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Gustavo L. Hirnse1 1Uld Maria L. Negreil"os-FrIl.USOZ01,2' 

'NEBECC (Group of Studies on Crustacean Biology, Ecology and Culture). 
'Departamento de Zoologia, Inslituto de BioGi,neins, Caiw Postal 510, UNESp, 18618-000 
Botucatu, Sp, Brazil. 
·Corresponding author. E-mail mlnf@ibb.unesp.br. 

ABSTRACT Among crustacean de<:apods, fiddler crabs of tIJe genus Uca are the most characteristic of tIJe intertidal 
zones of tropical and subtropical estuaries. The present study determined the growth phases and tIJe beginning of 
differential growth between the sexes, based on analyses of relative growth of Uca maracoani. Collections were 
made in the Jabaquara mangrove, located in Paraty. Rio de Janeiro, Brazil. Specimens were collected manually 
during low tide periods. In the laboratory, crabs were seJred and measured. We measured carapace width (CW), 
carapace length (eL), pmpodus length (PL; tIJe right one for females and the major one for males), propodus height 
(PH), abdomen width (AW), and gonopod length (GL; for males). The beginning of differential growth between 
tIJe sexes could be identified by the a1lomellic technique. Males and females showed 3 distinct growth phases. 
Differential growth between sexes began when males reacbed 7 mm and females 9.2 mm CWo Tbe growth pattern 
among different phases and tIJe beginning of differenilill growth seented to maintain a sllict relationship with the 
ontogenetic changes, malnly those related to behavioral and repeoductive aspects. This information is important for 
general biological Jmowledge of this species, mainly concerning aspects of its growth. 

INTRODUCTION 

Fiddler crabs of the genus Uca Leach, 1814 show a 
distinct sexual dimorphism. The chelipeds of females are 
symmetrical and small; both are adapted for catching and 

passing substrate particles to the mouth appeudsges. In 
males, one cheliped is more developed than the other, and 

is used for interaction with other males and defense of 
territory; only the smaller cheliped is utilized to scoop a 
small amount of material from the substrate and transport 
it to the mouth for fceding (Yamaguchi 1977, Christy and 
Salmon 1984, Rosenberg 2002), like those of the female. 

'The study of growth in cmbs is facilitated by the hard 
tegument and the periodic change in the exoskeleton at 

molting. This makes possible "xact measurements and 
observations of ontogenetic subdivisions in the body size 
at the beginning of morphological sexual maturity (Huxley 
and Teissier 1936). 

Several aspects of the minor and major chelipeds of 
fiddler crabs have been studied. These studies have treated 
the morphological structures (Crane 1975, Yamaguchi 
200 1), variations in shape (Rosenberg 1997, 2(02), sexual 
differences (Yamaguchi, 2(05), handedness (Jones et aI. 
1982, Williams et aI. 1981, Yamaguchi et al. 2001), and 
growth (Hartnoll 1974, 1978, 1982). The differential 

growth of the large chelipeds of males, as well as other 
body parts such as male gonopeds and the abdomen of 
females (Hartnoll 1974, 1978), reveal the transition from 
juvenile to adult phases (Negreiros-Fransozo et oJ., 2003). 
Allometric growth has been studied in several species of 

ocypodid crabs, including Uca tanger; (see Von Hagen 
1987, Colpe et aI. 2003), Uca thayer; (see Negreiros
Fransozo et al. 2003), Uca burgers; (see Benetti and 
Negreiros-Fransozo 2(03), Uca rapax (see Castiglioni and 
Negreiros-Fransozo 2(04), Uca mordax (see Masunari et 
al. 2005), and Uca maracooni (see Masunari et al. 2005). 

We investigated a population of U. maracoani 
Latreille, 1802-1803 from the mud beach of the Jabaquara 

mangrove at Paraty, Rio dc Janeiro, Brazil focusing on 
the determination of growth phases and the beginnings of 
differential growth between the sexes, based on relative 
growth. 

MATERIAL AND METHODS 

Uca maracoani occurs along coastlines in the Western 
Atlantic, including the Antilies, Venezuela, and the 
Guyanas. It is found along nearly the entire coast of Brazil, 
from the state of Maranhao south to Parana (Melo 1996). 

Sampliog was carried out monthly on the mud beach 
of the Jabaquara mangrove (23"12'1O.0"S, 44"43'14.l"W) 

from January to July 2003. The crabs were removed from 
their borrows manually during low tide. Each month, a 
capture effort of 60 min by 2 collectors was employed The 
crabs were packed in plastic bags and frozen for about 2 h. 

In order to ensure that the smallest classes were also 
collected, additional sampling was carried out by 2 people 
for 20 min, utilizing a small spoon. These small crabs were 
isolated in small containers, labeled, and transported to the 
labomtozy. 
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Figure 1. The body parts of Uca maracoani measured in this study. (CW = Carapace Width; CL = Carapace Length; AW = 
Abdomen Width; GL = Gonopod Length; PH = Cheliped Propodus Height; PL = Cheliped Propodus Length.) 
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TABLE 1

Regression analyses of morphometric data of Uca maracoani. Carapace width (CW) was used as the indepen-
dent variable. CW = Carapace Width; CL = Carapace Length; AW = Abdomen Width; PL = Cheliped Propodus 
Length; PH = Cheliped Propodus Height; and GL = Gonopod Length. UMF = undifferentiated males and 
females; UJF = undifferentiated and juvenile female; JAM = juvenile and adult males; JAF = juvenile and adult 
female UF = undifferentiated females; JF = juvenile females; AF = adult females; UM = undifferentiated males; 
JM = juvenile males; AM = adult males; + and – = allometry; 0 = isometry.)

Relationship Sex N

Intercep 
(log) Slope

r2 T (b=1) P Allometry

Results of
Mature I and II

F value Change of 
phasesa b

CL vs. CW

UMF 196 0.240 0.819 0.981 22.60 0.00 -
JAM 255 -0.108 0.967 0.997 29.73 0.00 -

JF 56 -0.216 1.060 0.978 2.82 0.00 +
AF 136 -0.198 1.043 0.992 5.66 0.00 +

AW vs. CW

UM 91 -0.626 0.958 0.854 0.97 0.00 0
JM 64 -0.818 1.174 0.936 4.47 0.00 +
AM 189 -0.495 0.924 0.944 5.00 0.00 -
UF 109 -0.680 1.105 0.937 3.74 0.00 + 16.94 10.30 mm
JF 65 -1.481 1.887 0.927 13.43 0.00 + 72.94 19.30 mm
AF 221 -0.808 1.377 0.968 22.35 0.00 +

PL vs. CW

UM 86 -0.500 1.195 0.916 5.00 0.00 + 20.62 9.40 mm
JM 61 -0.819 1.576 0.969 16.00 0.00 + 140.13 21.20 mm
AM 180 -1.454 2.047 0.982 50.00 0.00 +
UJF 157 -0.453 1.056 0.986 6.60 0.00 +
AF 134 -0.377 1.003 0.969 0.00 1.00 0

PH vs. CW

UM 75 -0.927 1.147 0.855 2.67 0.00 +
JM 75 -0.851 1.329 0.967 11.38 0.00 +
AM 179 -1.239 1.613 0.976 32.10 0.00 +
UF 99 -0.858 0.948 0.923 1.88 0.00 0
JAF 190 -0.768 0.831 0.945 12.14 0.00 -

GL vs. CW JM 71 -1.177 1.646 0.872 8.53 0.00 +
AM 189 -0.269 0.909 0.955 6.43 0.00 -
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TABLE 2

Regression analyses of morphometric data, based on the growth differentiation between the sexes of Uca mara-
coani. CW = Carapace width; AW = Abdomen Width; PL = Cheliped Propodus Length. UT = undifferentiated 
males and females; JM = juvenile males; JF = juvenile females; + positive allometry.

Relationship Sex N

Intercept
(log) Slope

r2 T (b=1) P Allometry
Size at 

differentiation

Results of
ANCOVA
(P value)a b

AW vs. CW
UT 191 -0.663 1.055 0.89 2.20 0.00 + 9.2 mm 0.06
JM 65 -0.950 1.281 0.90 13.56 0.00 +
JF 70 -1.343 1.773 0.94 15.77 0.00 +

PL vs. CW
UT 167 -0.458 1.079 0.88 2.63 0.00 + 7.0 mm 0.06
JM 65 -0.737 1.509 0.97 18.17 0.00 +
JF 72 -0.542 1.133 0.95 4.92 0.00 +
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TABLE 3

Growth features in 2 populations of Uca maracoani. Dimensions are in mm. s = standard deviation.

Population
(reference) Sex

Maximum
size

Mean size
± s Growth phase Size at differentiation

Sexual
maturity

Paraty, RJ
(present study)

male 43.7 28.50 ± 10.1 3 7.0 21.20
female 38.7 24.90 ± 7.9 3 9.2 19.30

Guaratuba, PR
(Masunari et al. 
2005 )

male 34.12 21.53 2 3.27 17.85

female 29.20 19.13 2 – 11.75
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