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4. Discussion

Aegla manuinflata presents low population 
densities, with less than one individual per 
square meter in half of the total sampling time.
The population density in the PassoTaquara 
Stream allows us to state that this species can 
still be classified as “EN” according to the IUCN 
criteria (International…, 2013). Besides, it can 
be found only in two other locations (Blackwater 
Stream and Itaimbé River) than the Passo Taquara 
Stream, indicating a very narrow and fragmented 
distribution. Other complications include the 
agricultural activities developed in the regions of the 
hydrographic basins where A. manuinflata occurs, 
which can affect water quality and, consequently, 
the survival of these populations (Santos  et  al., 
2009).

A sexual dimorphism in relation to the median 
size of males and females was observed, with males 
having larger sizes. This had already been observed 
in other species of the genus, such as A. laevis 
laevis (Bahamonde and Lopez, 1961), A. paulensis 

female, being similar to the expected 1:1 proportion 
only in May, October and November (p > 0.05); in 
the other months, the sex-ratio differed significantly 
from the expected , with a higher number of males 
(p < 0.05) (Figure 3a). When only handnet captures 
were used for the sex-ratio analysis, the proportion 
was of 1.03:1, being statistically equivalent to the 
expected in all months (p > 0.05) (Figure 3b).

A total of 25 ovigerous females were captured 
(8.36%), out of a total of 299 females. Ovigerous 
females were present in all the seasons of the year, 
with a larger number of animals in the summer and 
fall, although these differences were not significant 
(p > 0.05) (Figure 4). Juveniles were abundant in all 
the seasons of the year, with a higher number found 
in the winter and spring. Similarly to the ovigerous 
females, these differences were not statistically 
significant between the seasons (p > 0.05) (Figure 4).

Figure  2. Distribution of the relative frequencies of 
cephalotoraccic length of males and females, and sex-
ratio of the size-classes of Aegla manuinflata. A: All data 
included. B: Sex-ratio considering only animals caught in 
the handnet. Markings (*) indicate statistical difference 
in the sex-ratio (p < 0.05). Size-classes (mm) = 1 = 0 �M 
2; 2 = 2 �M 4; 3 = 4 �M 6; 4 = 6 �M 8; 5 = 8 �M 10; 6 = 10 �M 
12; 7 = 12�M 14; 8 = 14 �M 16; 9 = 16 �M 18; 10 = 18 �M 20; 
11 = 20 �M 22; 12 = 22 �M 24; 13 = 24 �M 26; 14 = 26 �M 28.

Figure 3. Aegla manuinflata: Sex-ratio of males and fe-
males captured in the Passo Taquara stream, São Pedor do 
Sul, Rio Grande do Sul state, Brazil. A: All data included. 
B: sex-ratio considering only animals caught in the hand-
net. Markings (*) indicate significant difference in the 
sex-ratio, according with the Chi-square test (p < 0.05).
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indicating more than one age group within the 
population. Patterns of polimodal distributions 
were already described for A. castro, A. longirostri 
and A. franciscana, studied by Fransozo et al. (2003), 
Colpo et al. (2005) and Gonçalves et al. (2006), 
respectively.

The sex-ratio within the size-classes of A. 
manuinflata followed the anomalous pattern 
described by Wenner (1972), with a predominance 
of females in the intermediary classes and males in 
the larger classes, for both the grouped data and the 
handnet data analyses. This fact might be associated 
to growth and events of the reproductive process 
such as gonad maturation and egg incubation, 
during which the somatic growth rate of females 
can remain inactive or even be reduced, resulting 
in their placement within the intermediary size-
classes (Adiyodi and Adiyodi, 1970). The anomuran 
pattern was also quoted by Swiech-Ayoub and 
Masunari (2001a) in their study with A. castro and 
by Gonçalves et al., (2006) for A. franciscana.

According to Wenner (1972), the majority 
of decapod crustaceans shows a sex-ratio of 1:1. 
Changes on the population’s sex-ratio may also 
be related to ethological differences between the 
sexes such as reproductive migrations, differential 
exploration of resources, distinct mortality rates 
between the sexes and intraspecific competition 
(Giesel, 1972).

In the current study, it can be inferred that the 
sampling method might alter the results of the 
sex-ratio in A. manuinflata, considering that when 
all data were employed, the sex-ratio differed from 
the expected and when only the handnet data were 
tested, this proportion was of 1:1 (male:female). 
During the trap samplings, it is observed that 
only large-sized males and, eventually, ovigerous 
females entered the traps, with juveniles only rarely 
being captured with this method. This observation 
can be associated to the fact that males are larger 
than females or juveniles, and these later would 
not enter the traps to avoid agonistic encounters 
with the larger males. According to Almerão et al. 
(2010), mature females release their eggs right after 
copulation and, being so, very few females could 
actually be with the males in the traps when these 
went to search for food. Another hypothesis is that 
the females do not feed during the copulation and, 
after that they require a rich source of nutrients, 
even if it implies competition with larger-sized 
males.

When the individuals caught in traps are 
excluded from the analysis, the sex-ratio follows 

(López, 1965), A. leptodactyla (Noro and Buckup, 
2003), A. longirostri (Colpo  et  al., 2005), A. 
franciscana (Gonçalves et al., 2006) and A. schmitti 
(Teodósio and Masunari, 2009). On the other hand, 
Bueno et al. (2000) verified that the mean CL size 
of the females was higher than that of males of A. 
platensis, and Fransozo et al. (2003) did not observe 
differences in the mean sizes of males and females 
of A. castro.

Smaller sizes in the females of the genus Aegla 
may occur due to a reduction in the molt increment 
or an increase in the intermolt period during the 
reproductive period (Swiech-Ayoub and Masunari, 
2001a). According to Passano (1960) and Hartnoll 
(1982) the growth of crustaceans is similar between 
the sexes just until they reach sexual maturity, after 
which the males tend to grow more due to the 
higher energetic expenditure of the females with 
egg incubation; in some species, females do not 
feed during this period. Other factors that also 
influence size differences between males and females 
in crustaceans are behavioral differences such as 
migrations, different responses to environmental 
perturbations and differentiated exploration of the 
resources in their habitats (Giesel, 1972; Montague, 
1980).

Díaz and Conde (1989) state that bimodality 
or polimodality in the frequency distribution 
of size in crabs might be an indicator that intra 
and interspecific environmental factors such as 
recruitment peaks, differential of catastrophic 
mortality between the sexes or even ethological 
differences. The size-class distributions for males 
and females of A. manuinflata were bomodal, 

Figure  4. Aegla manuinflata: Relative frequencies of 
juveniles, adults and ovigerous females sampled in the 
four seasons of the year in the Passo taquara stream, São 
Pedro do Sul, Rio Grande do Sul state, Brazil (same let-
ters indicate absence of significant differences between 
the frequencies of the categories between the seasons of 
the year [ANOVA; p > 0.05]).
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from environments exposed to large variations 
in rainfall and smaller variations of temperature, 
the opposite occurs and the reproductive period 
tends to be shorter. Data corresponding to the 
reproductive period of the current study, associated 
with the geographical location and rainfall of the 
monitored region fit the pattern proposed by Bueno 
and Shimizu (2008).

Similarly, juveniles were observed in all seasons 
of the year, but with larger numbers in the winter 
and spring, which is another clue indicating that 
the reproductive period of A. manuinflata covers 
all year. The recruitment time is characterized by 
different periods, according to the species and area 
sampled. Colpo et al. (2005) determined that the 
recruitment period of A. longirostri in the central 
region of the Rio Grande do Sul state occurs from 
June to August, Bueno and Bond-Buckup (2000) 
observed the input of juveniles in the population 
during the spring, in the municipality of Taquara, 
Swiech-Ayoub and Masunari (2001a) observe the 
recruitment of A. castro during the spring and fall in 
Ponta Grossa/PR, Fransozo et al. (2003) observed 
that this period, for the same species, in Itatinga, 
São Paulo state, occurs from October to December 
and Gonçalves et al. (2006), in their studies with 
A. franciscana, in the municipality of São Francisco 
de Paula, located in the highlands of the Rio 
Grande do Sul state, observed recruitment during 
the summer, but mention that the recruitment 
might have occurred in the spring or summer of 
the former year, given the large size of the sampled 
juveniles, that differed markedly from recently 
hatched young.

The present study contributed to the 
understanding of the life cycle of A. manuinflata 
in the Passo Taquara stream, central region of 
the Rio Grande do Sul state, as well as for the 
understanding of aeglids in a broader sense. Due 
to the fact that this species has only recently been 
described, many aspects of its biology must still 
be investigated, so that we can understand its life 
history more accurately.
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the expected for all seasons of the year, with 
similar results being reported for A. laevis laevis, A 
paulensis, A. platensis, A. leptodactyla, A. castro, A. 
longirostri, A. franciscana, A. schmitti and A. paulensis 
(Bahamonde and Lopez, 1961; López, 1965, Bueno 
and Bond-Buckup, 2000; Noro and Buckup, 
2002; Fransozo  et  al., 2003; Colpo  et  al., 2005, 
Gonçalves  et  al., 2006, Teodósio and Masunari, 
2009; Cohen et al., 2011, respectively). However, 
deviations of the sex-ratio are also recorded for 
the family, such as in the study by Rodrigues and 
Hebling (1978) with A. perobae.

The number of ovigerous females sampled was 
smaller than the number of non-ovigerous, which 
hás also been registered for other species of Aegla, 
demonstrating a natural trend of non-ovigerous 
females to numerically stand out within populations 
(Noro and Buckup, 2002; Fransozo et al., 2003; 
Gonçalves  et  al., 2006). The ovigerous females 
captured in the current study were mostly caught 
in traps and in the stream banks, where the waters 
are calmer, allowing the females to bury themselves 
on the substrate or to hide among the marginal 
vegetation, which might difficult their sampling. 
Similar observations were made by Bahamonde 
and Lopez (1961), López (1965) and Bueno and 
Bond-Buckup (2000).

Ovigerous females were sampled in all seasons 
of the year, with a higher frequency in the winter, 
which demonstrates that this species’ reproductive 
period covers all the year. Similar results were 
reported by Bueno and Bond-Buckup (2000), 
who mention that the presence of ovigerous 
females throughout the whole year is associated to 
the abundance of food resources in the collection 
site, cooler temperatures (13°C in the winter and 
22°C in the summer) and clear waters. Colpo et al. 
(2005) found that A. longirostri also reproduces 
year-round, with peaks in the spring and Summer. 
For other species, such as A. paulensis (López, 
1965), A. leptodactyla (Noro and Buckup, 2002); 
A. castro (Fransozo et al., 2003) and A. franciscana 
(Gonçalves et al., 2006) the reproductive period is 
restricted to the colder months of the year.

Bueno and Shimizu (2008), in their study 
on the reproductive biology of A. franca females, 
performed an extensive revision of the factors 
responsible for the interspecific variation on the 
reproductive period of aeglids. They suggest that 
the reproductive patterns within the family might 
be associated to variations in latitude, temperature 
and rainfall, with species from higher latitudes 
possessing a longer reproductive period. In species 
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