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Abstract: Anurans are predator and prey, playing an important role in ecosystem functioning. The diet composition is 
closely related to feeding strategy, and the information about prey items is useful to understand intra and interspecific 
interactions in trophic webs. Here we determined diet composition, feeding strategy, and relation between prey 
ingestion and body measures of Crossodactylus timbuhy, a recently described anuran species. We found 466 prey 
items from 20 prey categories in the stomach of 66 specimens (15 males and 51 females) of C. timbuhy. The diet 
consists mostly of Formicidae and Coleoptera, the items with the highest number, frequency of occurrence and 
prey importance. The diet composition was relatively similar to other species of Crossodactylus. Prey volume 
was positively related to frog size and weight, suggesting frogs may feed upon any prey they can swallow. Diet 
showed some variation between sexes. Despite females were larger and heavier than males, females had higher 
consumption of smaller prey, and ingested a larger number of prey categories. We suggest C. timbuhy has an 
invertebrate-opportunistic feeding habit. It is likely C. timbuhy uses a combination of ‘sit-and-wait’ and ‘active 
search’ strategies due to high consumption of both highly mobile and sedentary prey.
Keywords: Amphibia; Atlantic Forest; dietary preference; feeding ecology; predation.
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Resumo: Os anuros são predadores e presas, desempenhando um importante papel no funcionamento dos 
ecossistemas. A composição da dieta está intimamente relacionada à estratégia de forrageamento das espécies e 
as informações sobre os itens consumidos são úteis para compreensão das interações intra e interespecíficas nas 
redes tróficas. O presente estudo objetivou determinar a composição da dieta, a estratégia de forrageamento e a 
relação entre a ingestão de presas e as medidas corporais de Crossodactylus timbuhy, uma espécie de anuro descrita 
recentemente. Foi analisado o conteúdo estomacal de 66 espécimes (15 machos e 51 fêmeas) de C. timbuhy e 
registrados 466 itens alimentares, distribuídos em 20 categorias de presas. A dieta consistiu principalmente de 
Formicidae e Coleoptera, as quais apresentaram maior número de itens consumidos, maior frequência de ocorrência 
e maior importância entre as presas registradas. A composição da dieta foi relativamente semelhante à de outras 
espécies do gênero Crossodactylus. O volume das presas foi positivamente relacionado com o tamanho e o peso 
dos espécimes, sugerindo que os indivíduos podem se alimentar de qualquer presa que eles possam engolir. A 
dieta apresentou variação entre os sexos. Apesar das fêmeas serem maiores e mais pesadas do que os machos, 
elas consumiram mais presas menores e ingeriram mais categorias de presas. Sugere-se que C. timbuhy tenha 
hábito alimentar invertebrado-oportunista. É provável que C. timbuhy apresente uma combinação de estratégias 
“senta-e-espera” e “forrageador ativo” devido ao alto consumo de presas altamente móveis e de presas sedentárias.
Palavras-chave: Amphibia; ecologia trófica; Mata Atlântica; preferência alimentar; predação.
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Introduction
The Atlantic Forest comprises one of the biodiversity hotspots in 

the world (Myers et al. 2000). Despite its importance for conservation, 
the remaining forest still faces habitat loss and fragmentation (Ribeiro 
et al. 2011). The priorities for conservation are sites with high number 
of species, endemism, and threatened species. It is noteworthy that 
several key sites for conservation have new species discovered annually 
(Rossa-Feres et al. 2017). For example, the municipality of Santa Teresa, 
in southeastern Brazil, harbors more than 100 species of frogs, some of 
them only recently described (e.g. Ferreira et al. 2019).

Anurans play an important role in ecosystem functionality because 
they can act as predator and prey (Caldart et al. 2011, Hocking & 
Babbitt 2014). They are mainly opportunistic predators feeding 
mostly on small invertebrates (Solé & Rödder 2009, Cicort- Lucaciu 
et al. 2011, Ferreira et al. 2012). Some species have a narrow diet or 
even specialization on certain prey categories. For example, species 
of Rhinella and Dendrobates are mostly specialist on ants, beetles or 
termites (Solé et al. 2002, Ferreira & Teixeira 2012, Martínez et al. 
2019). On the other hand, species of Eleutherodactylus and Ceratophrys 
have highly generalist diets, but with concentrated consumption on 
few prey categories (Duellman & Lizana 1994, Olson & Beard 2012). 
As prey, anurans contribute to the energy flow to higher trophic levels 
(Pough 1980). In addition to contributing to the knowledge of the 
natural history of species, the diet composition information is useful to 
understand intra and interspecific interactions in trophic webs, energy 
flow and ecosystem functioning.

The diet composition is closely related to feeding strategy (Toft 
1980, Toft 1981, Huey & Pianka 1981, Perry & Pianka 1997). In general, 
sit-and-wait foragers are effective at capturing actively moving prey and 
have generalized feeding habits (Duellman & Trueb 1994). Contrarily, 
active foragers are effective at capturing sedentary prey and have 
specialized feeding habits (Huey & Pianka 1981, Toft 1981, Duellman 
& Trueb 1994). Some predators have more plasticity regarding feeding 
strategy by consuming both active and sedentary preys (Caldart et al. 
2012). Also, most species can also adapt feeding strategy according to 
food availability (Huey & Pianka 1981, Menin et al. 2005).

The genus Crossodactylus Duméril and Bibron, 1841 belongs to the 
family Hylodidae and is composed of 14 species occurring in Brazil, 
Argentina and Paraguay (Frost 2020). Some species of Crossodactylus 
have small range distribution. For example, Crossodactylus timbuhy 
Pimenta, Cruz and Caramaschi, 2014 has been recorded only from 
Santa Teresa and Cachoeiro de Itapemirim municipalities, in the central 
region of Brazilian Atlantic Forest (Pimenta et al. 2014, Frost 2020). 
Diet studies suggests that ants are the main prey item of the species on 
the genus Crossodactylus, as shown for C. gaudichaudii Duméril & 
Bibron, 1841 (Almeida-Gomes et al. 2007), C. trachystomus (Reinhardt 
& Lütken, 1862) (previously C. bokermanni; Wachlevski et al. 2008), 
C. schmidti Gallardo, 1961 (Caldart et al. 2012) and C. aeneus Müller, 
1924 (Jordão-Nogueira et al. 2006).

Crossodactylus timbuhy was recently described and there is still no 
information regarding its natural history, including its diet composition 
and feeding strategy. Here we analyzed the diet of one population of 
C. timbuhy in its type locality. We specifically aimed to determine the 
diet composition, the most important food items, and the feeding 
strategy. We also evaluated the relation between prey ingestion and 
body measures due to its relation to feeding strategy.

Material and Methods
Fieldwork was carried out at Augusto Ruschi Biological Reserve 

(Reserva Biológica Augusto Ruschi; 19°45’ and 20°00’ S, 40°27’ 
and 40°38’ W), municipality of Santa Teresa, state of Espírito Santo, 
southeastern Brazil. This mountainous region is covered by montane 
and sub-montane vegetation (Rizzini 1979, Brasil 1983). Climate is 
classified as humid subtropical with temperate summer (Cfb) according 
to Köppen’s classification (Alvares et al. 2014).

Sampling was performed along the Cachoeira trail (19°54’ to 19°55’ 
S, 40°33’ W). Pitfall traps were originally designed to insect sample and 
also captured the anurans donated to us by the orthopteran researchers 
(see Acknowledgments; sampling permit ICMBio 37717-1). In total, 
150 pitfall traps (buckets of 15 cm diameter and 15 cm height) were 
used in June 2013. Five buckets were placed in a line every 30 m along 
a 900 m transect on the forest floor and 200 m from a stream. Traps 
remained open for 48 hours. Buckets were filled with 70% ethanol for 
material preservation.

Adult frog specimens were weighed with a precision scale (± 
0.01 g precision) and snout-vent length (SVL) was measured with 
calipers (± 0.1 mm precision). Upon removal of stomach content, sex 
of the specimens was also determined. Each prey item was identified 
at the lowest possible taxonomic level following Triplehorn & 
Johnson (2011) and Rafael et al. (2012). We distinguished the order 
Hymenoptera between Formicidae and Non-Formicidae categories. 
The larvae of different insect taxa were inserted into the category 
Insect larvae. The specimens were deposited in the Zoological 
Collection of the Museu de Biologia Professor Mello Leitão from 
the Atlantic Forest National Institute (Instituto Nacional da Mata 
Atlântica - INMA), Espírito Santo state, Brazil (MBML 8606-8633, 
8635-8658, 8661-8674).

We counted the number of food items contained in each stomach, 
for each category of prey, and calculated the number of prey items 
ingested (N). The frequency of occurrence of each taxon relative to total 
of analyzed stomachs (F%) was also calculated. Length (L) and width 
(W) of each prey item were measured with calipers (± 0.1 mm precision) 
to calculate prey volume using the formula: V = 4/3π * L/2 * (W/2)² 
(Biavati et al. 2004). The percentage was also calculated for number and 
volume of prey. Index of relative importance of each taxon was based 
on: Ix = (N% + F% + V%)/3 (according the modification proposed by 
Santos-Pereira et al. 2015). All these indices were calculated for both 
sexes together and for males and females separately.

The feeding strategy was calculated using the prey-specific 
abundance method and represented graphically (Amundsen et al. 1996). 
The prey-specific abundance was calculated as Pi = (∑Si / ∑Sti) × 100, 
where Si is the stomach content comprising the number of prey i and 
Sti is the total number of prey items in those stomachs with prey i 
(Amundsen et al. 1996). For graphical representation of the feeding 
strategy of C. timbuhy, the prey specific abundance (Pi) was plotted 
against the frequency of occurrence (F%) of each prey category, and 
graph interpretation followed Amundsen et al. (1996).

Data normality was determined by D’Agostino test (Ayres 
et al. 2007). The two-sample t-test was used to compare SVL and 
weight between males and females. We used Linear Regressions 
to evaluate the relation between SVL and weight; and Spearman 
Rank Correlation to assess the relation between frog size (SVL and 
weight) and the variables related to ingestion of prey (N and V). 
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Table 1. Prey items consumed by Crossodactylus timbuhy in the Augusto Ruschi Biological Reserve, Espírito Santo state, southeastern Brazil: number of prey 
items (N), frequency of occurrence (F%) in stomachs, volume of prey items (V), and relative importance of each prey (Ix). For number and volume of prey the 
percentage is also shown (in parentheses).

Prey category Male (N = 15) Female (N = 51) Population (N = 66)
N (%) F% V (%) Ix N (%) F% V(%) Ix N (%) F% V(%) Ix

Arachnida
Acari 3 (2.4) 6.7 1.5 (0.6) 3.2 7 (2.0) 5.9 46.9 (3.3) 3.7 10 (2.1) 6.1 48.4 (2.9) 3.7

Araneae 15 (12.1) 66.7 15.8 (6.2) 28.3 27 (7.9) 39.2 78.0 (5.4) 17.5 42 (9.0) 45.6 93.8 (5.6) 20.0
Pseudoscorpionida - - - - 1 (0.3) 2.0 0.6 (0.0) 0.8 1 (0.2) 1.5 0.6 (0.0) 0.6

Ixodida - - - - 2 (0.6) 3.9 3.1 (2.1) 2.2 2 (0.4) 3.0 30.1 (1.8) 1.7
Chilopoda 1 (0.8) 6.7 3.9 (1.5) 3.0 1 (0.3) 2.0 0.3 (0.0) 0.8 2 (0.4) 3.0 4.2 (0.2) 1.2
Diplopoda - - - - 1 (0.3) 2.0 2.2 (0.2) 0.8 1 (0.2) 1.5 2.2 (0.1) 0.6
Insecta

Blattodea - - - - 1 (0.3) 2.0 1.3 (0.1) 0.8 1 (0.2) 1.5 1.3 (0.1) 0.6
Coleoptera 20 (16.1) 66.7 46.4 (18.3) 33.7 54 (15.8) 62.7 290.9 (20.3) 32.9 74 (15.9) 63.6 337.3 (20.0) 33.2
Dermaptera - - - - 4 (1.2) 7.8 9.3 (0.6) 3.2 4 (0.9) 6.1 9.3 (0.6) 2.5

Diptera 4 (3.2) 26.7 28.6 (11.3) 13.7 29 (8.5) 31.4 185.7 (13.0) 17.6 33 (7.1) 20.3 214.3 (12.7) 16.5
Hemiptera 3 (2.4) 13.3 2.0 (0.8) 5.5 6 (1.8) 11.8 88.5 (6.2) 6.6 9 (1.9) 12.1 90.5 (5.4) 6.5

Hymenoptera
Non-Formicidae 12 (9.7) 53.3 22.1 (8.7) 23.9 36 (10.5) 43.1 144.8 (10.1) 21.3 48 (10.3) 45.5 166.9 (9.9) 21.9

Formicidae 47 (37.9) 73.3 51.7 (20.4) 43.9 100 (29.2) 60.8 144.0 (10.0) 33.4 147 (31.5) 63.6 195.7 (11.6) 35.6
Isoptera 2 (1.6) 13.3 0.3 (0.1) 5.0 2 (0.6) 2.0 12.1 (0.8) 1.1 4 (0.9) 4.5 12.7 (0.7) 2.0

Insect larvae 13 (10.5) 53.3 20.2 (8.0) 23.9 55 (16.1) 51.0 261.5 (18.2) 28.4 68 (14.6) 51.5 281.6 (16.7) 27.6
Mantodea - - - - 1 (0.3) 2.0 3.9 (0.3) 0.8 1 (0.2) 1.5 3.9 (0.2) 0.7
Orthoptera 1 (0.8) 6.7 52.0 (20.5) 9.3 3 (0.9) 3.9 57.3 (4.0) 2.9 4 (0.9) 4.5 109.3 (6.5) 4.0
Trichoptera - - - - 1 (0.3) 2.0 1.1 (0.1) 0.8 1 (0.2) 1.5 1.1 (0.1) 0.6

Gastropoda
Pulmonata 2 (1.6) 13.3 3.9 (1.5) 5.5 1 (0.3) 2.0 0.9 (0.1) 0.8 3 (0.6) 4.5 4.8 (0.3) 1.8

Malacostraca
Isopoda 1 (0.8) 6.7 4.9 (1.9) 3.1 10 (2.9) 13.7 74.7 (5.2) 7.3 11 (2.4) 12.1 79.7 (4.7) 6.4

Total number 124 342 466
Total volume (mm3) 253.3 1,433.9 1,687.3

Positive correlation between frog size and prey volume indicates frogs 
feed upon any prey that they can swallow (i.e. opportunistic feeder). 
Data were analyzed in Statistica (version 7.1) and R (R Core Team, 
2014). The significance level was P ≤ 0.05 (Zar 2010). The mean and 
standard deviation (SD) were provided.

Results

1. Characterization of the frog sample

We evaluated the stomach content of 66 specimens of C. timbuhy, 15 
males and 51 females. The sex ratio was 1:3.4 (male:female). Male SVL 
was 20.32 ± 1.63 mm and female SVL was 23.52 ± 1.29 mm. Male weight 
was 0.76 ± 0.15 g and female weight was 1.25 ± 0.20 g. Females were larger 
(t = 7.91; P < 0.001) and heavier (t = 8.71; P < 0.001) than males. There was 
positive relation between SVL and weight considering both sexes together 
(F1, 64 = 98.104; P < 0.001; R² = 0.599) and only females (F1, 49 = 26.616; P < 
0.001; R² = 0.338), but not for males (F1, 13 = 2.478; P = 0.137; R² = 0.096).

2. Diet composition

We identified 466 prey items from 20 categories, and all frogs had 
at least one prey item in their stomach content (Table 1). The mean 
number of prey items per stomach was 7.1 ± 5.9. The mean prey 
volume per stomach was 32.6 ± 63.5 mm3. Formicidae, Coleoptera and 
Insect larvae had the highest numerical proportion of prey items (N% 
= 31.5, 15.9 and 14.6, respectively). Formicidae and Coleoptera had 
the highest frequency of occurrence (F% = 63.6 both). Coleoptera had 
the highest volume of prey ingested (V% = 20.0). Formicidae was the 
most important prey item for C. timbuhy, followed by Coleoptera and 
Insecta larvae (Ix = 35.6, 33.2 and 27.6; Table 1).

3. Sexes differences on diet

Analyzing each sex separately, the mean number of prey items per 
stomach was 8.3 ± 8.0 for males, and 6.7 ± 5.2 for females. The mean 
prey volume per stomach was 16.8 ± 17.2 mm3 for males, and 37.3 ± 71.2 
mm3 for females. Formicidae and Coleoptera had the highest numerical 
proportion of prey items for males (N% = 37.9 and 16.1, respectively); 
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Formicidae, Insect larvae and Coleoptera for females (N% = 29.2, 
16.1 and 15.8, respectively; Table 1). Formicidae, Araneae and 
Coleoptera had the highest frequency of occurrence for males (F% 
= 73.3, 66.7 and 66.7, respectively); Coleoptera and Formicidae 
for females (F% = 62.7 and 60.8, respectively). Orthoptera and 
Formicidae had the highest volume in males (V% = 20.5 and 20.4, 
respectively); Coleoptera, Insect Larvae and Diptera in females 
(V% = 20.3, 18.2 and 13.0; Table 1). Formicidae and Coleoptera 
were the most important prey items for both males and females 
(male Ix = 43.9 and 33.7, respectively; female Ix = 33.4, and 32.9, 
respectively; Table 1).

Prey number was not related to frog SVL (rs = 0.032; P = 0.798; 66 
pairs) or frog weight (rs = 0.000; P = 0.994; 66 pairs) for all population, 
even when analyze females (rs = 0.047; P = 0.743 and rs = 0.049; P 
= 0.728; 51 pairs) or males separately (rs = 0.362; P = 0.184 and rs = 
0.407; P = 0.131; 15 pairs). Prey volume was positively related to frog 
SVL (rs = 0.274; P = 0.026; 66 pairs) and frog weight (rs = 0.323; P = 
0.008; 68 pairs) for all population. For males, prey volume was related 
to weight (rs = 0.636; P = 0,011; 15 pairs), but not to SVL (rs = 0.438; P 
= 0.103; 15 pairs). For females, prey volume was not related to SVL (rs 
= 0.150; P = 0.292; 51 pairs) or weight (rs = 0.232; P = 0.100; 51 pairs).

4. Feeding strategy

There was no dominant prey type on the diet of C. timbuhy due 
to the absence of any prey type in the upper right corner of the graph 
(Fig. 1). Most prey types were rare in the diet due to their positioning 
in the lower left corner of the graph. No between-phenotype component 
to the niche width nor within-phenotype component to any food type 
were observed. Thus, there is no specialization to any food type by 
individuals, although there is a tendency for diet generalization within 
the population of C. timbuhy (Fig. 1). Crossodactylus timbuhy is likely 
an invertebrate-opportunistic feeder.

Discussion

1. Diet composition and Feeding strategy

Our results corroborate other studies showing Crossodactylus 
species feed mainly on Formicidae, Coleoptera and Insect larvae (João-
Nogueira et al. 2006, Almeida-Gomes et al. 2007, Wachlevski et al. 
2008, Caldart et al. 2012). Although the primary prey taxa consumed 
by C. timbuhy was similar to other congeners, the secondary items 
differed across species. Despite this, our data corroborated Caldart 
et al. (2012) who stated that the diet composition is relatively similar 
across Crossodactylus species. The diet similarities may reflect similar 
prey availability at the forest leaf litter and margins of forest streams, 
as proposed for Hylodidae species (Wachlevski et al. 2008).

The wide spectrum of prey taxa consumed by C. timbuhy suggests 
that this species has an opportunistic feeding habit. It is noteworthy 
mentioning, however, the high consumption of Formicidae, and that 
only worker ants were in the stomach content of C. timbuhy. The 
consumption of high abundance of worker ants can be a consequence 
of opportunistic feeding habit and prey availability, associated with the 
poor nutritional value of this item, compared to queens for example, 
that have more protein and fat content (Pianka & Parker 1975, Nielsen 
et al. 1985). Thus, may be advantageous to consume high number of 
workers to obtain the necessary energy supply, while avoiding the energy 
expenditure required to actively locate other types of prey with higher 
nutritional value (optimal foraging theory; Charnov 1976).

The consumption of both highly mobile insects (e.g. Formicidae) 
and sedentary ones (e.g. Insect larvae) indicated a combined use of 
both ‘sit-and-wait’ and ‘active search’ strategies (Huey & Pianka 1981). 
Although we have not evaluated prey availability, other studies indicated 
that the diet of Crossodactylus species reflects the availability of prey 
in the environment (e.g. Wachlevski et al. 2008, Caldart et al. 2012). 

Figure 1. Feeding strategy of Crossodactylus timbuhy in the Augusto Ruschi Biological Reserve, Espírito Santo state, southeastern Brazil, according to prey-
specific abundance (%) and frequency of occurrence (F%) of each prey category (A), and the diagram for feeding strategy interpretation considering the prey 
importance (rare to dominant), the niche width contribution (BPC = between-phenotype component; WPC = within-phenotype component) and the feeding strategy 
(B; based on Amundsen et al. 1996). For better visualization of Figure 1A, the y-axis was not shown in its total length.
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Because social arthropods comprise approximately 70% of animal 
biomass in tropical forest (Hölldobler & Wilson 1990), it is not 
surprising that ants are important prey also for C. trachystomus 
(Wachlevski et al. 2008), C. gaudichaudii (Almeida-Gomes et al. 
2007), C. schmidti (Caldart et al. 2012), and other anuran species such 
as Hylodes phyllodes Heyer & Cocroft, 1986 (Hylodidae; Almeida-
Gomes et al. 2008), Amazophrynella minuta (Melin, 1941) (previously 
Dendrophryniscus minutus; Bufonidae; Toft 1980), Rhinella crucifer 
(Wied-Neuwied, 1821) (Bufonidae; Ferreira & Teixeira 2009) and 
Leptodactylus natalensis Lutz, 1930 (Leptodactylidae; Ferreira et 
al. 2007).

The SVL and weight of C. timbuhy were not related to the number 
of prey in the stomach, but was positively related to prey volume. 
Because Crossodactylus species have mouth width proportional to 
SVL and weight (Jordão-Nogueira et al. 2006), it is not surprising that 
larger and heavier individuals can feed upon more voluminous prey. 
Contrarily, SVL of C. schmidti and C. trachystomus have no relation 
to prey volume (respectively Caldart et al. 2012, Wachlevski et al. 
2014). However, the size of the frog is generally a limiting factor in 
the selection of preys (Toft 1980, Borges et al. 2019).

2. Sexes differences on diet and sample

Diet showed some variation regarding number, frequency, and 
volume between males and females in the study area. Males were 
less opportunistic than females (13 prey categories), although males 
consume preys related to their weight, which can potentially allow 
the consumption of a wider range of prey. Despite females were larger 
and heavier than males, females had higher consumption of smaller 
prey and ingested a larger number of prey categories (n = 20). This 
higher tendency to opportunistic feeding by females may be related to 
the different energetic requirement between sexes (Duellman & Trueb 
1994). For example, the maturation of large sex cells requires that 
females reduce energy expenditure during foraging (e.g. maintaining 
the consumption of Formicidae) and target consumption on more 
energetic and small prey (e.g. insect larvae). However, it is possible 
that the differences observed may also be related, at least in part, to the 
analysis of a smaller number of male samples (15 males and 51 females).

The difference on habitat use may also be related to diet variation 
between sexes and sex ratio. The sex ratio of C. timbuhy is the most 
dissimilar across studied congener species. Interestingly, females had 
three times more individuals than males in our sample. We suggest that 
males of C. timbuhy may had been calling near the stream and thus had 
fallen less than females into pitfall traps in the forest (i.e. > 15 m from 
the stream’s edge). The differences on sampling methods across studies 
on diet of Crossodactylus may play a role in such difference between 
males and females. Caldart et al. (2012) used pitfall traps about 1 m from 
the water’s edge and capture 58 males and 36 females. Wachlevski et 
al. (2008) used active leaf-litter sampling in 2x2m quadrats at a stream 
bank and found 59 males and 39 females. According to Wachlevski 
et al. (2008), males of C. trachystomus are territorial and remain near 
stream margins. Contrarily to males, females may have preference for 
locations farther from stream’s edge outside the reproductive period. 
Thus, the possible difference on habitat use between sexes may also 
influence the access to food resources due to the availability of prey 
in each environment.

Conclusion

Crossodactylus timbuhy is likely an invertebrate-opportunistic 
predator combining the use of both ‘sit-and-wait’ and ‘active search’ 
strategies. The species feeds upon similar prey to its congeners 
corroborating that diet composition is relatively similar across the 
genus. However, dietary studies of other species are still needed to 
determine whether prey preferences are conservative across the genus. 
The composition of the diet of C. timbuhy showed some variations 
between sexes. Females had higher tendency to opportunistic feeding, 
suggesting plasticity regarding diet and feeding strategy. We suggest 
that diet may be influenced by different energetic requirement between 
sexes and by the association between habitat preferences and prey 
availability, as well as sex ratio is influenced by habitat use x habitat 
sampled, but these patterns should be further investigated on future 
studies with Crossodactylus species.
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