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Leptuca leptodactyla is a broad-fronted species with a wide distribution and complex reproductive 

behavior. To evaluate possible local variations, the present study aimed to analyze the population structure 

of L. leptodactyla in two tropical estuaries located at the same latitude. Additionally, the effect of 

seasonality of environmental factors on reproductive activity in the species was evaluated. Individuals were 

sampled by randomly throwing a 30×30 cm square into each estuary 20 times. The number of hoods in the 

internal area of the square was recorded, and subsequently, the entire internal area was excavated to 

approximately 20 cm. All individuals were placed in plastic bags and taken to the UFS Carcinology 

Laboratory. In addition to abundance, each individual had the carapace width measured, in males, the size 

of the largest cheliped was also measured, and in females the abdomen width was measured. These 

measurements were used to compare the size of individuals between estuaries and to estimate 

morphological sexual maturity. Among the abiotic factors, differences were found in the organic matter 

and grain size of the substrate. The Vaza-Barris estuary had a greater abundance of females, embryonated 

females, hoods, and larger individuals than the Sergipe estuary. The difference in population structure may 

be related to the difference in food availability and the different levels of anthropogenic impact between 

estuaries. 
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Leptuca leptodactyla é uma espécie de fronte larga, ampla distribuição e comportamento reprodutivo 

complexo. Para avaliar possíveis variações locais, o presente estudo teve como objetivo analisar a estrutura 

populacional de L. leptodactyla em dois estuários tropicais localizados na mesma latitude. Adicionalmente, 

foi avaliado o efeito da sazonalidade de fatores ambientais na atividade reprodutiva da espécie. Os 

indivíduos foram amostrados lançando aleatoriamente um quadrado de 30×30 cm em cada estuário 

20 vezes. Foi registrado o número de cúpulas na área interna do quadrado e posteriormente toda a área 

interna foi escavada até aproximadamente 20 cm. Todos os indivíduos foram acondicionados em sacos 

plásticos e encaminhados ao Laboratório de Carcinologia da UFS. Além da abundância, cada indivíduo 

teve a largura da carapaça medida, nos machos também foi medido o tamanho do maior quelípodo e nas 

fêmeas foi medida a largura do abdômen. Essas medidas foram utilizadas para comparar o tamanho dos 

indivíduos entre estuários e estimar a maturidade sexual morfológica. Dentre os fatores abióticos, foram 

encontradas diferenças na matéria orgânica e no tamanho do grão do substrato. O estuário Vaza-Barris 

apresentou maior abundância de fêmeas, fêmeas embrionárias, cúpulas e indivíduos maiores que o estuário 

de Sergipe. A diferença na estrutura populacional pode estar relacionada com a diferença na disponibilidade 

de alimentos e com os diferentes níveis de impacto antrópico entre os estuários. 

Palavras-chave: sazonalidade, recrutamento, cúpulas. 

1. INTRODUCTION 

Different populations may present intraspecific variation according to the latitude they inhabit 

[1, 2]. However, population structure can also vary when analyzed on a small scale, especially in 

heterogeneous environments such as estuaries [3, 4]. Estuaries are hydrodynamic coastal 

environments that present temporal and spatial variation in biotic and abiotic processes [5]. 
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Variations in this environment can affect the distribution and population structure of resident 

species, such fiddler crabs [6, 7]. 

Fiddler crabs are detritivores that feed on the organic matter available in the substrate [7]. Food 

availability can affect individual growth and reproduction [8]. The growth and onset of sexual 

maturity in intertidal crabs may be related to temperature, salinity, humidity, photoperiod, 

sediment texture, quantity, and quality of food available [9]. The variation in these factors, with 

the exception of photoperiod, is influenced by the tidal cycle and rainfall in estuaries [10]. 

Furthermore, the tidal cycle and rainfall can influence the activity time of fiddler crabs at the 

surface [11, 12]. These factors, together with the intrinsic characteristics of each estuary, may 

contribute to intraspecific variations in the population structure and reproductive biology of the 

species. 

Leptuca leptodactyla is a fiddler crab with a wide distribution found in the intertidal zone of 

mangroves, bays, and estuaries, from southern North America to southern Brazil [13]. The species 

plays an important structural and functional role in the habitat [14], acting as an ecosystem 

engineer through its detritivorous eating habit and construction/maintenance of its burrows [15, 

16]. The species also exhibits complex reproductive behavior, in which males build hoods over 

their burrows, which has been associated with their reproductive success [17], in addition to being 

an indicator of their reproductive activity [18]. 

Although it is a common species with considerable ecological importance, little information 

is available in the literature. In the northeastern region of Brazil, we can highlight the work of 

Bezerra and Mathews-Cascon (2006) [19] who studied population structure in Ceará, Santos et 

al. (2015) [20] who examined behavior in Rio Grande do Norte, Hampton et al. (2014) [21] who 

evaluated the morphological variation along the Brazilian coast, covering the states of Maranhão, 

Ceará, Pernambuco and Bahia, and Araújo et al. (2022) [22] who evaluated population dynamics 

in Pernambuco. The scarcity of information about the species in the state of Sergipe was reported 

by Thurman et al. (2013) [13] in their review on the distribution of fiddler crabs in Brazil. 

To help fill the information gap regarding the species and to investigate potential local 

variations, the present study aimed to evaluate the population structure and reproductive biology 

of L. leptodactyla in different estuaries in the Sergipe state. 

2. MATERIAL AND METHODS 

2.1 Study site 

The study was carried out in the estuaries of the Sergipe River (10º56’44’’S; 37º02’69’’W) 

and Vaza-Barris River (11º08’07’’S; 37º09’30’’W), which are approximately 25 km from each 

other, both located in the municipality of Aracaju, Sergipe, Brazil. The estuaries are part of the 

humid coastal tropical climate, characterized by a dry period (August to March) and a rainy period 

(April to July) [23]. The Sergipe estuary, defined according to the average levels of tide 

penetration and the occurrence of mangroves, covers an extension of 44km from the confluence 

with the Jacarecica River, in the upper estuary, to the mouth, between the cities of Aracaju and 

Barra dos Coqueiros [24]. This estuary has a higher level of anthropization, receiving industrial 

and domestic sewage daily [25]. The Vaza-Barris estuary is approximately 20km long, its 

tributaries are the Tejupeba Água Boa and Paruí Rivers on the right bank and the Santa Maria 

River on the left bank. [24]. Its vegetation consists of remnants of the Atlantic Forest Biome and 

associated ecosystems, such as mangroves and restingas [26, 27]. It is a tourist place under high 

real estate pressure due to the expansion of the cities [28]. Despite the growing urbanization 

around it, presents less deposition of human inputs [29]. 

2.2 Data sampling 

Collections were carried out monthly from January to December 2013, on days without rain, 

during low spring tides (new moon or full moon). Collections were conducted on consecutive 

days, first the samples were taken in the Vaza-Barris estuary, and the same procedure was 

repeated for the Sergipe estuary on the following day. 
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In each estuary, monthly, the temperature (ºC) of the air and the episubstrate was measured 

with a mercury thermometer and samples of the episubstrate were collected with a spatula for 

analysis of the percentage of organic matter (OM) and granulometry. Therefore, for each estuary, 

12 samples were obtaneid for each abiotic variable, one by month. Precipitation data were 

provided by the Special Superintendence of Water Resources and the Environment (SERHMA). 

For the OM analysis, 10g of the episubstrate was separated, previously dried for 1 h (60°C), then 

subjected to a muffle for 1 hour at 550ºC and subsequently weighed, with the OM content 

determined by the difference in weight, which was subsequently converted into a percentage [30]. 

Particle size analysis was carried out using the differential sieving technique for each sample, in 

which 100g of the desalted sample was dried in an oven at 60°C and subsequently sieved using a 

set of 13 sieves with the following mesh openings: 4000, 2800, 2000, 1400, 1000, 710, 500, 355, 

250, 180, 125, 90, 63µm, arranged in descending order and shaken for 10 minutes to separate the 

granules, whose contents were weighed again, thus finding the average percentage of each 

fraction [31]. The SYSGRAN program was used with the Folk and Ward (1957) [32] formula to 

provide the average grain diameter. 

Fiddler crabs were sampled using a 30×30 cm square, randomly released 20 times in each 

estuary. In the inner area of the square, the number of hoods was recorded and then the area was 

excavated to a depth of approximately 20 cm, or until no more individuals were found. All fiddler 

crabs were placed in labeled plastic bags and kept refrigerated until arrival at the Carcinology 

Laboratory at the Federal University of Sergipe, where they were kept frozen until analysis. The 

crabs were sexed based on the asymmetry of the chelipeds and morphology of the abdomen, and 

individuals whose sex could not be determined were classified as undifferentiated. The carapace 

width (CW) was measured for all individuals using a digital caliper (0.01 mm). For males, the 

length of the largest propodus (MCL) was measured, while for females, the width of the abdomen 

(AW) was also measured. 

The similarity between air temperature, substrate temperature, OM, and granulometry 

composition of the substrate were evaluated separately between estuaries using an analysis of 

variance (factorial ANOVA), with estuary (Vaza-Barris and Sergipe) and the period (rainy and 

dry) were the fixed factors. When necessary, aa Tukey post hoc test was used to evaluate the 

differences between factors. 

The abundance of fiddler crabs was assessed both overall and by sexual category (male, female 

and undifferentiated) between estuaries using an analysis of variance (one-way ANOVA), 

followed by a Tukey post hoc test when necessary. The abundance of embryonated females and 

hoods was compared between estuaries and periods using factorial ANOVA. The fixed factors 

were estuaries with two levels (Vaza-Barris and Sergipe) and periods with two levels (rainy and 

dry), followed by a Tukey post hoc test when necessary. The relationship between the abundance 

of embryonated females and hoods was assessed using simple linear regression analysis (α=0.05). 

The sex ratio was estimated as the quotient between the number of males and the total number 

of individuals in our samples. Thus, sex ratio values greater or less than 0.5 indicate a bias towards 

males or females in the population, respectively. For the total population and in each sampling 

month in the estuaries, deviations from a 1:1 sex ratio were tested using a binomial test (α=0.05) 

[33]. The size of the crabs was evaluated overall and separately by sex category (male and female) 

using an analysis of variance (one-way ANOVA), followed by a Tukey post hoc test when 

necessary. The statistical analyses cited above were performed using Statistica 7.0 (StatSoft) with 

95% significance level. 

To estimate the morphological sexual maturity (MSM), the crabs were grouped into age 

categories according to the relationship between CW and MCL for males and CW and AW for 

females. These morphometric variables were chosen based on previous studies, allowing for 

comparison. Next, K-means analysis was performed on the log-transformed data matrix (ln). This 

method was based on the predetermined establishment of groups, assigning crabs to one of the 

groups through an interactive process that minimizes variance within groups and maximizes 

variance between groups. Subsequently, using the classification result of K-means, a discriminant 

analysis (DA) was applied, allowing the refinement of the groups. The analyses cited above were 

made using the Past version 4.06b. After separating the age groups, each age category was divided 

into size classes (0.5 mm). The proportions of young and adults in each size class were calculated, 

the data obtained were adjusted to a logistic equation (y = a/(1+be-cx)), and the size where 50% 
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of the individuals were in the adult form (CW50) was estimated using interpolation. This statistical 

methodology was based on the work of Sampedro et al. (1999) [34] and Corgos and Freire (2006) 

[35]. 

3. RESULTS 

3.1 Abiotic factors 

The descriptive statistics of the air and substrate temperatures are shown in Table 1. Air 

temperature did not show significant differences for the interaction between estuary and period 

(factorial ANOVA: F=0.99, p=0.33). Similarly, no significant differences were found in air 

temperature between estuaries (factorial ANOVA: F=0.11, p=0.73) or between periods (factorial 

ANOVA: F=3.42, p=0.07). 

Substrate temperature showed no interaction between estuary and period (factorial ANOVA: 

F=1.53, p=0.23), nor was there a difference between estuaries (factorial ANOVA: F=0.93, 

p=0.34). However, a significant difference was found between periods, with higher values 

observed during the dry period (factorial ANOVA: F=7.63, p=0.01). 

Table 1: Air and substrate temperatures for the Vaza-Barris and Sergipe estuaries. Min.- minimum;               

Max.- maximum; s.d.- standard deviation. 

Estuary Season 

Temperature (ºC) 

Air  Ground 

Min. Max. Mean±s.d. Min. Max. Mean±s.d. 

Vaza-

Barris 

Dry 26 33.3 30±2.10 29 35 33.4±2.12 

Rainy 26.5 29 27.8±1.14 29.3 31 29.7±0.88 

Sergipe 
Dry 25.5 31.8 29±1.84 29.5 36.8 33.1±2.43 

Rainy 27 30 28.3±1.25 29.5 34.3 31.7±2.27 

Data regarding organic matter, grain size, and substrate components are presented in Table 2. 

OM did not demonstrate significant differences in the interaction between estuaries and season 

(factorial ANOVA: F=1.50, p=0.22), but it showed significant differences between estuaries, with 

higher values in Vaza-Barris (factorial ANOVA: F=22.4, p=0.00), and between period, with 

higher values in the dry period compared to the rainy period (factorial ANOVA: F=11.7, p=0.00). 

In the granulometric analysis, the prevalence of sandy substrate was observed in both estuaries 

(Table 2). Grain size showed no significant interaction between estuary and period (factorial 

ANOVA: F=0.59, p=0.44) but showed a difference between estuaries, with the Vaza-Barris 

estuary having larger grain sizes than the Sergipe estuary (factorial ANOVA estuary: F=17.6, 

p=0.00). There was also no difference in grain size in relation to period (factorial ANOVA: 

F=2.22, p=0.14). 

Table 2: Mean grain diameter (ϕ), average percentage of substrate components, and average percentage 

of organic matter (OM) for the dry and rainy periods in the Vaza-Barris (VB) and Sergipe (SE) estuaries. 

s.d. - standard deviation. 

Estuary Season Φ 

mean±s.d. 

%Gravel 

mean±s.d. 

%Sand 

mean±s.d. 

%Silt 

mean±s.d. 

%Clay 

mean±s.d. 

%OM 

mean±s.d. 

VB Dry 4.0±0.6 0.5±0.6 79.5±6.7 4.0±1.1 16.0±5.5 2.3±0.5 

 Rainy 3.5±0.8 0.2±0.2 85.0±6.5 2.8±0.4 12.0±6.6 1.5±0.4 

SE Dry 2.8±0.7 0.3±0.3 88.4±6.6 1.4±0.9 9.9±6.6 1.3±0.2 

 Rainy 2.6±0.6 0.3±0.1 92.3±4.0 0.9±0.05 6.5±4.1 1.0±0.2 

3.2 Population structure 

A total of 11,729 L. leptodactyla specimens were collected: 5,873 in the Vaza-Barris estuary 

and 5,858 in the Sergipe estuary (Table 3), with no significant difference in total abundance 
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between the estuaries (one-way ANOVA, F=0.003, p=0.95). All sexual categories were present 

year-round, except for embryonated females that were not recorded in the Vaza-Barris estuary in 

May and June and in the Sergipe estuary in May (Figure 1). 

When comparing the abundance among sexual categories, it was observed that there was no 

difference in the abundance of males between estuaries (one-way ANOVA, F=1.72, p=0.18). On 

the other hand, females were more abundant in the Vaza-Barris estuary than in Sergipe (one-way 

ANOVA, F=9.29, p=0.00). Undifferentiated individuals were more abundant in the Sergipe 

estuary than in Vaza-Barris (one-way ANOVA, F=11.9, p=0.00). 

Table 3: Abundance and size of males, females, embryonated females (EF) and undifferentiated (Un) of 

Leptuca leptodactyla in the Vaza-Barris and Sergipe estuaries. s.d. - standard deviation. 

Estuary Category N 
Mean size±s.d. 

(mm) 

Maximum 

size (mm) 

Minimun size 

(mm) 

Vaza-Barris 

Male 2128 6.84±1.53 9.85 3.06 

Female 2072 6.51±1.51 9.26 3.03 

EF 203 7.41±0.73 9.26 5.24 

Un 1470 2.03±0.56 3.36 1.01 

Total 5873    

Male 1935 6.45±1.68 10.28 2.75 

Female 1717 6.03±1.70 9.82 3.02 

Sergipe EF 127 7.68±0.94 9.71 3.37 

 Un 2079 2.01±0.53 3.46 1.03 

 Total 5858    

 
Figure 1: Monthly frequency distribution of the sexual categories of Leptuca leptodactyla in the           

Vaza-Barris and Sergipe estuaries. F, female; M, male; Un, undifferentiated; EF, embryonated female. 

The abundance of embryonated females showed no significant interaction between estuary and 

period (factorial ANOVA: F=3.77, p=0.05). However, abundance was significantly higher in the 

Vaza-Barris estuary when compared to the Sergipe estuary (factorial ANOVA estuary: F=4.26, 

p=0.04), and also during the dry period (factorial ANOVA season: F=35.4, p=0.00). 

Throughout the year, hoods were observed in both estuaries, with 255 recorded in the                

Vaza-Barris estuary and 154 in the Sergipe estuary. aNo hoods were recorded in f April and May 

in the Vaza-Barris estuary, and in May in the Sergipe estuary (Figure 2). The abundance of hoods 

showed a significant interaction between estuary and period (factorial ANOVA: F=5.42, p=0.02). 

Vaza-Barris 
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Hoods were more abundant in Vaza-Barris estuary than in Sergipe estuary (factorial ANOVA 

estuary: F=5.87, p=0.01), with higher occurrence during the dry season than during the rainy 

season (factorial ANOVA season: F=44.29, p=0.00). 

 
Figure 2: Abundance of embryonated females (EF)and hoods of Leptuca leptodactyla, and precipitation 

(mm) throughout the year in the Vaza-Barris and Sergipe estuaries. 

Simple linear regression analysis revealed a significant influence between the abundance of 

embryonated females and the number of hoods in the Vaza-Barris estuary (Regression Analysis, R2:0.57, 

p=0.00; Figure 3) and Sergipe estuary (Regression Analysis, R2:0.38, p=0.04; Figure 3). 

 
Figure 3: Simple linear regression analysis between the average number of hoods and embryonated 

females of Leptuca leptodactyla in the Vaza-Barris e Sergipe estuaries. 

Vaza-Barris 

Vaza-Barris 
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The sex ratio differed significantly from 1:1, with a female bias in the Vaza-Barris estuary 

(binomial test, RS = 0.48, p=0.03), but showed no significant difference in the Sergipe estuary 

(binomial test, RS = 0.51, p =0.14). The sex ratio in the Vaza-Barris and Sergipe estuaries 

throughout the year is shown in Figure 4. 

Males and females in the Vaza-Barris estuary were larger than those in the Sergipe estuary 

(one-way ANOVA, F=60.4, p=0.00; F=83.6, p=0.00 for males and females, respectively). The 

MSM was estimated for males and females at 5.82 and 5.55mm CW, respectively, in the                 

Vaza-Barris estuary (Figure 5). In the Sergipe estuary, the MSM was 5.81 and 5.57mm CW for 

males and females, respectively (Figure 5). 

 
Figure 4: Sex ratio of Leptuca leptodactyla throughout the year in the Vaza-Barris and Sergipe estuaries. 

White diamonds indicate significant differences. 

Figure 5: Regression between carapace width and major cheliped propodus of males and carapace width 

and abdomen width for females of Leptuca leptodactyla in the Vaza-Barris and Sergipe estuaries. 

Vaza-Barris 

Vaza-Barris - 

Vaza-Barris - 
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4. DISCUSSION 

Leptuca leptodactyla exhibited differences in population structure even in estuaries located at 

the same latitude. Seasonal effects on reproduction were also observed in this species. Divergence 

between populations may be associated with local differences in each estuary. OM, the main food 

source for fiddler crabs [7, 36], was higher in the Vaza-Barris estuary compared to the Sergipe 

estuary, indicating differences in food availability. 

The effective availability of food depends on ecosystem productivity, microbial activity, 

substrate texture, and tidal action [36]. In addition, local vegetation provides litter, which is an 

important source of organic matter for local primary production [37]. In the Vaza-Barris estuary, 

there is a lower rate of urbanization and anthropogenic impacts when compared to the Sergipe 

estuary, which may be associated with the higher local OM [38]. The vegetation on the banks of 

the Sergipe River estuary is degraded and urban expansion in the region has occurred since 1975 

[39], which may be affecting the water circulation pattern and local productivity. Different factors 

can affect the distribution of fiddler crabs, including temperature, availability of organic matter 

and sediment grain size [7, 40]. Among these factors, only temperature did not show a significant 

difference among the estuaries studied. 

Although the total abundance was similar between estuaries, the population structure showed 

divergence. The difference in female abundance between estuaries may be due to differences in 

survival rates. In L. leptodactyla, females leave their burrows and walk within the group to select 

the male for mating [41]. If they fail to find refuge when threatened, these females are prone to 

predation [42]. When threatened, fiddler crabs seek refuge in their burrows [43] and the presence 

of hoods can help in their location [44, 45]. In this sense, a lower occurrence of hoods was 

observed in the Sergipe estuary, which may have influenced the higher predation rate of females 

in this location. 

Undifferentiated individuals were present throughout the year, indicating continuous 

recruitment in both estuaries. The higher recruitment in the Sergipe estuary may be associated 

with local structural features that promote greater larval retention in the studied area. The Sergipe 

Estuary presents a wide range of artificial substrates that were inserted to contain erosion caused 

by tidal incursion, which have altered water circulation and sediment deposition [46]. 

The greater abundance of embryonated females and hoods in the Vaza-Barris estuary may be 

related to the higher food availability in this estuary. In brachyurans, reproductive patterns result 

from a trade-off between growth and reproductive processes [47]. Male and female fiddler crabs 

allocate energy to reproduction in different ways [8]. In addition to producing gametes, males of 

L. leptodactyla build hoods over their burrows to attract females [45], change the color of their 

carapace [41] and exhibit waving behavior [48, 49]. Females, on the other hand, carry out ovarian 

and embryonic development [8] and move between the group of males to select the reproductive 

partner [50]. For these activities occur, there must be energy expenditure [8], which would justify 

the greater presence of reproductive activity in the Vaza-Barris estuary in the present work, as it 

presented greater availability of OM. 

The higher frequency of embryonated females and hoods in the dry period in both estuaries 

indicates seasonality in the species reproductive activity, with a reproductive peak occurring in 

the dry period. The higher substrate temperature in the dry period may have contributed to greater 

reproductive activity. Temperature is one of the factors that influence the period of activity in 

fiddler crabs [18, 51]. The reproductive peak during the dry season was also observed in Leptuca 

cumulanta in a tropical estuary in northern Brazil [52]. Rainfall can also interfere with the period 

of crab activity on the surface [12]. Furthermore, increased precipitation during the rainy season 

can cause structural damage to burrows and hoods, negatively affecting the reproductive activity 

of L. leptodactyla. 

In the present study, a positive relationship was observed between embryonated females and 

the presence of hoods. These hoods may serve as indicators of reproductive activity in 

L. leptodactyla [18]. In addition to attracting receptive females [17, 41], hoods have also been 

linked to territory demarcation [53], georeferencing [54], and improving thermal conditions inside 

the burrows [55, 56]. The low correlation between embryonated females and hoods may be related 

to the diversity of functions associated with hoods and various factors that influence reproduction 

in the species. 
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The sex ratio showed a deviation for females only in the Vaza-Barris estuary. This result may 

be related to the greater predation on males in this estuary. In fiddler crabs, the risk of predation 

is generally greater in males due to social behavior (waving) and sexual dimorphism (larger 

cheliped and lighter carapace), which make them more attractive to females, but also to predators 

[43, 57]. Greater engagement in reproductive behavior may have contributed to the higher 

predation rate of males in this estuary. It has been observed that males assess predation risk and 

are willing to take more risks when the probability of mating is greater [57]. It is worth mentioning 

that the Vaza-Barris estuary exhibited a greater occurrence of hoods, which indicates a higher 

reproductive investment for males in this location. 

The larger size of individuals in Vaza-Barris is likely associated with the greater food supply 

in this estuary. The energy allocated for growth is influenced by the availability and quality of 

food, in addition to feeding frequency, which may vary according to location [36, 58]. On the 

other hand, the smaller size of L. leptodactyla individuals in the Sergipe estuary may also be 

related to the harmful effects that metals and other pollutants may have on crustaceans, which 

may cause interruption of molting and impairment of reproduction, among other effects [59, 60]. 

In the present study, males and females in both estuaries reached sexual maturity at smaller 

sizes than estimated in the Pacoti River, a tropical estuary located in Ceará, where L. leptodactyla 

individuals showed sexual maturity at 7mm [19]. In São Paulo, a subtropical region, the smallest 

size at sexual maturity was recorded in the Indaiá and Ubatumirim estuaries, where males of 

L. leptodactyla presented sexual maturity at 5.3 and 4.6 mm, respectively. While females showed 

sexual maturity in the Indaiá and Ubatumirim estuaries with 4.1 and 4.2mm, respectively [9]. In 

Santa Catarina, southern Brazil, the sexual maturity of males and females was estimated at 8.35 

and 7.40mm, respectively [61]. 

In both estuaries, males reached sexual maturity at a larger size compared to females, which 

is possibly associated with the difference in energetic investment between the sexes, males tend 

to invest more in somatic growth, as size in males influences territory defense and reproductive 

success [62]. While females tend to invest more energy in gonadal and embryonic development 

[8]. 

5. CONCLUSION 

Despite being located at the same latitude, L. leptodactyla populations exhibited intraspecific 

differences. Variations in recruitment, individual size, sex ratio, and reproductive activity were 

observed. These differences indicate plasticity of individuals according to the environment they 

inhabit and may occur due to factors intrinsic to estuaries, such as the dynamics of OM supply, 

ecological interactions and, especially, the level of anthropogenic impact. Small-scale studies are 

important to better understand the distribution of species, especially in the intertidal regions, 

where it is possible to observe zones with different abiotic and biotic characteristics. Although 

reproduction of fiddler crabs is generally continuous in tropical estuaries, an effect of seasonality 

on reproduction in the species was observed in both estuaries studied. A higher abundance of 

embryonated females and hoods was observed during the dry period, whereas in some months of 

the rainy period no evidence of reproductive activity was found. Thus, L. leptodactyla in the                 

Vaza-Barris and Sergipe estuaries exhibits continuous reproduction with a reproductive peak in 

the dry period. 
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