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Resumo

A heteroquelia varia intensamente nas diferentes espécies
de crusticeos decdpodos, sendo que tal aspecto pode auxiliar na
diferenciagio sexual. O objetivo do presente estudo é determi-
nar a ocorréncia de heteroquelia para E. gonagra entre machos
e fémeas e também em animais de mesmo sexo, além da carac-
terizagio quanto a forma dos dentes da quela. Os individuos
foram coletados no perfodo de janeiro a dezembro de 1993;
foram mensurados 465 animais nos quais ocorreu um predo-
minio da quela direita maior, a grande maioria com dentes
molariformes. Os caranguejos sdo considerados os maiores pre-
dadores de moluscos, supondo-se que o “uso das mios” ocorra
pelo fato da maioria das conchas de gastrépodos marinhos se-
rem dextrégiras. Tal condigio de heteroquelia, coincide com o
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padrio encontrado nas espécies de Xanthidae, diferindo da mai-
oria das outras familias de Brachyura.

Unitermos: Heteroquelia, Brachyura, Xanthidae, Eriphia,
Ubatuba (SP).

Summary

Heterochely varies intensively among different species of
decapod crustaceans, and this trait may be of help in sex
differentiation. The aim of the present study was to determine
the occurrence of heterochely between males and females of
Eriphia gonagra and between animals of the same sex, as well as
to characterize the shape of teeth of the chela. Specimens were
collected from January to December 1993 and a total of 465
animals were mcasured. There was a predominance of larger
right chelae, most of which presented molariform teeth. Crabs
are considered to be the major predators of molluscs, and it
may be supposed that the handedness occurs because most of
the shells of marine gastropods are dextrogerous. This
heterochely condition coincides with the pattern detected in other
Xanthidae species and differs from most Brachyura families.

Key words: Heterochely, Brachyura, Xanthidae, Eriphia,
Ubatuba (SP).

Introduction

The phenomenon of heterochely, that is, a difference in
size and in function of chelipods in terms of side, varies
considerably among the various species of decapod crustaceans.
Therefore, it may be of help in scx differentiation. Heterochely
is quite common among Pleocyemata, where it occurs in both
sexes but especially in males. The dimorphic growth of these
appendages has been interprcted as a consequence of the
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common use of chelipeds by males in combat. This is the case
for Aratus pisonii, studied by Warner (1970), and Potamon
fluviatile studicd by Gherardi ctal. (1987). An exhibition function
in Uea spp. (Crane, 1957), and courtship behavior in Corystes
cassivelaunus (Hartnoll, 1968), have been reported.

Several authors have studied heterochely (Oliveira, 1940;
Alcantara-Filho,1978; Ng and Tan, 1985; Haefner, 1990; Kaiser
et a1.,1990), but only a few studies are available about the
biological aspects of the genus Eriphia, among them those
reported by Vannini and Gherardi (1988) in E. smsthi in Somalia,
and, more recently, those reported by Nalesso (1993) in E.
gonagra in the region of Juréia-Tatins, Brazil.

The aim of the present study was to determine the
occurrence of heterochely between males and females of E.
gonagra and between animals of the same sex, as well as to
characterize the shape of the tecth of the chelac.

Material and Methods

The crabs used in the present study were collected monthly
from January to December 1993 along the rocky coast of Praia
Grande (23°28°02" S and 45°03°35" W) in the Ubatuba region,
SP. Specimens were collected along the entire extension of the
rocky coast, covering an area of approximately 1200 m” at low
tide.

The measurements were made with the aid of a calipter
precision 0.1 mm. Smaller animals were measured with the aid
of a light stercomicroscope fitted with a light camera.

Two chelipeds were measured on each individual, in terms
of chelar propod height (PH) using the greatest height, and
propod length (PL) using the distance from the base of the ven-
tral region to the end of the chelar finger (Figure 1).
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FIGURE 1. A: Eriphia gonagra, dorsal view. B Variables measured.

In order to determine the possible occurrence of
heterochely for E. gonagra, the percentages referring to the size
of the largest chela for males and females, as well as the vanation
in propod height and length, were calculated. Teeth were also
analysed to determine whether the most frequent type detected
would be the molariform or the serratiform type.

Student t-test, to analyse the differences in mean male
and female cheliped size and the differences between right and
left chela between scxes, was used.

Results

The chelar propodus of 465 individuals, 212 males and
253 females, were measured. Mean chelar propodus lengths of
right and left chelae were 16.55 *+ 7.04 mm and 14.93 + 6.68
mm, and average chelar propodus heights were 9.34 = 3.99
mm and 7.98 + 3.50 mm, respectively. Range and average values
of chelar dimensions are shown in table 1 for each sex.

In both sexes, the rigth chela was usually larger. In almost
all cases (97.4 %), the right larger chela showed molariform
teeth (Table 2).
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TABLE 1 - Eriphia gonagra. Size ranges related to chelar propod
length and height.

Propod Sex Righe Left
Min Max Mean Min Max Mean

Length M 3.25 35.00 16.22+743aA 200 35.85 14.82 +7.35 aB
F 3.37 3285 16.77+6.73aA  2.62 30.40 14.99 16,10 aB

Toral 325 3500 1655:7.042A 200 3585 14.9316.68 aB

Height M 2.00 19.50  9.07 +4.04 A 1.50 19.80 7.90 13.82 aB
F 1.07 2480  9.5313.97aA 1.50 17.70 8.02+3.24.B

Toral 1.07 24.80 9.3443.99 2A 150 19.80 7.9843.50 aB

Means followed by same small letters do not differ statistically (within sex compansons) (p=>0.05)
Means followed by same capital leters do not differ statistically (within side comparisons) (p=>0.05)

TABLE 2 - Eriphia gonagra. Predominance of the larger chela
and its classification in terms of shape of the teeth
in males and females.

Larger chela
Sex Right Left Molariform Serratiform
N % N % N % N %
Males 169 79.7 43 20.3 205 9.7 7 3.3
Females 205  8l.1 48 189 248 98 5 2

Total 374 804 91 19.6 453 97.4 12 2.6
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Discussion

Heterochely is the term applied to designate the condition
of unequally sized chelae. Differences in size may also correspond
to different functions, as observed in some brachyuran families
such as Calappidae, Portunidae, Xanthidae, Grapsidae and
Ocypodidae.

Among brachyuran crabs, the heterochelic condition may
reveal cases of sexual dimorphism, as is the case of the genus
Uca. Patterns of chelae exhibition may differ considerably within
species, but chelar display is usually a means of perceptibly
enlarging actual chelar size and therefore actual body size as
well. During agonistic interactions, chelae are exhibited in hori-
zontal movements so as to maximize the “enlarging” effect
(Schone, 1968; Wright,1968).

In our study, mean chelar propodus length and height of
both chelipeds did not differ between sexes (p>0.05) in this
species. This fact implies that there is no sexual dimorphism
regarding cheliped size. However, when we compared the length
and height of the right and left propods for males and females,
a significant difference (p<0.05) was observed. Heterochely in
the Xanthidae has also been described by Tweedie (1950), who
stated that the right chela is usually larger than the left one in
this family.

In the Xanthidae, the major chela bears strong and
rounded teeth, commonly designated as molariform, whose
main function is crushing. In the minor chelae, sharp teeth, so-
called serratiform, are found instead. Thesc tecth are mainly
used for cutting purposes. It is worth mentioning that chelar
morphology description is extremely important to support
studies on the feeding habits of brachyurans, since their size
and shape are a result of specific adaptations related to feeding
on specific items, such as algae, organic matter in sediment,
molluscs, etc. (Warner,1977).
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Considering all specimens examined, in 80.4 % of crabs,
the right chela was larger and almost always bore molariform
teeth specialized in crushing. Similar results obtained by Vannini
and Gherardi (1988) were recorded in E. smithi, in which 70 %
of the population presented a larger right chela regardless of
sex. The larger chela can also be differentiated because it is
provided with a large tooth located in the inner portion of the
chela, near the dactyl insertion (Vermeij, 1977).

Crushing molluscs have been described in E. verrugosa by
Rossi and Parisi (1973), in E. sebana by Zisper and Vermeij
(1978) and in E. sqguamata by Bertness and Cunningham (1981).
However, in a field study on the xanthid E. smithi, Vannini et al.
(1989) showed that this particular species should not be regarded
as a specialist predator of gastropods. In laboratory experiments,
E. gonagra preferably preyed on mussels (Brachydontes solisianus
and small Perna perna), barnacles (Chthamalus bisinuatus) and
green algae (Ulva lactuca), the latter identified as a component
of its natural diet (Nalesso, 1993).

Considering that crabs are the main predators of molluscs,
this utilization of chelae may be regarded as adaptative in
handling dextral gastropod shells (Vermeij, 1975). Ethological
studies on Calappa philargius feeding revealed that handling of
gastropod shells involves a “peeling™ process following the shell
spiral, from the shell aperture to inner shell parts. The species
uses its main tooth located at the dactylus’ base of major chela
in this procedure (Ng and Tan, 1984).

Ng and Tan (1985) reported that major chelipeds provided
with a main crushing tooth would cfficiently handle a dextral
gastropod shell. Otherwise, the crab would encounter problems

in manipulating the shell and in orienting itself for the purpose
of continuing this process until the mollusc’s removal.
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