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ABSTRACT

A rapid assessment of the sex ratio of the fiddler crab, Uca tangeri, was undertaken in two
mangrove habitats on the Bonny River which were undergoing intense human impact as a result of
dredging and urbanization activities. The contrasting adult sex ratios of 4:1 of male to female at
Eagle Island and 1:2.6 at Rumuolumini and or juveniles showing 2.4:1 (Eagle Island) and 1:1.8
(Rumuolumini) were highly significant (x2 test, P<0.05). This shows evidence of studies supporting
deviation in Uca spp from the 1:1 proportion. Evidence of anthropogenic activity and intensive
socioeconomic exploitation provided no explanation for the contrasting high deviation in ratio of
males to females between Eagle Island and Rumuolumeni habitats. Megalopae settlement is
evident but the physical, chemical and interspecific cues that determine gender balance are
necessary for any intended future conservation planning.
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1. INTRODUCTION

Fiddler crabs, as important members of the

intertidal mangrove forests mudflat, play an
important role in structural and functional
estuarine and marine ecosystems. Their

tolerance of salinity fluctuation, high temperature

and low oxygen levels in the estuarine
environment may be one of the factors
responsible for their survivability [1]. Fiddler

crabs breathe with their gills under their carapace
while in water and trap oxygen with moist
dendritic gills when on land [2]. They serve as
links at the mangrove trophic level. Such links
include serving as bait in fisheries and as protein
security when used by the local communities for
food. This makes them important in the
provision of ecosystem services. They also form
the bulk component of the food web for young
crocodiles, otters, civets, and birds. Uca tangeri
are also important in traditional and
pharmaceutical applications as they are excellent
sources of chitosan and chitin and are delicacies
in rural communities. They constitute one of the
major parts of the zooplankton community
linking the food web of the mangrove, serving as
prey to amphibians, crustaceans, fishes,
birds, jelly fish, small mammals and reptiles [3]
and also as important regulators of cord grass

[4].

In mangrove ecosystems, one of the
determinants of population structure is sex ratio
which helps in showing the reproductive effort.
Sex ratio which is the ratio of males to females in
a given population provides a basis for further
assessment of the influence of biotic and abiotic
conditions on a crab population. The sex ratio of
the fiddler crab population has been a topic of
high debate for many years. In an unaltered
population, the proportion of males and females
at birth has been seen to tend towards 1:1 [5].
However, Gregatti and Negrerio-Fransozo [6]
suggest that, after birth, several ecological
factors such as mortality rate, migration rate,
longevity, growth, predation, habitat speciation
by the two sexes and processes of reproduction
tend to tilt the population towards male
domination. Also, overfishing has been shown to
deviate this trend towards female [7] domination.
In the Niger Delta, which contains the third
largest mangrove, in the world, the unplanned
destruction of the habitats of Uca tangeri is of
great concern to conservation scientists. Both the

mangrove and Uca tangeri depend on each other
ecologically. Uca currently provides many
ecosystem services to communities living in the
mangroves. In the face of the rapid destruction of
the mangrove, this study conducted a rapid
assessment of sex ratio in two mangrove
habitats. The objective was to know if the
population structure is similar in order to
provide conservation biologists a basis for
intervention.

2. MATERIALS AND METHODS

Uca tangeri samples were collected from the
coordinates 04048133.711 N and
06055143.211E, located at Rumuolumeni and
04046151.511N and 006058141.111E at Eagle
Island (Fig. 1). Both sites are on the tributaries of
Bonny River in Nigeria. Both sites experience
diurnal tidal cycles and have mangrove
vegetation such as Rhozophora mangle and
Avicennia africana. Samples were collected
weekly from both sites for three months, between
September and November 2017. September
represents the peak of the raining season while
November represents the early beginning of the
dry season.

Three hundred and sixty (360) fiddler crab
samples were collected per study station. In the
laboratory, samples were preserved in 10%
formalin. Samples were sexed as male, female
and aged (adult and juvenile) by morphological
observation of claw size, abdominal and
carapace regions. Sex ratio was determined from
the number of specimens of each sex sampled
every month in every size group. In order to
determine the distribution of males and females,
the sex ratio values obtained were subjected to
chi-square test [8] by employing the formula X2=
> [(o-e) 2/e], where o = observed number and
e = expected number.

Sex ratio= No. of female crabs / No. of male
crab

A questionnaire was administered to the
communities living close to the habitats in order
to measure the impact of human exploitation on
the crab community as they are used for
food, commerce, traditional medicine,
religious purposes and trap material in artisanal
fisheries.
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Fig. 1. Map of the study area

3. RESULTS

Figs. 2 and 3 present the weekly mean
percentage sex ratio of adults and juveniles from
Eagle Island and Rumuolumeni stations. At the
Eagle Island station, adult male crabs contributed
> 60% to the sampled population throughout the
weeks of sampling. There was evidence of an
outlier data in week 1 where the male crabs were
hundred percent (100%). In the same period, the
contribution of male juvenile crabs varied from
30% to 90% being lowest in week two and

highest at week eight. There is evidence of the
absence of juveniles in week one.

At Rumuolumeni station (Fig. 4), adult male
crabs contributed < 10% to a maximum of 40%
to the sampled population throughout the weeks
of sampling. In the same period, the contribution
of male juvenile crabs to the sampled population
varied from the highest value of 75% in week five
to the lowest value of 15% in week eleven (Fig.
5). At Rumuolumeni, juveniles were present
unlike at Eagle Island.
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Fig. 2. Percentage weekly sex ratio of adult males and females at Eagle Island
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Figs. 6 and 7 show the size classes of adult male
crabs at Rumuolumeni and Eagle Island
respectively. Nine size classes were observed at
Rumuolumeni (Fig. 6), having a minimum class
of 2.7 to 2.9 cm, a maximum class of 4.5 to 4.7
cm, from a class interval of 0.2 cm. Size class
3.9 to 4.1 cm had the highest percentage of adult
male crabs (36%), followed in decreasing order
by class 3.5 to 3.7 cm (18%), class 3.1 to 3.3 cm
(16%), while class 2.7 to 2.9 cm had the least
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Fig. 3. Percentage weekly sex ratio of juvenile male and female at Eagle Island

percentage of crabs (2%). Similarly, nine size
classes were observed at Eagle Island (Fig. 7),
having a minimum class of 2.5 to 2.7 cm, a
maximum class 4.1 to 4.3 cm, and a class
interval of 0.2 cm. In decreasing order, size
class 3.9 to 4.1 cm had the highest percentage
of adult crabs (30%), followed closely by size
class 35 to 3.7 cm (23%), class 3.7 to
3.9 cm (17%), and least class of 2.5 to 2.7 cm
(0.4%).
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Fig. 4. Percentage weekly sex ratio of adult males and females at Rumuolumeni
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Fig. 5. Percentage weekly sex ratio of juvenile male and female at Rumuolumeni

Figs. 8 and 9 show the size classes of juvenile
male crabs at Rumuolumeni and Eagle Island
respectively. Six size classes were observed
at Rumuolumeni (Fig. 8), having a minimum
class of 2.2 to 2.3 cm, a maximum class of 2.8
to 2.9 cm, in a class interval of 0.1 cm. Size
class 2.2 to 2.3 cm had the highest percentage
of juvenile male crabs (45%), followed in

decreasing order by class 2.4 to 2.5 and 2.5 to
2.6 cm (15% each), while class 2.8 to 2.9 cm
had the least percentage of crabs (5%).
Meanwhile, nine size classes were observed at
Eagle Island (Fig. 9), having a minimum class of
0.6 to 0.7 cm occurring at 4% and the highest
percentage of 25% occurrence in size class 2.4 -
2.5 cm.
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Fig. 6. Size classes of adult male crabs at Rumuolumeni
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Fig. 7. Size classes of adult male crabs at Eagle Island

Figs. 10 and 11 show the size classes of
adult female crabs at Rumuolumeni and Eagle
Island respectively. Seven size classes were
observed at Rumuolumeni (Fig. 10), having
a minimum percentage occurrence in class
of 4.4 to 4.6 cm, high percentage occurrence
in class sizes 3.2-3.4 cm (21%); 3.4-3.6 cm

(19%); 4.0-4.2 (16%) and 3.0 -3.2 cm (16%).

At Eagle Island, ten classes were derived
(Fig. 11). The least percentage occurrence
of adult females occurred in size class

3.1-3.3 cm (1.7%) and the highest occurrence
was observed in size class 3.5-3.7 cm
(43%).
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Fig. 8. Size classes of juvenile male crabs at Rumuolumeni
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Fig. 9. Size classes of juvenile male crabs at Eagle Island

Figs. 12 and 13 show the size classes of
juvenile female crabs at Rumuolumeni and
Eagle Island respectively. Six size classes were
derived at Rumuolumeni (Fig. 12). The least
percentage occurrence of juvenile females
occurred in size class 2.8-2.9 cm (5%) while
the highest occurrence occurred in size class

2.2 - 2.3 cm (45%). At Eagle Island, (Fig. 13)
five classes were derived. The least
percentage occurrence of juvenile females
occurred in size class 2.6-2.7 cm and 2.8-2.9

cm  (3.9%) while the highest occurrence
occurred in size class 24 - 25 cm
(33.3%).
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Fig. 11. Size classes of adult female crabs at Eagle Island

4. DISCUSSION

In this rapid assessment, the study shows
contrasting sex ratio in two mangrove habitats for
both adult and juvenile crabs of the Uca tangeri
species. Sex ratio is important for explaining
structure in animal populations. For marine and
estuarine crab populations, the ratio of 1:1 has

been shown by a few workers [5,9,10,11,12,13].
The highly significant (x2 test, P<0.05)
contrasting adult sex ratio of 4:1 of male to
female at Eagle Island and 1:2.6 at
Rumuolumeni and or juveniles showing 2.4:1
(Eagle Island) and 1:1.8 (Rumuolumeni) support
evidence of deviation in Uca spp. from the 1:1
proportion [14,15,16,17,18,19,20,21].
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Fig. 13. Size classes of juvenile female crabs at Eagle Island

In the present study, the sex ratio deviation
towards males at Eagle Island or females at

in any of the categories in both habitats. Among
the adults, the size classes were similar, ranging

Rumuolumeni is high and indicates possible
effects of environmental and anthropogenic
factors on continuous recruitment.

The observed results of recruitment from size
classes do not support the anthropogenic factor
as they were not significantly different (P<0.05)

from 2.5 to 4.7. Similarly the adult females in
both habitats ranged from 2.3 to 4.7. A similar
range was observed in the juvenile category. In
comparison  also, recruitment was not
influenced by the anthropogenic uses by the
communities as there was no significant
difference  between  Eagle Island and



Rumuolumeni  for food (53% and 48%);
commerce (38% and 63%); medicine (49% and
51%); trap material (53% and 47%); and cultural
and religious purpose (50% and 50%)
respectively.

Thus, the evidence to understand the contrasting
sex ratios in the two local mangrove habitats is
more likely environmental than anthropogenic.
The larval phases which are dispersed within the
estuarine system predispose them to have equal
access to the mangrove habitats and therefore to
have equivalent sex ratios. Some studies have
shown in mangrove habitats that the settling of
megalopae, juveniles and adult fiddler crabs is
the same in intertidal habitats in mangrove areas
[22,23]. Recruitment and habitat selection by
megalopae has also been shown to be facilitated
by two factors, namely their abundance in
estuarine waters from nearshore areas and their
detection of physical and chemical stimuli in the
presence of conspecifics [24,25,26,27,28,29,30].
However, in the present study, equal access by
megalopae to the mangrove habitats and the
presence of conspecifics do not seem to explain
the contrasting sex ratios in the study. What
might account for the differences in sex ratio can
be explored through survival studies of
megalopae from first instar to the seventh crab
instar in each habitat. Current studies on
megalopae resettlement cues
[31,32,33,34,35,36] provide guidance in this
regard showing the delay or immediate
settlement depending on substratum cues and
water soluble pheromones. Further investigations
need to explore the possible effect of potential
differences in substratum cues and water soluble
pheromones with respect to the dominant
gender. This would provide emerging insights
and a basis for conservation planning for this
species in the emerging twin threats of mangrove
deforestation and uncontrolled socioeconomic
exploitation.

5. CONCLUSION

Sex ratio in two mangrove habitats within the
Bonny River system has shown a deviation from
the documented 1:1 ratio. The deviation is
significant having a male dominated gender at
Eagle Island site and Female dominated gender
at Rumuolumeni site. An assessment of
recruitment cues in relation to the dominant
gender in each mangrove habitat is critical for
future conservation planning and interpretation
during ecological surveys.
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