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Abstract  

Phrynops geoffroanus is a testudine of the family Chelidae that has a wide distribution. However, there are gaps in the 

knowledge of its biology. This study aimed to characterize demographically and morphometrically a population of 

Phrynops geoffroanus in an ephemeral water reservoir in a semi-arid area of Paraíba, in the period from April 2016 to 

March 2017. The individuals were captured manually and by hoop-net trap. Data on size distribution were described 

by mean and standard deviation. Size and weight were compared between sexes and capture methods using a 

MANOVA. Sex ratio was compared between capture methods using Pearson's chi-squared test. Population density 

and biomass were calculated. The number of animals captured was grouped into two shifts and compared. Throughout 

the year, 113 individuals of P. geoffroanus were captured in the reservoir, with a population of 43.4% males, 47.8% 

females and 8.8% juveniles, with a density of at least 41.8 individuals / ha and biomass of 33.05kg / ha. There is no 

significant relationship between the amount of animals captured and the amount of rainfall during the period sampled. 

Due mainly to the ephemerality of the aquatic environments of the Caatinga and the unpredictability of rainfall in this 
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biome, the populations of aquatic species show large variations in population and in their biological activities. Further 

studies are needed to fill several gaps in the knowledge of the natural history of Caatinga testudines. 

Keywords: Geoffroy's side-necked turtle; Morphometry; Sexual dimorphism; Demography. 

 

Resumo  

Phrynops geoffroanus é um testudine da família Chelidae que possui uma ampla distribuição. No entanto, existem 

lacunas no conhecimento de sua biologia. Este estudo teve como objetivo caracterizar demográfica e 

morfometricamente uma população de Phrynops geoffroanus em um reservatório de água efêmero em uma área 

semiárida da Paraíba, no período de abril de 2016 a março de 2017. Os indivíduos foram capturados manualmente e 

por armadilha denominada “covo”. Os dados sobre a distribuição do tamanho foram descritos por média e desvio 

padrão. O tamanho e o peso foram comparados entre os sexos e os métodos de captura usando uma MANOVA. A 

proporção sexual foi comparada entre os métodos de captura usando o teste Qui-quadrado de Pearson. A densidade 

populacional e a biomassa foram calculadas. O número de animais capturados foi agrupado em dois turnos e 

comparado. Ao longo do ano, foram capturados 113 indivíduos de P. geoffroanus no reservatório, com população de 

43,4% machos, 47,8% fêmeas e 8,8% de juvenis, com densidade de pelo menos 41,8 indivíduos / ha e biomassa de 

33,05kg / ha. Não há relação significativa entre a quantidade de animais capturados e a quantidade de chuva durante o 

período amostrado. Devido principalmente à efemeridade dos ambientes aquáticos da Caatinga e à imprevisibilidade 

das chuvas desse bioma, as populações de espécies aquáticas apresentam grandes variações populacionais e em suas 

atividades biológicas. Outros estudos são necessários para preencher várias lacunas no conhecimento da história 

natural dos testudines da Caatinga. 

Palavras-chave: Cágado-de-barbicha; Morfometria; Dimorfismo sexual; Demografia. 

 

Resumen  

Phrynops geoffroanus es un testudino de la familia Chelidae que tiene una amplia distribución. Sin embargo, existen 

lagunas en el conocimiento de su biología. Este estudio tuvo como objetivo caracterizar demográfica y 

morfométricamente una población de Phrynops geoffroanus en un embalse de agua efímera en una zona semiárida de 

Paraíba, desde abril de 2016 hasta marzo de 2017. Los individuos fueron capturados manualmente y mediante una 

trampa llamada "covo". Los datos sobre la distribución del tamaño se describieron mediante la media y la desviación 

estándar. La talla y el peso se compararon entre sexos y métodos de captura mediante un MANOVA. La proporción 

de sexos se comparó entre los métodos de captura mediante la prueba de chi-cuadrado de Pearson. Se calculó la 

densidad de población y la biomasa. El número de animales capturados se agrupó en dos turnos y se comparó. Fueron 

capturados 113 individuos de P. geoffroannus en el embalse, 43,4% de machos, 47,8% de hembras y 8,8% de 

juveniles, con una densidad de al menos 41,8 individuos/ha y una biomasa de 33,05kg/ha. No existe una relación 

significativa entre la cantidad de animales capturados y la cantidad de precipitaciones durante el periodo muestreado. 

Debido principalmente a lo efímero de los medios acuáticos de la Caatinga y a la imprevisibilidad de las 

precipitaciones en este bioma, las poblaciones de especies acuáticas presentan grandes variaciones poblacionales y en 

sus actividades biológicas. Se necesitan más estudios para llenar varias lagunas en el conocimiento de la historia 

natural de los testudines de Caatinga. 

Palabras clave: Tortuga; Morfometría; Dimorfismo sexual; Demografía. 

 

1. Introduction  

Studies on the population structure of any taxon play an important role in establishing species conservation strategies 

(Primack, 2012). Thus, information on population structure and population size of turtles are tools to assess the status of 

various populations (Brito et al., 2009). However, some aspects of turtle life history, such as late sexual maturity and long life 

cycles, make it difficult to understand their population dynamics (Rueda-Almonacid et al., 2007). 

Although these studies are important, there are few studies dealing with Caatinga testudine species (Moura et al., 

2014; Moura et al., 2015; Rodrigues & Silva, 2015), unlike chelonian species from other regions of Brazil (Fachín-Terán et al., 

2003, 2004; Batistella et al., 2008; Brito et al., 2009; Miorando et al., 2015). This biome, which occupies much of northeastern 

Brazil, is characterized by remarkable seasonality, featuring a prolonged dry season and an extremely irregular rainy season 

(Moro et al., 2016). As the activity patterns of chelonians are directly associated with precipitation rates and air temperature 

(Souza, 2004), this irregularity in Caatinga rainfall patterns directly affects the behavior and the way species interact with this 

environment, thus generating different patterns associated with the geographic distribution of species (Souza & Molina, 2007). 

Phrynops geoffroanus (Schweigger, 1812) is a species of the family Chelidae, popularly known as the Brazilian 
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terrapin, has a wide distribution, occurring in the most diverse environments, with influence from the Cerrado, Amazon 

Rainforest, Caatinga and even highly anthropized and polluted environments (Ferrara et al, 2017). This wide distribution has 

generated a number of gaps in the knowledge of the biology of this species; it is not known, for example, how this wide 

distribution may be influencing body size patterns, or even litter size (Souza & Molina, 2007). Associated with this lack of 

knowledge, Costa-Neto & Alves (2010) report the use of this species for medicinal purposes by some communities in 

Northeastern Brazil and this species is also used as a food resource by local populations in Paraíba State (Alves et al., 2002). 

Due to the lack of knowledge about the population patterns of P. geoffroanus in Caatinga, the objective of this study 

was to describe the morphological aspects, population structure and density, activity patterns and sex ratio of P. geoffroanus in 

a Caatinga ephemeral water reservoir in a semi-arid region of Paraíba. 

 

2. Methodology  

2.1 Study Area 

            The study was carried out in an area of Caatinga in the interior of the Depression of the State of Paraíba, in the 

Fazenda Tamanduá Private Natural Heritage Reserve (RPPN) (Figure 1). Fazenda Tamanduá (-7.011111S and -36.369444W) 

has a total area of 3,073 ha, with predominantly dense shrubby-arboreal caatinga vegetation (Passos Filho et al., 2015) in good 

condition, and the predominant soils are eutrophic litholitic with rocky outcrops (Embrapa, 2006). The climate is characteristic 

of semi-arid tropical regions (BSh), with low annual rainfall, concentrated in a short period of time (January to May), followed 

by a long period of drought. 

            The individuals were collected from an ephemeral reservoir used to supply the farm's cattle herd. This reservoir has a 

total area of 27,352m2 (27.35 ha). The vegetation at the edge of the reservoir is composed of shrubs and aquatic plants. 

 

Figure 1. Geographic location of Fazenda Tamanduá, in the municipality of Santa Terezinha, microregion of Patos-PB. 

 

Source: Survey data (2017). 
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2.2 Methodological Procedures 

            Specimens were captured from April 2016 to March 2017, with monthly expeditions, during 48 hours each. The turtles 

were captured manually and using a hoop-net trap. These traps were placed on the banks of the reservoir and arranged 

submerged, and meat and/or fish were used as bait. The traps were reviewed daily, with a 4-hour interval between each review, 

remaining in the water during the entire sampling period. 

            Each captured specimen was weighed and some measurements were taken: Carapace length (MCL); Carapace width 

(MCW); Head width (HW); Head length (HL); Mouth width (MW); Plastron width (MPW); Plastron length (MPL); Distance 

between the base of the tail and the cloaca (DTC); Anal plastron plate opening (AAP); Carapace curvilinear length (CCL) and 

carapace curvilinear width (CCW) were obtained using a plastic measuring tape on a millimeter scale. Captured animals were 

marked according to the method suggested by Cagle (1939) and had the sexes identified according to secondary sexual 

characteristics such as tail length and plastron concavity (Martins & Souza, 2008; Brito et al., 2009; Forero-Medina et al., 

2013; Marques et al., 2013; Moura et al., 2015; Santana et al., 2012; Santana et al., 2016; Perry & Mitchell, 2016). We 

considered as adults individuals with more than 120mm of LCM (Santana et al., 2012), individuals that did not show evident 

secondary sexual characteristics were considered juveniles. 

            All animal procedures were performed according to international care practices, under the control of the Internal Ethics 

Committee of the Federal University of Campina Grande (CEUA-UFCG 100/2016). It was also authorized by the Brazilian 

Institute of the Environment (ICMBIO / SISBIO, No. 53670-1). 

 

2.3 Data Analysis 

            Data on size distribution (length and width) of males, females and juveniles were described by mean and standard 

deviation. Morphometric characteristics were compared between sexes using a MANOVA test to identify possible differences 

between adult males and females. Sex ratio was compared between capture methods using Pearson's Chi-squared Test (Zar, 

2010). Population density was calculated using the total number of individuals collected divided by the total area of the 

reservoir. Biomass was calculated by summing the mass values of all individuals collected divided by the total area of the 

reservoir. To identify in which period of the day specimens were captured more, the number of animals captured was grouped 

in two shifts (6 am to 5.59 pm and 6 pm to 5.59 am) compared between shifts and sexes using a two-factor ANOVA (using 

only specimens captured by the Covo trap). 

            To assess the relationship between precipitation and captures and recaptures, a simple linear regression. Pearson's Chi-

square tests, as well as PCA, regression analysis and T-test were performed in Past 3.26b software. Two-way ANOVA and 

MANOVA were performed in SPSS. All tests were performed using covo bay trap of captured specimens. 

 

3. Results and Discussion 

            A total of 113 individuals of P. geofroannus were captured in the reservoir throughout the year, with a population size 

of 43.4% males (n=49), 47.8% females (n=54) and 8.8% juveniles (n=10) (Table 1). Of the total, 47 were captured manually, 

buried in the mud on the banks of the reservoir as it was drying out. However, the sampling methods used did not influence the 

sex or CML of the captured individuals (Willk's Lambda=0.985; F(4,90)=0.759; p=0.471). 

            Regarding sexual dimorphism, MANOVA showed that there is an effect of sex on the size and weight of captured 

individuals (Pillai's trace=0.686; F(9.93)=22.54; p<0.001). Females proved to be larger ( =242mm ± 455.8) and heavier 

( =1073g ± 561.2) than males ( =1950mm ± 352/ =615.6mm ± 262.9). Other gauged measurements also showed significant 
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difference between males and females, such as MCW, MPW, MPL, DTC, AAP, CCL and CCW (Table 1). The maximum 

carapace length (MCL) of the studied population showed normal distribution for females, with more frequent sizes in the 

classes between 210 and 270 mm (Figure 2). Although, when observed in isolation, males did not show a normal distribution, 

the highest frequencies were recorded between 180 and 240 mm. 

 

Table 1. Mean, standard deviation, minimum and maximum for mass (in grams) and each of the morphometric measurements 

(in millimeters) of adult and juvenile individuals of Phrynops geoffroanus at Fazenda Tamanduá, PB-Brazil. Measurements: 

Carapace length (MCL); Carapace width (MCW); Head width (HW); Head length (HL); Mouth width (MW); Plastron width 

(MPW); Plastron length (MPL); Distance between tail base and cloaca (DTC); Plastron anal plate opening (AAP); Curvilinear 

carapace length (CCL) and curvilinear carapace width (CCW). 

Variables Males (n=49) Females (n=54) Juveniles (n=10) 

 

±dp Min-Max ±dp Min-Max ±dp Min-Max 

Weight 615,61±262,96 155-1250 1073,11±561,29 175,0-2865,0 114,50±28,52 80,0-114,5 

MCL 195,08±35,20 123,6-258.7 224,25±45,59 123,7-319,2 102,60±9,02 93,1-117,2 

MCW 144±23,03 100,7-191,5 167,33±32,68 97,1-250,0 84,54±6,85 76,3-94,2 

HW 35,05±6,21 22,2-57,0 41,83±9,49 24,3-86,1 20,98±1,56 18,3-23,6 

HL 51,06±7,89 34,9-64,6 59,33±11,54 31,2-85,0 33,10±4,52 27,7-39,3 

MW 27,40±4,57 17,6-35,4 33,07±6,49 18,9-47,3 16,03±1,82 12,2-18,2 

MPW 110,68±16,97 76,1-135,2 127,80±28,29 36,4-188,3 63,43±5,75 57,2-72,9 

AAP 38,59±11,17 4,23-81,4 42,78±9,22 19,9-58,7 17,85±1,45 15,5-20,0 

MPL 168,28±28,70 105,5-217,3 192,66±41,27 107,5-282,6 90,18±9,12 78,0-103,9 

DTC 35,12±10,66 10,8-56,7 23,9±7,5 7,7-37,0 10,64±2,97 6,7-16,1 

CCL 213,84±32,99 135,0-266,0 244,74±50,49 134,0-370,0 123,50±7,69 115,0-136,0 

CCW 169,55±23,82 120,0-216,0 200,0±41,01 115,0-310,0 108,70±8,29 100,0-122,0 

Source: Research data (2017). 

 

            The sex ratio observed among adults was 1.1 (♂): 1 (♀) (P = 0.693; Chi2 = 0.243), with no significant difference 

between the number of females and males. The studied area showed density of P. geoffroanus of 41.8 individuals / ha and 

biomass of 33.05kg / ha. Of the individuals captured, 66 were caught in the hoop-net trap, while 47 were caught manually, 

buried in the mud. There is no significant relationship between the amount of animals caught and the amount of rainfall (R2=-

0.09; F=0.0016; p=0.97) during the period sampled (Figure 3).  

            Regarding the time of capture, there was no significant difference between individuals (total or by classes) captured 

during the day (from 6 am to 5.59 pm) or at night (6 pm to 5.59 am) (Figure 4). 
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Figure 3. Number of monthly captures of females, males and juveniles of Phrynops geoffroanus, compared to rainfall indices. 

Data collected at Fazenda Tamanduá, Santa Terezinha - PB, between August 2016 and March 2017 (recaptures included). 

 

Source: Research data (2017). 

 

Figure 4. Relationship between the number of individuals per class (males, females and juveniles) and capture shifts of 

Phrynops geoffroanus at Fazenda Tamanduá, PB-Brazil. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Research data (2017). 

 

Most of the captured individuals, both males and females and juveniles were captured during the day, although there 

was no significant difference between capture shifts (F(1,13) = 0,198; p = 0,663). Phrynops geoffroanus is a diurnal species and 

its activity pattern is influenced by air temperature (Souza, 2004). However, water temperature, especially in warmer areas, can 

be an important predictor of activity of this species, as found by Lescano et al. (2008) for Hydromedusa tectifera. This 

statement may explain why there is no difference between the number of individuals captured during day or night. 

In natural populations of testudines, differences between the number of male and female individuals are common 

(Gibbons, 1990; Bujes et al., 2011; Rodrigues & Silva, 2015). However, the Phrynops geoffroanus population studied did not 
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show a significant difference in sex ratio. Similar results were recorded for this species by Moura et al., (2015) in another area 

of Caatinga and by Souza & Abe (2001) in southeastern Brazil. Several authors argue that these differences in the proportion 

of males and females are usually associated with inequality in activity patterns between the sexes, differences in mortality rates 

between males and females, changes in egg incubation temperature influencing sex determination in some species, or even 

reflect the use of biased sampling techniques (Bury, 1979; Gibbons, 1990; Vogt, 1980; Fachin-Téran et al., 2003, Pezzuti et al., 

2010; Famelli et al., 2011). However, Rueda-Amonacid et al., (2007) mentions that P. geoffroanus populations have a 1: 1 sex 

ratio as a striking characteristic for the species and that it has genetic determination for sex. 

The sampled turtle population is composed mainly of adult individuals. According to Conway-Gomméz (2007) the 

greater the hunting pressure suffered by testudines living near human communities. This distribution of size classes in the 

sample population suggests that hunting may not be a depressing element in the study population, but related studies are 

needed for confirmation. 

A low proportion of juveniles was also recorded for P. tuberosus in the work conducted by Rodrigues & Silva (2015). 

These authors determine that factors such as low adult mortality, high investment in individual growth, as well as high 

predation rates of juveniles (Verdon & Donnely, 2005) may explain this distribution. In southeastern Brazil, P. geoffroanus 

roosts between February and August (Rueda-Amonacid et al., 2007), and in captivity, births of neonates occur within 115-186 

days (Lisboa et al., 2004). However, Vogt (2008) suggests that the incubation period in natural environments should be 

controlled by ambient temperature and humidity, coordinating diapause and embryonic aestivation (Doody et al., 2001), 

allowing for a shorter incubation time. 

Souza (2004) mentions that hatchlings of P. geoffroanus occur during the rainy seasons in southeastern Brazil 

(December and January). The presence of favorable environmental conditions in this period (greater number of pools, small 

lakes and temporary rivers) may explain this synchronized behavior between nesting and hatching (Souza, 2004). For species 

that breed in the Caatinga, strategies like these may be important reproductive mechanisms, allowing eggs to live in warmer 

and drier environments, accelerating their development. Although this may explain the appearance of young individuals at the 

end of the dry season and beginning of the rainy season in the studied area, the reproduction of this species in Caatinga areas is 

scarce. 

Sexual dimorphism can be understood as the result of evolutionary pressures exerted in different ways between the 

sexes. Morphometric analyses confirmed sexual dimorphism, cited for the species by Ferrara et al. (2017). PCA and 

MANOVA showed differences in carapace and plastron size and curvature, showing a sexual dimorphism directed towards 

larger and heavier females than males. Males, on the other hand, have larger tails when compared to females. This size 

difference between the sexes is generally attributed to sexual selection (Perry & Mitchell, 2016). The presence of larger 

females may be a reflection of fertility selection, as larger females may have greater reproductive potential, either in the 

production of larger litters or the ability to breed more frequently in the same breeding season (Stephens & Wiens, 2009). On 

the other hand, this difference may be related to the lack of fighting territory for males (Berry & Shine, 1980), favoring smaller 

and more agile males (Perry & Mitchell, 2016). 

Tail length and width are the most constant characteristics for differentiating males and females among turtles (Rueda-

Amonacid et al., 2007). Males have increasingly larger tails than females, probably to house the penis. However, larger tails 

may promote reproductive advantages for males during copulation (Moll, 1980). 

The estimated density and biomass of Phrynops geoffroanus at Fazenda Tamanduá suggest that this species plays an 

important role in the aquatic ecosystems of the area studied. The population density and biomass recorded were higher than 

those found, also in Caatinga, by Moura et al., (2015) (only 9 ind / ha). However, in this study three species were recorded in 
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the area (Mesoclemmys tuberculata, Kinosternon scorpioides and Phrynops geoffroanus). As reported for Hydromedusa 

tectifera in Argentina (Lescano et al., 2008), at Fazenda Tamanduá, P. geoffroanus is the only turtle species recorded in the 

reservoir studied. This lack of competitors may provide a larger population size in the study area, as intraspecific interactions 

can act as important population drivers in sympatric species (Dreslik et al., 2005; Lescano et al., 2008). Furthermore, the low 

recapture rate suggests that the population of this species at Fazenda Tamanduá may be larger than estimated. 

  On the other hand, in Caatinga areas the temporality of water bodies can influence the density of aquatic species. 

Although there are other reservoirs in the farm area, the water body studied is the one with the highest capacity and, therefore, 

the highest hydroperiod. In general, hydroperiod affects the stability and complexity of the environment (Werner et al., 2007), 

providing a greater supply of refugia and food, and may contribute to the juvenile development and adult survival of P. 

geoffroanus. It is possible that as the smaller bodies dried up, the individuals left these reservoirs in search of new favorable 

environments, changing the population density and biomass of the sampled reservoir, especially during the drier periods of the 

year. 

Due mainly to the ephemerality of the Caatinga aquatic environments and the unpredictability of rainfall in this 

biome, the populations of aquatic species show large variations in population and in their biological activities. The behavior of 

burrowing in the mud found in this study raises a hypothesis that these animals are estivating. Aestivation behavior has been 

described for Hydromedusa tectifera, another species in the family Chelidae. However, further studies are needed to test this 

hypothesis raised in this study. 

 

4. Final considerations 

          The population studied shows sexual dimorphism and sex ratio expected for the species. However, this is only a one-off 

study. 

            Detailed long-term studies are fundamental to the understanding of these variations in these populations, especially 

habitat use. Studies addressing reproductive strategies and other ecological aspects of habitat use in free-living individuals can 

fill several gaps in the natural history of Caatinga testudines. 
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