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ABSTRACT. The present contribution aims at evaluating the carapace width vs. humid weight relationship and the condition factor of Ucides
cordatus (Linnaeus, 1763), in the mangrove forests of the Ariquinda and Mamucabas rivers, state of Pernambuco, Brazil. These two close areas
present similar characteristics of vegetation and substrate, but exhibit different degrees of environmental conservation: the Ariquinda River is the
preserved area, considered one of the last non-polluted of Pernambuco, while the Mamucabas River suffers impacts from damming, deforestation
and deposition of waste. A total of 1,298 individuals of U. cordatus were collected. Males were larger and heavier than females, what is commonly
observed in Brachyura. Ucides cordatus showed allometric negative growth (p < 0.05), which is probably related to the dilatation that this species
develops in the lateral of the carapace, which stores six pairs of gills. The values of b were within the limit established for aquatic organisms.
Despite of the condition factor being considered an important feature to confirm the reproductive period, since it varies with cyclic activities,
in the present study it was not correlated to the abundance of ovigerous females. However, it was considered a good parameter to evaluate
environmental impacts, being significantly lower at the impacted area.
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RESUMO. Relagio largura-peso e fator de condi¢iio de Ucides cordatus (Crustacea, Decapoda, Ucididae) em manguezais tropicais do
Nordeste do Brasil. A presente contribuigdo visa avaliar a relago largura de carapaga vs. peso umido e o fator de condi¢ao de Ucides cordatus
(Linnaeus, 1763), nos manguezais dos rios Ariquinda ¢ Mamucabas, Estado de Pernambuco, Brasil. Essas duas areas proximas apresentam
caracteristicas similares de vegetac@o e substrato, mas exibem diferentes niveis de conservagdo ambiental: o rio Ariquinda ¢ a area preservada,
considerado um dos ultimos rios ndo poluidos de Pernambuco, enquanto o rio Mamucabas sofre impactos de represamento, desmatamento
e deposicao de lixo. Um total de 1.298 individuos de U. cordatus foi coletado. Machos foram mais largos e mais pesados que as fémeas, o
que ¢ comumente observado em Brachyura. Ucides cordatus mostrou crescimento alométrico negativo (p < 0.05), o que esta provavelmente
relacionado a dilatagdo que esta espécie desenvolve na lateral da carapaga, que abriga seis pares de branquias. Os valores de b estiveram dentro
do limite estabelecido para organismos aquaticos. Apesar do fator de condigdo ser considerado um importante aspecto para confirmar o periodo
reprodutivo, visto que varia com atividades ciclicas, no presente estudo ele ndo esteve correlacionado com a abundancia de fémeas ovigeras.

Entretanto, foi considerado um bom parametro para avaliar impactos ambientais, sendo significativamente menor na area impactada.

PALAVRAS-CHAVE. Constante alométrica, largura de carapaga, caranguejo-uca, crescimento, peso imido.

The studies of relative growth in Crustacea
enable the interconversion between variables and the
detection of morphological changes that appear with
sexual maturity (PINHEIRO & FraNnsozo, 1993). Among
the studies of biometric relationships, the size vs.
weight one has been used for many species, being better
represented by the power function (y = ax’) (HUXLEY,
1950), the same typically used in allometric studies (LE
CREN, 1951; PINHEIRO & FiscareLLI, 2009). The constant
a represents the condition factor and the coefficient b
means the allometric constant that expresses the analogy
between the two variables, y (dependent variable, the
weight) and x (independent variable, the size) (PINHEIRO
& FiscARrELLI, 2009).

The condition factor acts as a parameter of the
general “well-being” of a given species, indicating
its degree of adjustment to the environment, since it
varies with seasonal changes in the environmental
conditions (BraGa et al., 1985). It’s an easy and rapid
manner to study the individuals of natural or in captivity
populations (SanTos, 1978), or in the estimates of the
stand crop in bioecological studies (LoTricH, 1973).
It is correlated to the reproductive period, parasitic
infections and susceptibility to diseases, rates of feeding

and growth, and may also vary seasonally and spatially
(LE CreN, 1951; PinHEIRO & FRrRANSOzO, 1993; FROESE,
2006). VazzoLER (1996) cites that the condition factor is
an important indicator of the healthiness of an individual
and its value reflects the recent feeding conditions and/
or spending of energy (fat) in cyclic activities, as the
reproduction, as well as the behavioral aspects of a given
species.

The size vs. weight relationship is important for
the elaboration of plans for sustainable exploitation
of species with socio-economical value (LE CREN,
1951; Froesg, 2006), including brachyuran decapod
crustaceans, since the knowledge of the growth rates is
important to comprehend the life cycle of a given species,
as well as to diagnose alterations due to environmental
impacts, as pollution, deforestation or overexploitation,
by comparing with populations subjected to few or
none anthropic impacts (CASTIGLIONI ef al., 2006). Many
species of this taxon are commonly found in estuaries
and mangrove forests, and they are very exploited in the
Brazilian coast.

The crab fauna is the most remarkable of estuaries
and mangrove forests, and the burrowing species enables
the oxygenation and drainage of the soil (MACINTOSH,
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1988). Among those species, stands out the semiterrestrial
mangrove crab Ucides cordatus (Linnacus, 1763), in
the American coast of the Atlantic Ocean. In Brazil, U.
cordatus is popularly known as “caranguejo-u¢d” or
“caranguejo-verdadeiro” (true crab). The growth of U.
cordatus was studied by GERALDES & CALVENTI (1983),
OsTRENSKY ef al. (1995) and DieLe & Kocu (2010a).
These authors have concluded that this species has a
slow growth, but according to field studies accomplished
in Northeast Brazil, fast growth rate has also been
reported (BoTELHO ef al., 1999; Ivo & GESTERA, 1999;
Ivo et al., 1999; VascoNcELos et al., 1999). It’s known
that time, place and environmental factors may influence
the growth rates of brachyuran species (BAPTISTA-METRI
et al., 2005). Such facts highlight the importance of
performing more studies on growth, even if a given
species has been studied in other regions.

The growth, considering the carapace width vs.
humid weight, as well as the condition factor, are aspects
not well studied of the biology of the true crab, standing out
the paper published by PiNHEIRO & FiscareLLI (2009), at
Southeast Brazil. Studies on other topics of the life history
of U. cordatus were accomplished, as HATTor1 & PINHEIRO
(2003) (fertility), DaLaBona & Lovora E Sitva (2005)
(sexual maturity), PinuEIRO & HatTORI (2006) (relative
growth), NorRDHAUS et al. (2009) (burrowing behavior),
Norpri et al. (2009) (gathering techniques) and in the
Northeast of Brazil, stands out those published by Mota-
ALvis (1975) (reproduction), ALcanTarRA-FiLno (1978)
(population ecology), BoTeLHO et al. (1999) (population
ecology, growth), Ivo & GEsTERA (1999) (a review on
many aspects of its fisheries and life cycle), VASCONCELOS
et al. (1999) (population ecology and growth) and ArAUIO
& CaLapo (2008) (population ecology and reproduction).
At the Ariquindda and Mamucabas Rivers, state of
Pernambuco, Brazil, CastigLiont & Cotrno (2011) and
CasTicLiont et al. (2011) have studied reproductive aspects
of this species. Due to the socio-economic importance
of the given species, more studies on the growth and
condition factor are needed, especially if considered
its current status of overexploited species, according to
MINISTERIO DO MEIO AMBIENTE (2004).

Despite of the papers written by BoTELHO et al.
(1999), Ivo et al. (1999), VasconceLos et al. (1999) and
AraUjO & CALADO (2008) show some information on the
relationship carapace width (CW) vs. humid weight (HW)
for Northeastern Brazilian mangroves, no detail is given to
the condition factor. The present study aims at contributing
to the biological knowledge of U. cordatus, through the
following specific objectives: to describe the crab biometry
(CW and HW), the growth for the relationship between
these two variables, the condition factor and its correlation
with the reproductive period, as well as to evaluate the
sexual and seasonal variations, and to compare two areas
with different degrees of conservation, the Ariquinda and
Mamucabas Rivers, important estuaries of the state of
Pernambuco, Northeast Brazil.

MATERIAL AND METHODS

Sampling areas. The samples of Ucides cordatus
were accomplished in the mangrove forests of the
Ariquinda (8°46°43.69”S and 35°06°25.87”°W) and
Mamucabas River (8°41°28.48”S and 35°06°09.32”W),
both located in the Municipality of Tamandaré, State of
Pernambuco, Brazil. The region has a climate within
the As’ type of Kdppen system, i.e. hot and humid,
with mean temperatures that vary between 25 and 30
°C, and mean rainfall around 2.000 mm (Moura &
PassavanTE, 1995). Besides, this area exhibits two well
defined seasons according to the level of rainfall: dry
(from September to December) and rainy (from January
to July) (Moura & PAsSAVANTE, 1995). These two close
areas present similar characteristics of vegetation and
substrate, but exhibit different degrees of conservation,
as follows.

The Ariquinda River is inserted in the Guadalupe
APA (Area of Environmental Preservation), with an
extension of 7 km and, together with its tributary, Unido
River, composes the Formoso River basin (CPRH,
1999). It is considered one of the last non polluted rivers
of the state of Pernambuco (GreGo et al., 2009). The
chosen mangrove area of Ariquinda River is located
near its confluence with Formoso River, at Carneiros
Beach, and in the field expeditions it could be noticed
a dominance of the plant species Rhizophora mangle
L. followed by Laguncularia racemosa (L.) Gaertn.
f. and Avicennia schaueriana Stapf and Leechman ex
Moldenke, the last one less frequent. The substratum
was visually characterized as muddy sand.

The Mamucabas River is located, almost
completely, in the Municipality of Tamandaré. This
river rises at the west of the Saltinho Biological Reserve,
being dammed after entering in the Reserve, forming a
reservoir that supplies Tamandaré. From the spring until
the coastal plain it runs in the surrounding areas of the
municipality, meeting the Ilhetas River and together
they disembogue (CPRH, 2003). It is considered an
impacted estuary due to the housing occupation in the
surrounding areas (Santos et al., 2001), with great
deposition of waste and deforestation. The sampling
area is located near the mouth of these rivers, and in the
field expeditions it could be noticed a dominance of the
plant species L. racemosa, followed by R. mangle and,
in less abundance, 4. schaueriana. The substratum was
also visually characterized as muddy sand.

CHRISTOFOLETTI ef al. (2012) performed a field
experiment to evaluate the feeding preferences of U.
cordatus, and found that this species of crab shows no
preference for species of trees, so probably in the present
study the small difference observed in the composition
of the mangrove does not affect significantly our results.
Samplings. The crabs were monthly collected from April
2008 to March 2009, by a professional crabber who used
his arm or a hook to reach into the burrow (PINHEIRO &
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FiscareLLr, 2001; DIELE et al., 2005; ArRAUIO & CALADO,
2008), in three 5 m? plots in each mangrove. All the area
was explored. These plots were located parallel to the river
and 20 m distant from each other. Sampling was carried
out during low tide around the full or new moon; since
the forest is flooded only during spring high tides, the
crabs can be caught more easily in the softened sediment
at these times. After the samples, the crabs were kept in
plastic bags and transported to laboratory in coolers.

Laboratory activities. The crabs were separated
by sex, and from each one, the carapace width (CW)
was measured using a vernier caliper of 0.01 mm of
precision. The CW was taken considering the widest
dimension. The humid weight (HW) of each crab was
obtained with an electronic balance of 0.01g of precision.
The ovigerous condition of females was also noted.

Statistical analysis. The minimum, mean (+
standard deviation) and maximum values of CW and HW
were determined for each sex and estuary. The Mann-
Whitney-Wilcoxon U test was applied to compare the CW
and HW between sexes and estuaries (o= 0.05; ZAr, 1996).

The growth of U. cordatus was described for
each sex and estuary through the potency equation
HW = aCW?’, where HW is the humid weight, CW is
the carapace width, b is the slope, and a is the intercept.
The fit was evaluated by the coefficient of determination
(r*). An Analysis of Covariance (ANCOVA) was used to
compare the slopes and intercepts of the lines between
sexes, to verify the possibility of grouping males and
females by the same equation (o= 0.05; ZAR, 1996). The
type of weight increase was defined by the coefficient
b (isometric, b = 3; positively allometric, b > 3; and
negatively allometric, b < 3), which had its significance
tested by the Student ¢ test (o = 0.05; ZAR, 1996).

The condition factor (CF) was calculated by the
formula @ = HW/CW? (LE CreN, 1951). This formula
was applied by each estuary and by seasons (Summer
= January to March; Autumn = April to June; Winter =
July to September; and Spring = October to December)
for each sex. The minimum, mean (+ standard deviation)
and maximum values of the CF were estimated for each
sex. The Mann-Whitney-Wilcoxon U test was applied
to compare the CF between sexes and estuaries, and the
Kruskal-Wallis test, to compare the CF among seasons,

followed by Dunn’s a posteriori test when significant
differences were detected (o = 0.05; Zar, 1996).

To verify the effectiveness of the CF as a determinant
of the reproductive period (the period when the females
incubate their eggs), the Pearson’s linear coefficient (r) was
applied to correlate the CF and the number of ovigerous
females by seasons of the year (o = 0.05; ZaRr, 1996). The
values of r vary from -1 to +1 and the nearest to these values,
the strongest is the association between the examined
variables. The zero score of this coefficient indicates the
absence of correlation (AYRES et al., 2007).

RESULTS

A total of 1,298 individuals of U. cordatus were
collected. In both estuaries (Ariquinda and Mamucabas),
male crabs showed larger CW and HW (p < 0.05) than
females (Tab. I). At the Ariquinda River, males were
6.58 mm larger and 19.88 g heavier than females; at the
Mamucabas River, males were 5.95 mm larger and 18.12
g heavier than females. Comparing both populations, no
difference was observed in the size or weight (p > 0.05).

The species U. cordatus showed allometric
negative growth (p < 0.05), tending to isometry, in both
estuaries and sexes (Figs 1-4).

Regarding the sexual variations of the CF, there
was no statistically significant difference between sexes
at Ariquinda River (p > 0.05), while at Mamucabas
River, the CF was significantly higher in females than
in males (p < 0.05). Regarding the spatial variations, the
CF of males and females varied significantly between
estuaries (p < 0.05), both being higher at the Ariquinda
River (Tab. I). Regarding the seasonal variations, there
was significant differences (p < 0.05), with the lowest
values of the CF occurring in the winter, for both sexes
and estuaries (Tab. II).

The number of ovigerous females by seasons of
the year is presented in Tab. IIl. At Ariquinda River, they
represent 13.09% of all captured females, and at Mamucabas
River, 10.44%. They were only found in the summer
and in the autumn, and the most expressive number was
found in the summer. Their abundance and the CF weren’t
correlated, both in the Ariquinda (r = 0.34; t = 0.51) and in
the Mamucabas Rivers (r=0.06; t=0.08) (p > 0.05).

Tab. I. Minimum, mean (+ standard deviation) and maximum values of carapace width (CW, mm), humid weight (HW, g) and condition factor
(CF, 10*) of Ucides cordatus males and females sampled at the Ariquinda and Mamucabas Rivers estuaries, Northeast Brazil (N, number of

individuals; Min, minimum; Max, maximum).

Ariquinda River

Mamucabas River

Variables Males Females Males Female
N =333 N =252 N =378 N =335
Min 15.08 9.32 12.98 10.59
CW (mm) Mean =+ sd 46.70 + 13.64 40.12 £ 12.02 46.39 + 12.59 40.44 £10.12
Max 79.10 66.78 79.50 61.78
Min 1.50 0.50 1.00 1.00
HW (g) Mean =+ sd 55.85+39.88 3597 +25.97 52.37+37.11 34.25+21.46
Max 185.09 130.79 188.17 105.80
Min 1.81 2.63 2.00 2.53
CF (10%) Mean + sd 8.00+4.84 7.42+2.24 6.18 £2.94 7.38+5.79
Max 30.53 15.60 15.55 46.63
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Figs 1, 2. Regression between the carapace width (CW) and humid
weight (HW) for Ucides cordatus males (1) and females (2) at the
Ariquinda River estuary, Northeast Brazil.

Carapace width (mm)

Figs 3, 4. Regression between the carapace width (CW) and humid
weight (HW) for Ucides cordatus males (3) and females (4) at the
Mamucabas River estuary, Northeast Brazil.

Tab. II. Power equations of the relationship between the carapace width (CW) vs. humid weight (HW) of Ucides cordatus males and females
sampled in four different seasons at the Ariquind4 and Mamucabas Rivers estuaries, Northeast Brazil. ’For the same sex and river, the same letter
indicates that the condition factor did not differ significantly among seasons (p < 0.05). Condition factor in scientific notation (10°*).

Ariquinda River

Mamucabas River

Seasons Males Females Males Females
Autumn HW = 11.60CW?*%7a HW =7.55CW?86a HW =5.36CW?%a HW =9.09CW?8a
Winter HW =4.14CW**b HW =6.32CW?*a HW =3.09CW3*%p HW =4.26CW?>?b
Spring HW = 6.85CW?88 ¢ HW =7.01CW?36a HW =8.65CW2%¢ HW = 8.09CW?2% ab
Summer HW =7.11CW?>*'ac HW =9.53CW?8b HW =6.12CW?*a HW =4.64CW??b

Tab. III. Number of ovigerous females of Ucides cordatus sampled in four different seasons at the Ariquindd and Mamucabas Rivers estuaries,

Northeast Brazil.
Seasons o . Number of ovigerous females ‘
Ariquinda River Mamucabas River
Autumn 7
Winter 0
Spring 0
Summer 28
DISCUSSION female. WARNER (1967) and Diaz & ConpE (1989) cite

In the present study, sexual dimorphism in relation
to size and weight was detected, with males showing
larger carapace width (CW) and humid weight (HW)
than females. Such phenomenon is commonly observed
in brachyuran crabs (WARNER, 1967; Diaz & CONDE,
1989; Arauso et al., 2012) and registered by several
authors for U. cordatus (ALCANTARA-F1LHO, 1978; IvO et
al., 1999; VAsconceLos ef al., 1999). According to Ivo
et al. (1999), in U. cordatus the sexual dimorphism is
related to the reproductive function, standing out the
larger size and weight of the chelipods of males due
to the role they develop during mating, entwining the

that this sexual dimorphism in size may be related to
differential growth rates between the sexes, which were
observed herein. Sexual differences in feeding rates,
behavior and migratory phenomenon are factors that
may influence on these differential growth rates (GIESEL,
1972; WoLF et al., 1975; MoNTAGUE, 1980). BLiss (1968)
emphasizes that the presence of the androgen gland
in males is responsible for the weight gain right after
maturity, influencing the sexual dimorphism. Since the
feeding preferences and consumption rates of males and
females are similar (NorDHAUS et al., 2006), we believe
that the main factor acting in the sexual dimorphism of
this population is the fact that the females invest more
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energy in reproduction than in growth (HartnoOLL, 1985;
DieLE & Koch, 2010b), once the oocytes are cells greater
than the spermatozoids. However, AraUI0 & CALADO
(2008), studying an impacted mangrove at Northeast
Brazil, found no difference in size and weight between
sexes in a population of U. cordatus at the area, probably
as a result of the selective capture of males.

In both sexes and estuaries, the CW vs. HW
relationship showed a significant positive relation,
with high values of r?, as also observed by PINHEIRO
& Fiscarerr  (2009).  Ucides cordatus showed
negative allometric growth tending to isometry in this
relationship. Similar results were also observed by Ivo et
al. (1999) and Araujo & Carapo (2008). These findings
reflect the fact that, during its ontogeny, the crab grows
more in width than in weight. Such fact may be related
to the dilatation that this species develops in the lateral
of the carapace, which stores six pairs of gills (PINHEIRO
& FiscareLir, 2009). That dilatation, very expressive in
the adult phase, allows a greater storage of atmospheric
air, giving the species a better resistance to dehydration
and allowing it to spend more time out of the water
than aquatic brachyuran species (Santos et al., 1986).
The development of the gills chamber is also found in
other semiterrestrial species, as Cardisoma guanhumi
(Latreille, 1825) (Gecarcinidae), which makes the U.
cordatus very similar to other semiterrestrial crabs
(SanTos et al., 1985).

The values of b, which represents the weight
increase, were within the established limit for aquatic
organisms, which varies from two to four (LE CREN,
1951; Hartnorr, 1982). Such a result was observed
in the swimming crabs Callinectes ornatus Ordway,
1863 (Branco & Fracasso, 2004; BapTisTA-METRI et
al., 2005) and C. danae Smith, 1869 (Branco et al.,
1992; BapTISTA-METRI et al., 2005), in the freshwater
crab Dilocarcinus pagei Stimpson, 1861 (PINHEIRO &
TappEr, 2005), and in the semiterrestrial crabs Armases
angustipes (Dana, 1852) (KowALczuk & MASUNARI,
2000) and U. cordatus (PINHEIRO & FiscAreLLI, 2009;
Gogs et al., 2010). That allows inferring that this rule
may be extended to semiterrestrial crabs. Besides, such
amplitude gives indicatives of changes in weight of the
animal between different phases of growth and in the
onset of sexual maturity (MANTELATTO & FRANSOZO,
1992; PiNnHEIRO & FrRANSOZO, 1993).

The rates of growth were different according
to the sex, being significantly higher in males. Such
differences are related to the larger size and weight
attained by males, as discussed before, and by the
growth of their chelipods that, according to PINHEIRO &
HarTori (2006), show a positive allometric pattern from
the puberty molt towards.

In brachyuran species, generally the condition
factor (CF) is higher in females, as observed in
Dilocarcinus pagei (PiNHERO & TapDEI, 2005) and
in U. cordatus (PWNHERO & FiscarerLi, 2009), due

to the larger size and weight attained by the ovaries
after maturity. This may explain the higher CF of
females at Mamucabas River. However, at Ariquinda
River, there was no significant difference between
the sexes, probably because other biological factors,
as metabolism, nutritional aspects, stage of sexual
maturity, time of recruitment, or a combination of
them (RopriGuez, 1987), may be influencing the values
of the CF, besides the gonads. The absence of sexual
dimorphism in the CF was also observed in Arenaeus
cribrarius (Lamarck, 1818) by PmHEIRO & FrANsozo
(1993). Spatial differences may occur even at a local
scale, since place may influence the rates of growth of
brachyuran species (BAPTISTA-METRI ef al., 2005).

Many studies have related a decrease of the
condition factor during the reproductive season
(VazzoLERr, 1996; PINHEIRO & TADDEIL, 2005; PINHEIRO &
FiscareLLy, 2009), as a result of the spawning. However,
in the present study, no correlation was found between
the CF and the abundance of ovigerous females. In
general, lower CF is associated with the spawning
period (AcostiNHO et al., 1990; Duti et al., 2003;
PmuEIRO & TADDEL, 2005), but in the present the lowest
value of the CF was observed in the winter, a season
where no ovigerous females were recorded. Probably,
some animals were captured when the energy stored
in the hepatopancreas was reverted to the maturity of
the gonads or to their reorganization after spawning,
phenomena that lead to an increase of the CF, while
others were collected during spawning itself, which
leads to a reduction of the CF. Thus, no clear pattern
could be distinguished. Besides the reproductive period,
it’s well known that the molt leads to low condition
factors (PiHERRO & TapDEI, 2005), and possibly the
molting cycle is influencing in the present population.
This assumption can be confirmed by the literature:
according to PmHEIRO & FiscarerLr (2009), the low
CF of U. cordatus observed in the winter is related to
the fact that this period precedes the months with the
highest frequency of ecdysis. Such result suggests that
the condition factor by itself cannot be used as a single
parameter for the determination of the reproductive
period, but it has to be used in association with the
monthly frequency in which ovigerous females are
found during an annual range, and the data obtained
from the macroscopic observation of the gonads and the
observation of the copula (PiLLay & Owo, 1978; CHoy,
1988; SumpTon, 1990). Besides, the gonadosomatic index
may be used for this purpose, since it also considers the
weight of the ovaries (VAzzOLER, 1996).

The low abundance of ovigerous females is
commonly observed in brachyuran species, as C. ornatus
(ManTELATTO & FRANSOZO, 1997), Ocypode quadrata
(Fabricius, 1787) (NEGREIROS-FrRANSOZO et al., 2002),
Goniopsis cruentata (Latreille, 1803) (SiLva & OsHiro,
2002; CoBo & Fransozo, 2003), Armases rubripes
(Rathbun, 1897) (Liva et al., 2006), Uca rapax (Smith,
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1870) (CasticLiont et al., 2007), Uca uruguayensis
(Nobili, 1901) and Neohelice granulata (Dana, 1851)
(CEsaAr et al., 2007), as well as U. cordatus (ArRaUIO &
Carapo, 2008; present study). Probably these females
may have a cryptic habit when compared to the non-
ovigerous females.

Some papers have reported on populations of U.
cordatus under fisheries overexploitation, resulting in
the diminution of the carapace width of the population
(BoTELHO et al., 1999; AMARAL & JABLONSKI, 2005).
AraUIO & CaLADO (2008) related that the deforestation
of the mangrove, as well as the industrial and domestic
sewage that spills onto the Mundai/Manguaba
Estuarine Lagoon Complex (CELMM, state of
Alagoas) also affect negatively the local population of
U. cordatus. In the present study both populations of
this species showed similar values of size and weight.
This could suggest that the population of U. cordatus at
Mamucabas River isn’t suffering with the impacts that
this estuary is currently receiving, being adapted to the
habitat. However, the CF of both males and females
differed between estuaries, being lower at Mamucabas
River. Some environmental impacts cannot be detected
just taking into account the external aspects of a given
organism. A deviation from the normal status is more
likely to be detected with the use of bioindicators,
including bioindicators at individual level, as the
condition factor (Arias et al, 2007). Considering
the body morphology, specimens with the same size
can apparently demonstrate the same healthiness,
but internally, their physiology may be affected,
which can be detected through a diminution of the
CF. The mangrove in Mamucabas has been reduced
by the housing occupation, deposition of waste and
deforestation (Santos et al., 2001), with many trees
had been cut. This may reduce the food resource for
this herbivorous crab, and these lower rates of feeding
probably may reduce the CF.

The evaluation of the sexual variations of the CW
vs. HW relationship and the condition factor proved to
be good parameters for the study of the biology of U.
cordatus, especially regarding the sexual dimorphism
of the growth, as well as evidencing the environmental
impacts. Indeed, more studies are needed on the growth
and condition factor for this species, as well as for other
freshwater, estuarine and marine Brachyura with socio-
economic importance. The data obtained in these studies
are important for management plans, since they allow
monitoring and evidencing environmental impacts, as
observed herein.
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