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Abstract. This study evaluates the frequency of the abnormal homochelic male morphotype
in a population of Minuca vocator (Herbst, 1804) inhabiting the mangroves of the Itanhaém
River (SP), Brazil, which differs from the typical heterochelic pattern observed in Gelasimi-
nae males. Out of 382 specimens captured (232 males and 151 females), only two males ex-
hibited homochelic small chelipeds, accounting for 0.86% of the male population. This low
percentage may be genetically determined or could result from differential cheliped loss,
depending on the developmental phase, which permanently affects this condition after re-
generation. Although males with both abnormal hypertrophied morphotypes have been ob-
served in other fiddler crab species, this phenomenon was not confirmed in this population.
These abnormal conditions could confer either disadvantages or advantages to the individu-
als, warranting specific ethological experiments to investigate potential implications for
trophic and behavioral interactions.
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Resumo. Machos homoquelos de Minuca vocator (Herbst, 1804) (Brachyura:
Ocypodidae: Gelasiminae). Este estudo avalia a frequéncia do morfotipo anormal de
macho homoquelo em uma populacdo de Minuca vocator (Herbst, 1804) no manguezal do
Rio Itanhaém (SP), Brasil, que difere do padrao heteroquelo tipico observado em machos
Gelasiminae. Dos 382 espécimes capturados (232 machos e 151 fémeas), apenas dois ma-
chos exibiram quelipodos pequenos homoquelos, representando 0,86% da populagdo mas-
culina. Essa baixa porcentagem pode ser determinada geneticamente ou pode resultar da
perda diferencial de quelipodos, dependendo da fase de desenvolvimento, que afeta perma-
nentemente essa condicdo apos a regeneracdo. Embora machos com ambos os morfotipos
hipertrofiados anormais tenham sido observados em outras espécies de chama-marés, esse
fendmeno nao foi confirmado nesta populacao. Essas condicées anormais podem conferir
desvantagens ou vantagens aos individuos, sendo necessario experimentos etologicos espe-

cificos para investigar potenciais implicagdes para interacoes troficas e comportamentais.

Palavras-chave: Chama-marés, Itanhaem, malformagoes, manguezal, morfologia.

Abnormal morphotypes, or anomalies,
can occur naturally or randomly during ontoge-
ny (Aradjo & Calado, 2012, Silva & Shinozaki-
Mendes 2018). These anomalies are commonly
reported in arthropods, particularly in locomo-
tor appendages (Nickerson & Gray, 1967,
Flandroit et al., 2024). Such anomalies may
involve the suppression or repetition of ele-
ments in certain appendages, as well as their
atrophy or hypertrophy. In general, decapod
crustaceans (e.g., crabs) exhibit one cheliped
that is more hypertrophied and stronger than
the other, with the position of the major chela
(right or left) referred to as laterality or hand-
edness (see Yosef et al., 2021, Rozaimi et al.,
2023). These abnormalities are rare in crusta-
ceans, as are structural malformations, alt-
hough they have been well-documented in crab
species, primarily affecting the locomotor ap-
pendages (Pinheiro & Toledo, 2010, Lira et al.,
2012, Rady, 2022). This rarity is understanda-
ble, given that chelipeds are the last structures
to be released from the old exoskeleton during
molting (Lira et al., 2012, Zambrano, 2017).

Fiddler crabs (Ocypodidae) represent a
taxonomic group comprising 11 genera and 107
species worldwide (Crane, 1975, Shih & Chan,
2022). Among these, only 9.3% (n = 10) are
documented in Brazil, ranging from the state of
Amapa to Rio Grande do Sul, with Leptuca
uruguayensis extending as far as Uruguay and

Argentina (Thurman et al., 2013, Rosenberg,
2020). Male fiddler crabs are easily recogniza-
ble by their unequal chelae (heterochely),
where one is hypertrophied and distinctly
shaped or ornamented, used in agonistic be-
haviors such as male-male combat, while the
other chela is markedly reduced and used for
feeding. In contrast, females, according to
Crane (1966, 1975), possess small chelae of
similar shape and size (homochely).

Morgan (1920) described two male
specimens of the fiddler crab Leptuca pugilator
(Bosc, 1801) with abnormal chelipeds: one with
both chelipeds large (termed “double-clawed”)
and the other with both chelipeds small
(termed "intersex"). However, Morgan did not
provide information about the total number of
specimens analyzed. Similar abnormal speci-
mens, exhibiting either both small or both hy-
pertrophied chelipeds, have been reported in
other fiddler crab species (Ahmed, 1976, 1978,
Zou & Fingerman, 2000, Benetti & Negreiros-
Fransozo, 2003, Lira et al., 2006, Vale et al.,
2015, Silva & Shinozaki-Mendes, 2018).

This study aims to evaluate the frequen-
cy of abnormal male specimens of Minuca
vocator based on the occurrence of homochelic
chelipeds (either smallest or hypertrophied) in
a population well-established in the mangroves
of the Itanhaém River (SP), Brazil, and to spec-
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ulate on the potential causes of these anoma-
lies.

Two field expeditions were conducted
in July 2022 and January 2023 in a mangrove
area of the Itanhaém River (24°09'36" S,
46°48'19" W) in the municipality of Itanhaém,
Sdo Paulo, Brazil (Figure 1 A-B-C). A total of
407 specimens of Minuca vocator (255 males
and 152 females) were collected as part of this
study. Specimens were manually gathered us-
ing spatulas, either directly from their burrows
or while active on the sediment surface. After
collection, the individuals were transported to
the laboratory and identified using the taxo-
nomic keys provided by Bezerra (2012) and
Masunari et al. (2020). Only specimens con-
firmed to belong to the target species were re-
tained for analysis.

The sex of each specimen was deter-
mined based on abdominal morphology and
the number of pleopod pairs: males were iden-
tified by their triangular abdomen and two
pairs of pleopods, while females were distin-
guished by their semi-ovate abdomen and four
pairs of pleopods. Each specimen then under-
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went structural biometry under a magnifying
glass connected to a Computer Image Analysis
System (KS-300, Zeiss®), which recorded the
following measurements: carapace width (CW)
and propodus length of both chelipeds (PLx:
right; PLy: left). Juvenile specimens whose sex
could not be determined, as well as adults
missing one or both chelipeds, were excluded
from the analysis, resulting in a final sample of
232 males and 151 females (n = 382).

Among the specimens analyzed, only
two males of Minuca vocator exhibited abnor-
mal cheliped morphotypes, representing 0.86%
of the male population. These individuals dis-
played homochely with small chelae, a condi-
tion that deviates from the typical male mor-
photype (Fig. 2 A-B) and more closely resem-
bles the female morphotype (Figure 2 C-D).
Specifically, Male #1 measured 20.6 mm in car-
apace width (CW) with chelae measuring 7.9
mm (right) and 7.7 mm (left), while Male #2
measured 15.2 mm CW with chelae measuring
6.4 mm (right) and 6.0 mm (left). These speci-
mens have been deposited in the Crustacean
Collection at the Zoology Museum of the Uni-

S —3

Figure 1. Itanhaém River mangrove. A) Location of Itanhaém city, Sdo Paulo, within the Metropolitan Re-
gion of Baixada Santista on the coast of Sao Paulo state, Brazil; B) Close-up of the city of Itanhaém, Sao
Paulo; C) Urban area of Itanhaém, showing the lower part of the river basin, with the Itanhaém River indi-
cated in blue, mangrove forests in green, and the collection site highlighted with a red dot.
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Figure 2. Comparison between a homochelous male (body: 20.6 mm CW; chelae: 7.9 mm PLR and 7.7 mm
PLL) and a heterochelous male (body: 20.0 mm CW; chelae: 7.7 mm PLR and 23.8 mm PLL) of Minuca
vocator. A) Heterochelous male, dorsal view; B) Heterochelous male, ventral view; C) Homochelous male,
dorsal view; D) Homochelous male, ventral view. Scale bars = 10 mm. Photographs by Nicholas Kriegler.

versity of Sdo Paulo (MZUSP #43773 - Lots 5
and 6).

This study is the first to document ho-
mochelic male specimens with small chelae in
M. vocator. However, similar cases have been
reported in males of two other congeneric spe-
cies: Minuca panema (Coelho, 1972), previous-
ly referred to as Minuca burgersi (Holthuis,
1967) (Thurman et al.,, 2023) and M. rapax
(Smith, 1870). In the case of M. panema,
Benetti & Negreiros-Fransozo (2003) docu-
mented six males with abnormal chelipeds:
four with small homochelous chelae (1.3% of
the males analyzed) and two with hypertro-
phied homochelous chelae (0.6% of the males).
For M. rapax, Vale et al. (2015) and Silva &
Shinozaki-Mendes (2018) each reported a sin-
gle male with hypertrophied homochelous che-
lae. Across species, these abnormalities consist-
ently occur in males at frequencies of <1.3%,
ranging from 0.6% to 1.3%.

Crane (1975) suggested that the laterali-
ty of the major chela in male fiddler crabs typi-
cally follows a consistent pattern. However,

some species deviate from the expected 1:1
(right:left) ratio (Johnson, 2003,
Jaroensutasinee & Jaroensutasinee, 2004).
Vernberg & Costlow (1966) conducted experi-
ments indicating that the laterality of the major
cheliped is genetically determined. However,
Yamaguchi's (1977) experiments led to the con-
clusion that laterality occurs randomly, with
males acquiring chelae asymmetry when one
cheliped is lost during the symmetrical or early
juvenile phase. In such cases, the remaining
cheliped develops into the hypertrophied chela,
while the lost cheliped regenerates as a smaller
one. Yamaguchi confirmed this through natural
loss or artificial removal of a cheliped during
the last larval instar (megalopa) or juvenile
stage. He also noted that if both chelipeds are
lost, they regenerate as small chelae. Converse-
ly, if neither cheliped is lost, both develop into
hypertrophied chelae. It is widely accepted that
once the chelar morphotype is established, it
remains unchanged, regardless of whether the
individual exhibits heterochely or homochely
(Vernberg & Costlow, 1966, Yamaguchi, 1977,
Ahmed, 1978).
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In populations where the laterality of
the hypertrophied cheliped follows a specific
heterochelous pattern, the determination may
be genetically influenced, with cheliped loss
during the symmetrical phase potentially in-
ducing asymmetry (Yamaguchi, 1977). In this
study, the ratio of right-handed (51%) to left-
handed (48%) individuals in M. vocator re-
mained close to 1:1 (X2 = 0.43; p > 0.05), sug-
gesting that the laterality of the hypertrophied
chela is likely random. This finding implies that
the homochelous individuals recorded may
have lost both chelipeds during the symmet-
rical phase, leading to the permanent establish-
ment of this condition.

Larger chelipeds play a critical role in
various behaviors related to intra- and inter-
specific social interactions, resource competi-
tion, territorial defense, and visual signaling
during courtship and copulation (Crane, 1966,
Callander et al.,, 2012). Consequently, males
with small homochelous chelae may be at a dis-
advantage in reproductive interactions (Gadgil,
1972). Females typically prefer to mate with
heterochelous males, especially those with larg-
er chelae (Oliveira & Custbdio, 2010, Callander
et al., 2012), although males with small homo-
chelous chelae have been observed to repro-
duce under laboratory conditions (Yamaguchi,

1977).

Maintaining a hypertrophied chela im-
poses a high energy cost, with males lacking a
hypertrophied chela exhibiting lower oxygen
consumption compared to those with a hyper-
trophied chela (Allen & Levinton, 2007, Gadgil,
1972). Overall, the scarcity of studies on this
subject makes it difficult to determine the caus-
es and potential implications of these abnormal
specimens within the population. Further in-
vestigation is required to clarify these issues.
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