than
non-ovigerous females (Melo, 1996; Aratjo and Lira,
2012; Shinozaki-Mendes and Lessa, 2017b).

Relationships between body size and biomass
are important tools in studies of fisheries biology,
physiology and ecology, since it improves our
understanding of the use of the ecosystem by the
species and supports fisheries management strategies
(Sokal and Rohlf, 1995; Froese, 2006; Aratjo and
Lira, 2012). Additionally, these regressions can also
be used as an effective tool for ecologists in the field
because growth parameters could be estimated
without sacrificing the organisms. The results of the
present studyis a contribution to the knowledge about
the relationships between body size and mass of C.
bocourti, C. danae and C. ornatus from the northern
Brazilian coast and may serve as a baseline for future
studies on morphological patterns and ecological
surveys for swimming crab species.
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