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ABSTRACT

Th is study presents the composition of the helminth community and the parameters of parasitic infection (abundance, 
prevalence, and mean intensity of infection) of fi ve species of lizards collected in an area of Carrasco in the Northeast 
region of Brazil. Collections were made between May and September 2021 in a Carrasco environment located in 
Chapada do Araripe, Ceará state, Brazil. Specimens were captured using traps and also manually during active searches. 
Th e parasites found were collected, and infection patterns were estimated for each species. A total of 239 parasites were 
collected from 21 hosts. Th e community was predominantly composed of nematodes. Th e lizard Phyllopezus pollicaris
(Spix, 1825) had the highest parasitic diversity, and the nematode species S. oxkutzcabiensis Chitwood, 1938 was the 
most prevalent in the community. Most nematode species were found in the gastrointestinal tract of the hosts. Parasitic 
members of the Pharyngodonidae family were the most common nematodes found. We found strong similarities in 
the composition and distribution of endoparasite species in the Carrasco and the adjacent Caatinga environments. 
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The endoparasite community recorded was diverse, and some nematode species were associated with specific host 
species. The lizards E. bibronii Boulenger, 1885 and P. pollicaris are recorded here as new hosts for Onchocercidae and P. 
travassosi Pereira, 1935, respectively. The data presented here provide new information, expanding knowledge about the 
composition of the helminthological fauna of lizards occurring in the Caatinga.

Keywords: Carrasco – Helminth fauna – Nematoda – Neotropical region

RESUMEN

Este estudio presenta la composición de la comunidad de helmintos y los parámetros de infección parasitaria (abundancia, 
prevalencia, intensidad media de la infección) de cinco especies de lagartos recogidos en una zona de Carrasco, en la 
región noreste de Brasil. Las recolecciones se realizaron entre mayo y septiembre de 2021 en un entorno de carrasco 
situado en Chapada do Araripe, estado de Ceará, Brasil. Los especímenes se capturaron utilizando trampas y también 
manualmente durante búsquedas activas. Se recolectaron los parásitos encontrados y se estimaron los patrones de 
infección para cada especie. Se recolectaron un total de 239 parásitos de 21 huéspedes. La comunidad estaba compuesta 
predominantemente por nematodos. El lagarto Phyllopezus pollicaris (Spix, 1825) presentó la mayor diversidad parasitaria, 
y la especie de nematodo S. oxkutzcabiensis Chitwood, 1938 fue la más prevalente en la comunidad. La mayoría de las 
especies de nematodos se encontraron en el tracto gastrointestinal de los huéspedes. Los miembros parásitos de la familia 
Pharyngodonidae fueron los nematodos más comunes encontrados. Encontramos fuertes similitudes en la composición 
y distribución de las especies de endoparásitos en los entornos de Carrasco y la Caatinga adyacente. La comunidad 
de endoparásitos registrada era diversa, y algunas especies de nematodos estaban asociadas a especies hospedadoras 
específicas. Los lagartos E. bibronii Boulenger, 1885 Boulenger, 1885 y P. pollicaris se registran aquí como nuevos 
hospedadores de Onchocercidae y P. travassosi Pereira, 1935, respectivamente. Los datos aquí presentados proporcionan 
nueva información, ampliando el conocimiento sobre la composición de la fauna helmintológica de los lagartos que 
habitan en la Caatinga.

Palabras clave: Carrasco – Fauna helmíntica – Nematoda – Región neotropical

INTRODUCTION

Helminths comprise a group of endoparasites that infect 
the internal organs of various groups of vertebrates and 
invertebrates (Hamann et al., 2006a,b; Rodrigues et 
al., 2006; Ávila et al., 2012; Dos Santos et al., 2013). 
They are discrete components of biodiversity capable of 
significantly impacting their hosts and the communities 
in wich they live (Bezerra et al., 2016). Among 
vertebrates, notable efforts have been made to discover 
the diversity of helminths that parasitize lizards (Andrade 
et al., 2013; Ávila & Silva, 2010; Lacerda et al., 2023), 
and knowledge about endoparasites associated with 
this group has increased in many aspects, from records 
of new hosts and locations, composition and structure 
of the parasitic fauna, geographical distribution, and 
description of new species (Alho, 1965; Ávila & Silva, 
2010; Pereira et al., 2011, 2012, 2014, De Oliveira Sousa 
et al., 2021, Ferreira et al., 2021; Lacerda et al., 2023, 
Oitaven et al., 2023).

The northeast of Brazil is home to around 295 species 
of lizards (Guedes et al., 2023). They interact with a wide 
variety of other organisms, are key components of ecological 
communities, and are considered good models for studies, 
especially in parasitological research (Aho, 1990; Pianka 
& Vitt, 2003; Ávila et al., 2012). The fauna of helminths 
associated with reptiles in Northeast Brazil is rich and very 
diverse, and mostly represented by nematodes recorded 
mainly in lizards (Lacerda et al., 2023). The parasitic fauna 
that can be harbored by this group varies considerably in 
terms of compostion and abundance, for example, with 
these variations being related to factors such as temporal 
variation, sexual differences, host size, diet, as well as 
environmental conditions and the life cycle of parasitic 
species (Pianka & Vitt, 2003; Thieltges et al., 2008; Brito 
et al., 2014; Teles et al., 2017). In addition to factors such 
as phylogenetic relationships, variations in habitat use, and 
seasonality, can result in a diverse component community 
(Bush et al., 1995; Araujo-Filho et al., 2017, 2020; Cabral 
et al., 2018).
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The Brazilian Northeast has a wide diversity and 
distribution of lizards (Oitaven et al., 2023), and 
although they are the most studied group (Ávila et al., 
2012; Lacerda et al., 2023) some species go “unnoticed” 
(Silva Neta & Ávila, 2018), producing a panorama where 
some are better represented, while others are generally 
undersampled, making their parasitic communities 
sometimes little know. The vast territorial extension of 
the northeast region presents great variations in relief, and 
several atmospheric circulation systems overlap, causing 
differences in continentality and maritime conditions. 
Thus, the climatic conditions of the region are quite 
complex (Nimer, 1966, 1972) and this is reflected in the 
presence of a wide variety of vegetation types.

The term Carrasco is used to designate different types of 
vegetation in northeastern Brazil and beyond, covering 
areas such as scrubland and open vegetation with small 
shrubs (Araújo et al., 1998). Carrasco is a type of 
vegetation that occurs throughout the central-western 
area of Chapada do Araripe. It has a dense shrubby 
appearance and covers areas of the plateau between 700 
and 900 meters above sea level (Loiola et al., 2015). This 
type of vegetation also occupies a narrow strip along the 
Ibiapaba plateau, extending from north to south, on the 
border between the states of Ceará and Piauí (Araújo et 
al., 1999). The carrasco is characterized by very dense 
xerophytic vegetation, found in high altitude areas in the 
Caatinga domain, but considered a distinct environment 
due to its climatic composition and phytophysiognomy 
(Andrade-Lima, 1978; Sousa et al., 2014), being little 
know not only in relation to its fauna but also to the 
diversity of parasites associated with reptilian hosts that 
occur in this environment.

This study presents the composition of the helminth 
community and the parameters of parasitic infection 
(abundande, prevalence, mean infection intensity) 
of five species of lizards collected in a scrubland area 
in northeastern Brazil. The data presented here are 
important for enriching existing knowledge about 
parasitic helminths associated with lizards inhabiting 
different areas of the Brazilian northeastern Caatinga.

MATERIAL AND METHODS

Study area

The lizards were collected at the Minguiriba site 
(7°18’59”S 39°37’22”W), a rural community belonging 
to the municipality of Crato, state of Ceará, Northeast 

Brazil (Fig. 1), located in the eastern portion of Chapada 
do Araripe, within an area of Carrasco on the edge of the 
Floresta Nacional do Araripe (FLONA-Araripe). Carrasco 
is decribed as a type of environment characterized by very 
dense xerophytic vegetation, composed of Caatinga and 
Cerrado species, consiting predominantly of branched 
shrubs with large, thin stems, rarely thorny and spaced 
trees (Araújo et al., 1998). It can found in pleateu areas, 
such as the Ibiapaba plateau, on the border between the 
states of Ceará and Piauí, and the Chapada do Araripe, on 
the border between the states of Ceará and Pernambuco, 
occupying an altitudinal range of 700 to 900m (Araújo 
et al., 1998).

The Carrasco, which is concentrated in the Chapada 
do Araripe, is bordered by the mountain rainforest, 
the xeromorphic subdeciduous tropical forest, and the 
Caatinga to the northeast, the Cerrado sensu stricto to 
the southeast, the Caatinga to the west, and the dry forest 
to the south (Araújo et al., 1998, De Oliveira Sousa et al., 
2021). The climate in the area is classified as humid and 
dry tropical (De Oliveira Sousa et al., 2021), and dry, 
sandy soil, composed of deep, low-fertility quartz sands 
(Araújo et al., 1999).

Collection and analysis

Two collection campains were carried out between May 
and September 2021, each lasting 15 days. The lizards 
were captured using interception and pitfall traps (100 
30-liter buckets, distributed in 25 Y-shaped groups) and 
through active searches conducted during the day and 
night. After capture, that specimens were euthanized with 
a 2% lidocaine infection and necropsied in the laboratory 
(Colli, 2004) with their body cavities and respiratory and 
gastrointestinal organs individually analyzed under a 
stereomicroscope. The species were identified according 
to Vicente et al. (1993), and Anderson (2000). The 
prevalence, mean intensity of infection and mean 
abundance of parasites were calculated following (Bush et 
al., 1997). Endoparasites and hosts were deposited in the 
Coleção Herpetológica da Universidade Federal do Cariri 
- CHERP – UFCA (CHERP-136, 241, 246,  247, 248, 
540, 627, 671, 758, 811).
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Ethical Approval and/or Informed Consent: The 
sampling of lizard specimens was authorized by the 
Chico Mendes Institute for Biodiversity Conservation 
(ICMBio), authorization n° 78313-1, and the Ethics 
Committee of the Regional University of Cariri (CEUA/
URCA, case n° 001/2020).

RESULTS

 In the present study, 10 species of lizards from five different 
families were sampled: Gekkonidae, Gymnophthalmidae, 

Iguanidae, Leiosauridae, Phyllodactylidae, Polychrotidae, 
Scincidae, Teiidae and Tropiduridae. Of the ten species 
of lizards captured, Copeoglossum arajara Rebouças-
Spieker, 1981 (6), Enyalius bibronii Boulenger, 1885 (8), 
Hemidactylus brasilianus (Amaral, 1935) (7), H. mabouia 
(Morreau de Jonnès, 1818) (4), Iguana iguana (Linnaeus, 
1758) (3), Micrablepharus maximiliani (Reinhardt & 
Lutken, 1862) (5), Polychrus acutirostris Spix, 1825 (2), 
Phyllopezus pollycaris (Spix, 1825) (5), Salvator merianae 
(Dumeril & Biberón, 1839) (2), Stenocercus squarrosus 
Nogueira & Rodrigues, 2006 (3), five were infected.

Table 1. Parasites infecting lizard species found in the Carrasco, Ceará, Brazil. N = number of infected hosts, A = total 
abundance of parasites, MI = mean intensity of infection, P% = prevalence, Cav = cavity, St = stomach, SI, Li = large 
intestine.

Host Parasite Infection site n A P [%] MI

E. bibronii P. retusa St 2 2 20 2.8
S. oscari Li 2 34 50 8.5

Onchocercidae larva Cav 1 5 12.5 5

H. mabouia P. alvarengai Li 1 4 25 -

P. acutirostris G. bahiensis Li 1 45 50 -
(Table 1 continues)

Figure 1. Collection site Minguiriba community located in the municipality of Crato, state of Ceará, Northeast region 
of Brazil. A – State of Ceará highlighted (green) in the Northeast region of Brazil. B – Municipality of Crato highlighted 
(square shape) in the southern region of the state. C – Location of the Minguiriba community where the samples were 
collected. D, E – Example of the sampling area and the type of vegetation found.
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P. pollicaris P. alvarengai Li 1 1 20 -
P. travassosi Li 1 56 20 -

S. oxkutzcabiensis Li 3 79 60 26.33

Physaloptera sp. St 1 4 -

S. merianae Diaphanocephalus sp. St 1 1 50 -
P. retusa St 1 12 50 2.8

(Table 1 continues)

The parasitic community consisted of nematodes 
Diaphanocephalus sp. Diesing 1851, Gynaecometra 
bahiensis Araujo 1978, Parapharyngodon alvarengai 
Freitas, 1957, Pharyngodon travassosi Pereira, 1935, 
Physaloptera retusa Rudolphi, 1819, Spauligodon 
oxkutzcabiensis (Chitwood, 1938), Strongyluris oscari 
Travassos, 1923, and Onhcocercidae (larva) (Table 1). The 
genera Parapharyngodon Chatterji, 1933 and Physaloptera 
Rudolphi, 1819 were the most common, found in four 
species, of the five species of lizards.

The lizard P. pollicaris (Spix, 1825) was the species with 
the highest parasitic diversity, harboring four of the 
eight nematode taxa recorded, and was a new host for P. 
travassosi Pereira, 1935. Also, E. bibronii Boulenger, 1885 
is recorded as a new host for the Onchocercidae family. 
The species H. mabouia (Morreau de Jonnès, 1818) 
showed the lowest parasitic diversity, hosting a single 
species of nematode.

DISCUSSION

There are 93 know species of lizards from 13 different 
families in the Caatinga (Uchôa et al., 2022), This 
study records parasitism information for individuals 
from five of these families. Nematodes are still the main 
representatives of the endoparasite fauna associated with 
reptiles in the northeastern region of Brazil, with most 
being recorded as parasitizinf lizards (Lacerda et al., 
2023).

Two new host records were sampled among nematodes, 
for two species of lizards that are common in the Caatinga, 
E. bibronii Boulenger, 1885 and P. pollicaris (Spix, 1825) 
The genus Enyalius Wied, 1821 comprises nine species of 
lizards that exhibit arboreal habits, but can also be found 
on the ground. They are medium-sized and diurnal, 
being generalist predators that feed mainly on arthropods 
(Rodrigues et al., 2006; Barreto-Lima & Sousa, 2011; 
Dorigo et al., 2014). In this study, nematodes of the genera 

Physaloptera Rudolphi, 1819, Strongyluris Müller, 1894 
and Onchocercidae were recorded in the gastrointestinal 
tract of E. bibronii Boulenger, 1885.

The genus Physaloptera Rudolphi, 1819 is commonly 
associated with several species of lizards and can occur 
in high abundance in these hosts (Rocha et al., 2003; 
Bursey & Goldberg, 2004). Strongyluris Müller, 1894 
on the other hand, is widely distributed throughout the 
world. (Bursey et al., 2003; Ávila et al., 2012; Oda et al., 
2020), with records of occurrence for two species in Brazil, 
both in lizards (Kohn et al., 1973; Dorigo et al., 2014). 
Both genera have previously been reported in E. bibronii 
Boulenger, 1885 and other species of lizards of the same 
genus (Vrcibradic et al., 2007, 2008; Ávila & Silva, 2010; 
Dorigo et al., 2014; Lacerda et al., 2023). Of the species 
recorded in this study, P. retusa Rudolphi, 1819 has already 
been identified in 17 different species of lizards in the 
Northeast region (Lacerda et al., 2023), and is associated 
with about 35 species of lizards in Brazil (Ávila et al., 2012; 
Araujo-Filho et al., 2014; Lima et al., 2017; Teixeira et al., 
2017; Teles et al., 2017), while S. oscari Travassos, 1923 is 
commonly associated with lizards of the families Teiidae 
and Tropiduridae  (Ávila et al., 2012).

The Onchocercidae Chabaud & Anderson, 1959 family is 
represented by 88 genera of nematodes that can be found 
in blood or lymphatic vessels, the heart, lungs, body 
cavities, joints, and subcutaneous tissues (Moraes et al., 
2022).  Genera such as Oswaldofilaria Travassos, 1933, 
Piratuba Quaresma & Freitas, 1921, and Piratuboides 
Bain & Sulahian, 1974, mainly infect carnivorous 
reptiles (Ávila & Silva, 2010). Although there are records 
of parasitism by onchocerids in lizards, such as Teiidae, 
Tropiduridae and Scincidae (Ávila & Silva, 2010; Lacerda 
et al., 2023), the species E. bibronii Boulenger, 1885 had 
not previously been reported as infected by nematodes 
of this family and represents a new host for members of 
Onchocercidae.

Phyllopezus pollicaris (Spix, 1825) it is a lizard native to South 
America, widely distributed throughout the Northeast 
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region of Brazil. Nocturnal in nature, it is considered an 
opportunistic forager, feeding on arthropods. It usually 
inhabits rocky outcrops, but can also be found near human 
dwellings (Vanzolini et al., 1980, Vitt, 1995; Recorder et 
al., 2012; Sousa et al., 2014). In this study, P. pollicaris 
(Spix, 1825) was the host species with the highest parasitic 
diversity, mainly hosting Pharyngodonidae nematodes. 
The previously known parasitic fauna associated with P. 
pollicaris (Spix, 1825) is small, represented by three species 
of nematodes, all Pharyngodonidae, and one species of 
pentastomid  (Almeida et al., 2008, Ávila & Silva, 2010; 
Ávila et al., 2012). 

Pharyngodonidae Travassos, 1919 nematodes are 
extremely diverse, widely distributed, and parasitize 
various classes of vertebrates (Pereira et al., 2018). Of the 
genera recorded here, Parapharyngodon Chatterji, 1933 
comprises 54 valid species, five of which can be found 
in amphibian and reptile hosts in the Caatinga (Ávila 
& Silva, 2010; Pereira et al., 2011; 2017, 2018; Araujo-
Filho et al., 2015; Bursey & Goldberg, 2015; Ramalho et 
al., 2016; Rizvi et al., 2017; Santos et al., 2018, Ferreira 
et al., 2021) and, P. alvarengai Freitas, 1957 is the species 
most frequently reported in reptiles in northeastern 
Brazil, especially in the Caatinga (Araujo-Filho et al., 
2015; Ferreira et al., 2021). 

Spauligodon Skrjabin, Schikhobalova, Lagodovskaja, 
1960 currently comprises 53 species reported in reptiles 
(Álvarez et al., 2021; Lacerda et al., 2023; Alvaro et al., 
2024; Neves et al., 2025). In Brazil, there are records for 
the species S. oxkutzcabiensis (Chitwood, 1938) and S. 
caxiuana Neves, Silva, Santos, Tavares, González, Maschio 
& Melo, 2025, which are reported in lizards of the 
families Gekkonidae Oppel, 1811 and Phyllodactylidae 
Gamble, Bauer, Greenbaum & Jackman, 2008 (Sousa et 
al., 2014; Lima et al., 2017; Lacerda et al., 2023; Neves 
et al., 2025). Pharyngodon Diesing, 1861 is commonly 
found in amphibians [94], but also in reptiles, mainly 
lizards of the families Scincidae and Teiidae (Ávila & 
Silva, 2010; Lacerda et al., 2023). Phyllopezus pollicaris 
(Spix, 1825) already had a record of association with 
another nematode of the genus, P. cesarpintoi Pereira, 
1935 (Araujo-Filho et al., 2020), and represents a new 
host for the species P. travassosi Pereira, 1935. 

Besides P. pollicaris (Spix, 1825) Pharyngodonidae spp. 
were found in the gastrointestinal tract of H. mabouia 
(Morreau de Jonnès, 1818). Phyllodactylidae Gamble, 
Bauer, Greenbaum & Jackman, 2008 and Gekkonidae 
Oppel, 1811 are two families of lizards from the Gekkota 
clade, phylogenetically related taxa (Sites et al., 2011). 
Both occur in Brazil (Guedes et al., 2023) and inhabit 

the Caatinga (Vitt, 1995, Rocha et al., 2011; Andrade et 
al., 2013). These species are sit-and-wait foragers, have 
nocturnal habits (with the exception of L. klugei, which 
has diurnal habits), and an insectivorous diet (Mesquita 
et al., 2006; Sousa, 2010; Albuquerque et al., 2013; 
Passos, 2013, 2015)

Hemidactylus mabouia  (Morreau de Jonnès, 1818) 
has a known association with several species of 
Pharyngodonidae (Lacerda et al., 2023). Here, the 
species was recorded only for P. alvaregai Freitas, 1957, 
being one of the two species with the lowest recorded 
parasitic diversity. However, it is worth noting that the 
helminth fauna associated with H. mabouia (Morreau 
de Jonnès, 1818) and other lizards of the genus includes 
not only nematodes, but also cestodes, pentastomids, 
acanthocephalans, and trematodes (Moravec et al., 1987; 
Rodrigues et al., 1990; Rodrigues, 1994; Bursey et al., 
1997; Anjos et al., 2005, 2007).

The lizard P. acutirostris (Spix, 1825) occurs in the 
Caatinga (Uchôa et al., 2022) and has a distribution that 
covers Argentina, Bolivia, and Brazil (Garda et al., 2012). 
It inhabits open areas and can be found near human 
dwellings (Vanzolini, 1974). It is diurnal and its diet 
consists of both arthropods and plant material (Vitt & 
Lacher, 1981). In this study, the specimens analyzed were 
parasitized only by G. bahiensis Araújo, 1976.

Polychrus acutirostris Spix, 1825 is known to be associated 
with only two species of nematodes, P. retusa Rudolphi, 
1819 and G. bahiensis Araújo, 1976 (Ávila & Silva, 2010, 
Araujo-Filho et al., 2014). The genus Gynaecometra 
Araujo, 1976 was proposed by (Araújo, 1976) to 
accommodate the only known species, G. bahiensis 
Araújo, 1976, described in a P. acutirotris Spix, 1825 
lizard in the state of Bahia. Until then, there were no 
known records of association of this parasite with other 
reptilian hosts. It has been found that this species of 
lizard has very little parasitic diversity. This may be due 
to factors such as the animal’s metabolism, or its arboreal 
habits and diet, which may have important influences on 
the species of parasites that infect these lizards (Goater 
et al., 1987, Araujo-Filho et al., 2014). Although other 
members of Oxyuridae have monoxenic life cycles 
(Anderson, 2000), the life cycle of G. bahiensis Araújo, 
1976 is not well known, and the restricted association 
between P. acutirotris Spix, 1825 and G. bahiensis  Araújo, 
1976 lso needs further investigation.

Teiidae lizards are some of the most abundant in 
northeastern Brazil (Guedes et al., 2023), and they 
also have the greatest richness and diversity of parasitic 
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associations among reptiles in this group, together 
with members of the Tropiduridae family (Lacerda et 
al., 2023). The lizard S. merianae (Dumeril & Bibron, 
1839) is a species widely distributed in South America 
(Ávila-Pires, 1995). The species has an omnivorous diet 
consisting of arthropods (Kiefer & Sazima, 2002), small 
vertebrates, birds, rodents, amphibians, lizards, turtle 
eggs (Presch, 1973; Sazima & Haddad, 1992), and some 
fruits (Castro & Galetti, 2004; Colli, 2004, Kiefer & 
Sazima, 2002).

The helminth fauna associated with S. merianae (Dumeril 
& Biberón, 1839) is quite diverse, composed mainly 
of nematodes, but also with records of parasitism by 
cestodes (Lacerda et al., 2023). Physaloptera Rudolphi, 
1819 is commonly found parasitizing this species of 
lizard, and a species of the genus has even been described 
in this host species (Pereira et al., 2012, 2014). The genus 
Diaphanocephalus Diesing, 1851 has only three species: 
D. diesingi (Freitas & Lente, 1938), D.  jacurunxi (Alho, 
1965) and D. galeatus (Rudolphi, 1819), occurring in 
Brazil and other regions of South America (Freitas & 
Lent, 1938; Araújo, 1976; Anderson, 2000; Teixeira et 
al., 2017; Quirino et al., 2018; Pereira et al., 2019). This 
is a little-known genus, with no record of nematodes 
from it in reptile groups other than lizards, and its species 
are commonly found only in teiid hosts (Lacerda et al., 
2023), reflecting a type of restricted relationship that also 
requires further investigation.

Some authors claim that the carrasco originates from the 
partial destruction of the savanna, where the environment 
takes on the appearance of dense scrubland (Fernandes, 
1990; Fernandes & Bezerra, 1990). Others report that 
the carrasco is an environment of vegetation formed by 
species from the savanna, caatinga, and forest, but also by 
species unique to it (Figueiredo, 1986), and thus could 
even be recognized as an environment separate from the 
caatinga (Andrade-Lima, 1978). However, there is no 
confirmation that the carrasco is vegetation different from 
the caatinga and the savanna, or a plagioclimate resulting 
from the degradation of the savanna, or even a type of 
fossil vegetation, representative of past environmental 
conditions (Araújo et al., 1998). Some differences in 
vegetation composition could be linked to factors such as 
soil composition, environmental variations, rainfall, and 
geographical proximity to other types of vegetation, with 
no consensus among authors on the phytogeographical 
conceptualization of the carrasco (Araújo et al., 1999).

We found strong similarities in the composition and 
distribution of endoparasite species in the Carrasco and 
adjacent Caatinga environments. The natural history 

of these two environments may have similar origins, 
maintaining the similarity between their faunas. As 
Carrasco is part of the Caatinga, the data presented here 
provide new information, expanding knowledge about 
the composition of the helminthological fauna of lizards 
that occur in this phytophysiognomy. Considering its 
uniqueness, this study presents information on the 
nematode fauna for hosts in an environment that is still 
little known and explored.

ACKNOWLEDGEMENTS

To Fundação Cearense de Apoio ao Desenvolvimento 
Científico e Tecnológico [FUNCAP]  through Programa 
Institucional de Iniciação Científica e Tecnológica 
[PIICT], Instituto de Formação de Educadores [IFE] 
da Universidade Federal do Cariri [UFCA] [BP4-
0172-00223.01.00/20, BP5-0197-00161.01.00/22, 
BP6-0241-00460.01.00/25], and to the entire team at 
Laboratório de Biologia e Ecologia de Animais Silvestres 
[LABEAS – UFCA]. To Programa de Pós-Graduação 
em Diversidade Biológica e Recursos Naturais da 
Universidade Regional do Cariri [URCA]. [BMD-
0008-00643.01.23/21]. To Conselho Nacional de 
Desenvolvimento Científico e Tecnológico [CNPq]. 

Author contributions: CRediT (Contributor Roles 
Taxonomy)

GMCL = Glória Maria Cardoso Lacerda
JAdeAF = João Antonio de Araujo-Filho
FBP = Felipe Bisaggio Pereira
SCR = Samuel Cardozo Ribeiro

Conceptualization: GMCL, JAdeAF, SCR
Data curation: GMCL, JAdeAF, SCR
Formal Analysis: GMCL, JAdeAF, FBP, SCR
Funding acquisition: SCR
Investigation: GMCL, JAdeAF, FBP, SCR
Methodology: GMCL, JAdeAF, FBP, SCR
Project administration: SCR
Resources: SCR
Software: GMCL, JAdeAF, FBP, SCR
Supervision: SCR, JAdeAF
Validation: GMCL, JAdeAF, FBP, SCR
Visualization: GMCL, JAdeAF, FBP, SCR
Writing – original draft: GMCL, JAdeAF, FBP, SCR
Writing – review & editing: GMCL, JAdeAF, FBP, SCR



118

Neotropical Helminthology, Vol. 20, Nº1, jan - jun 2026 Cardoso Lacerda et al.

BIBLIOGRAPHIC REFERENCES

Aho, J.M. (1990). Helminth communities of amphibians and reptiles: comparative approaches to understanding 
patterns and processes. Pages 157–195. In: G. W. Esch, A. O. Bush, & J. M. Aho (eds). Parasite Communities: Patterns 
and Processes. Chapman and Hall.

Albuquerque, N.R.D., Costa-Urquiza, A.D.S., Sores, M.P., Alves, L.S., & Urquiza, M.V.S. (2013). Diet of two sit-and-
wait lizards, Phyllopezus pollicaris [Spix, 1825] [Phyllodactylidae] and Hemidactylus mabouia [Moreau de Jonnès, 1818] 
[Gekkonidae] in a perianthropic area of Mato Grosso do Sul, western Brazil. Biota Neotropica, 13, 376-381. 

Alho, C. J. (1965). Sobre uma espécie nova do gênero Diaphanocephalus Diesing, 1851, parasita de lagarto da Amazônia 
[Dracaena guianensis Daudin][Nematoda, Strongyloidea]. Boletim do Museu Paraense Emilio Goeldi, 59, 1-5. 

Almeida, W.O., Santana, G.G., Vieira, W.L.S., Wanderley, I., Freire, E.M.X., & Vasconcellos, A., (2008). Pentastomida, 
Raillietiella mottae, infecting lizards in an area of Caatinga, Northeast, Brazil. Brazilian Journal of Biology, 68, 427-431. 

Alvaro, A., Arnoldi, I., Sanchez-Ruiz, L., Cattaneo, G. M., Mendoza-Roldan, J. A., & Epis, S., Gabrieli, P. (2024). 
Spauligodon orobicus sp. nov. [Oxyurida: Pharyngodonidae] a parasite infecting the common wall lizard, Podarcis muralis 
[Laurenti, 1768] in northern Italy. The European Zoological Journal, 91, 890-896.

Álvarez, P.P., González-Letelier, A., Veloso-Frías, J., Carrasco, H., Kinsella, M., Grandón-Ojeda, A., & González-
Acuña, D. (2021). First record of Spauligodon sp.[Oxyuroidea: Pharyngodonidae] in Pristidactylus torquatus [Squamata: 
Leiosauridae] in Chile. Herpetology Notes, 14, 297-300. 

Anderson, R. C. (2000). Nematode parasites of vertebrates: their development and transmission. 2nd ed. CABI Publishing. 650 p. 

Andrade-Lima, D. de. (1978). Vegetação. In Bacia do Parnaíba: aspectos fisiográficos [R.C. Lins, ed.]. Instituto Joaquim 
Nabuco de Pesquisas Sociais, p.131-135. [Série estudos e pesquisas, 9]. 

Andrade, M.J.M.D., Sales, R.F.D., & Freire, E.M.X. (2013). Ecology and diversity of a lizard community in the semiarid 
region of Brazil. Biota Neotropica, 13, 199-209. 

Anjos, L.A., Rocha, C.F., Vrcibradic, D., & Vicente, J.J. (2005). Helminths of the exotic lizard Hemidactylus mabouia 
from a rock outcrop area in southeastern Brazil. Journal of Helminthology, 79, 307-313.

Anjos, L.A., Almeida, W.O., Vasconcellos, A., Freire, E.M.X., & Rocha, C.F.D., (2007). The alien and native pentastomids 
fauna of an exotic lizard population from Brazilian Northeast. Parasitology Research, 101, 627-628. 

Araújo, P. (1976). Um novo Oxyurideo Gynaecometra bahiensis n. gen. n. sp. [Nematoda: Oxyuroidea: Oxyuridae] 
encontrado em lacertílio. Memórias do Instituto Butantan, 40, 251-257.

Araujo, F.S.D., Sampaio, E.V., Figueiredo, M.A., Rodal, M.J.N., & Fernandes, A.G. (1998). Composição florística da 
vegetação de carrasco, Novo Oriente, CE. Brazilian Journal of Botanic, 21, 105-116. 

Araújo, F.S.de., Martins, F.R., & Shepherd, G.J. (1999). Variações estruturais e florísticas do carrasco no planalto da 
Ibiapaba, estado do Ceará. Revista Brasileira de Biologia, 59, 663-678. 

Araujo Filho, J.A., Ribeiro, S.C., Brito, S.V., Teles, D.A., Sousa, J.G.G., Ávila, R. W., & Almeida, W.O. (2014). Parasitic 
nematodes of Polychrus acutirostris [Polychrotidae] in the Caatinga biome, Northeastern Brazil. Brazilian Journal of 
Biology, 74, 939-942.

Araujo-Filho, J.A.D., Brito, S.V., Almeida, W.D.O., Morais, D.H., & Ávila, R.W. (2015). A new species of 
Parapharyngodon [Nematoda: Pharyngodonidae] infecting Dermatonotus muelleri [Anura: Microhylidae] from Caatinga, 
Northeastern Brazil. Zootaxa, 4012, 386–390.

Araujo Filho, J.A., Brito, S.V., Lima, V.F., Pereira, A.M.A., Mesquita, D.O., Albuquerque, R.L., & Almeida, W. O. 
(2017). Influence of temporal variation and host condition on helminth abundance in the lizard Tropidurus hispidus from 
north-eastern Brazil. Journal of Helminthology, 91, 312-319.

Araújo Filho, J.A., Teixeira, A.A.M., Teles, D.A., Rocha, S.M., Almeida, W.O., Mesquita, D.O., & Lacerda, A.C.F. 
(2020). Using lizards to evaluate the influence of average abundance on the variance of endoparasites in semiarid areas: 
dispersion and assemblage structure. Journal of helminthology, 94, e121. 

Ávila-Pires, T.C.S. (1995). Lizards of the Brazilian Amazonia [Reptilia: Squamata] [Zoologische Verhandelingen]. Nationaal 
Natuurhistorisch Museum. 299 p.



119

Helmintos diversity In Caatinga LizardsNeotropical Helminthology, Vol. 20, Nº1, jan - jun 2026

Ávila, R.W., & Silva, R.J. (2010). Checklist of helminths from lizards and amphisbaenians [Reptilia, Squamata] of 
South America. Journal of Venomous Animals and Toxins including Tropical Diseases, 16, 543-572.  

Ávila, R.W., Anjos, L.A., Ribeiro, S.C., Morais, D.H., da Silva, R.J., & Almeida, W. O. (2012). Nematodes of lizards 
[Reptilia: Squamata] from Caatinga biome, northeastern Brazil. Comparative Parasitology, 79, 56-63. 

Barreto-Lima, A.F., & Sousa, B.M. (2011). Feeding ecology and sexual dimorphism of Enyalius perditus in an Atlantic 
forest, Brazil. Herpetological Bulletin, 118, 1-9. 

Bezerra, C.H., Ávila, R.W., Passos, D.C., Zanchi-Silva, D., & Galdino, C.A.B. (2016). Levels of helminth infection in 
the flat lizard Tropidurus semitaeniatus from north-eastern Brazil. Journal of Helminthology, 90, 779-783.

Brito, S.V., Ferreira, F.S., Ribeiro, S.C., Anjos, L.A., Almeida, W.O., Mesquita, D. O., & Vasconcellos, A. (2014). Spatial-
temporal variation of parasites in Cnemidophorus ocellifer [Teiidae] and Tropidurus hispidus and Tropidurus semitaeniatus 
[Tropiduridae] from Caatinga areas in northeastern Brazil. Parasitology Research, 113, 1163-1169.

Bursey, C.R., McAllister, C.T., & Freed, P.S. (1997). Oochoristica jonnesi sp.n. [Cyclophyllidea: Linstowiidae] from the 
house gecko, Hemidactylus mabouia [Sauria: Gekkonidae], from Cameroon. Journal of the Helminthological Society of 
Washington, 64, 55-58. 

Bursey, C.R., Goldberg, S.R. & Telford, Jr. S.R. (2003). Strongyluris panamaensis n. sp. [Nematoda: Heterakidae] and 
other helminths from the lizard, Anolis biporcatus [Sauria: Polychrotidae], from Panama. Journal of Parasitology, 89, 118-
123.

Bursey, C.R., & Goldberg, S.R. (2004). Helminths of Tropidurus guarani [Sauria: Tropiduridae] from Paraguay. 
Comparative Parasitology, 71, 203-207. 

Bursey, C.R., & Goldberg, S.R. (2015). Description of a new species of Parapharyngodon [Nematoda: Pharyngodonidae] 
from Mexico with a list of current species and key to species from the Panamanian region. Journal of Parasitology, 101, 
347 381.

Bush, A.O., Lafferty, K.D., Lotz, J.M., & Shostak, A.W. (1997). Parasitology meets ecology on its own terms: Margolis 
et al. Revisited. The Journal of Parasitology, 83, 575-583.

Cabral, A.do N., Teles, D.A., Brito, S.V., Almeida, W. de O., Anjos, L. A. dos., Guarneri, M.C., & Ribeiro, S. C. (2018). 
Helminth parasites of Mabuya arajara Rebouças-Spieker, 1981 [Lacertilia: Mabuyidae] from Chapada do Araripe, 
northeastern Brazil. Parasitology Research, 117, 1185-1193.

Castro, E. R., & Galetti, M. (2004). Frugivoria e dispersão de sementes pelo lagarto teiú Tupinambis merianae [Reptilia: 
Teiidae]. Papéis Avulsos de Zoologia, 44, 91-97.

Colli, G.R. (2004). Guia dos lagartos do Distrito Federal. Brasília: Universidade de Brasília.

De Oliveira Sousa, J.F., de Oliveira, A.A., Campos, N.B., Almeida-Bezerra, J.W., da Silva, V.B., do Nascimento, M.P., 
Fernandes, M.P., Santos, P.A.S., Vasconcelos, A.F., Sousa, J.M.P.B.L., Silva, M.A.P., & Mendonça, A.C.A. (2021). 
Composição florística de duas áreas de Caatinga da Chapada do Araripe. Research, Society and Development, 10, 
e506101321398.

Dorigo, T.A., Maia-Carneiro, T., Almeida-Gomes, M., Siqueira, C.C., Vrcibradic, D., Van Sluys, M., & Rocha, C.F. D. 
(2014). Diet and helminths of Enyalius brasiliensis [Lacertilia, Iguania, Leiosauridae] in an Atlantic Rainforest remnant 
in southeastern Brazil. Brazilian Journal of Biology, 74, 199-204. 

Dos Santos, J. N., de Vasconcelos Melo, F.T., Nazaré, L.C., Furtado, A.P., & Giese, E.G. (2013). Strongyluris amazonicus 
n. sp. [Nematoda: Heterakidae]: A parasite of Tropidurus oreadicus from the Brazilian Amazon. Acta tropica, 128, 96-102.

Ferreira, A.C.S., Vieira, F.M., Da Silva, D.C. N., Ribeiro, L.B., Ferreira, J.A., & Muniz-Pereira, L.C. (2021). 
Parapharyngodon hispidus n. sp. [Nematoda: Pharyngodonidae] in Tropidurus hispidus [Spix] [Squamata: Tropiduridae] 
from Caatinga Biome of the Vale do São Francisco, state of Pernambuco, Brazil with a key for the Neotropical species of 
the genus Parapharyngodon Chatterji. Zootaxa, 4980, 185-200. 

Fernandes, A. (1990). Temas fitogeográficos. Stylos Comunicaçőes. 

Fernandes, A., & Bezerra, P. (1990). Estudo fitogeográfico do Brasil. Stylos Comunicaçőes.

Figueiredo, M.A. (1986). Vegetaçăo. In SUDEC. Atlas do Ceará, pp. 24-25.



120

Neotropical Helminthology, Vol. 20, Nº1, jan - jun 2026 Cardoso Lacerda et al.

Freitas, J.F., & Lent, H. (1938). Pesquisas helminthologicas realisadas no Estado do Pará: V. Genero Diaphanocephalus 
Diesing, 1851 [Nematoda: Strongyloidea]. Memórias do Instituto Oswaldo Cruz, 33, 423-432.

Garda, A.A., Costa, G.C., França, F.G.R., Giugliano, L.G., Leite, G.S., Mesquita, D.O., Nogueira, C., Tavares 
Bastos, L., Vasconcellos, M.M., Vieira, G.H.C., Vitt, L. J., Werneck, F.P., Wiederhecker, H.C., & Colli, G.R. (2012). 
Reproduction, body size, and diet of Polychrus acutirostris [Squamata: Polychrotidae] in two contrasting environments in 
Brazil. Journal of Herpetology, 46, 2-8.

Goater, T.M., Esch, G.W., & Bush, A.O. (1987). Helminth parasites of sympatric salamanders: ecological concepts at 
infracommunity, component and compound community levels. American Midland Naturalist, 118, 289-300.

Guedes, T.B., Entiauspe-Neto, O.M., & Costa, H.C. (2023). Lista de répteis do Brasil: atualização de 2022. Herpetologia 
Brasileira, 12, 56-161.

Hamann, M.I., Kehr, A.I., & González, C.E. (2006a). Species affinity and infracommunity ordination of helminths of 
Leptodactylus chaquensis [Anura: Leptodactylidae] in two contrasting environments from northeastern Argentina. Journal 
of Parasitology, 92, 1171-1179.

Hamann, M.I., González, C.E., & Kehr, A.I. (2006b). Helminth community structure of the oven frog Leptodactylus 
latinasus [Anura, Leptodactylidae] from Corrientes, Argentina. Acta Parasitologica, 51, 294-299.

Kiefer, M.C., & Sazima, I. (2002). Diet of juvenile tegu lizard Tupinambis merianae [Teiidae] in southeastern Brazil. 
Amphibia-Reptilia, 23, 105-108. 

Kohn, A., Pinto, R.M., & Fernandes, B.M.M. (1973). Contribuição ao conhecimento de Strongyluris oscari Travassos, 
1923 [Nematoda, Subuluroidea]. Memórias do Instituto Oswaldo Cruz, 71, 219–225. 

Lacerda, G.M.C., Santana, J.D.A., de Araujo Filho, J.A., & Ribeiro, S.C. (2023). Checklist of parasites associated with 
ʻreptiles’ in Northeast Brazil. Journal of Helminthology, 97, e3. 

Lima, V.F., Brito, S.V., Araujo Filho, J.A., Teles, D.A., Ribeiro, S.C., Teixeira, A.A., Pereira, A.M.A., & Almeida, W.O. 
(2017). Helminth parasites of Phyllodactylidae and Gekkonidae lizards in a Caatinga ecological station, northeastern 
Brazil. Biota Neotropica, 17, e20160263.  

Loiola, M.I., Araújo, F.S., Lima-Verde, L.W., Souza, S.S., Matias, L.Q., Menezes, M.O., Silva, M.A.P., Souza, M.M.A., 
Mendonça, A.C.A.M., Macedo, M.S., Oliveira, S.F., Sousa, R.S.,  Balcázard, A.L., Crepaldi, C.G., Campos, L.Z.O., 
Nascimento, L.G.S., Cavalcanti, M.C.B.T., Oliveira, R.D., Silva, T.C., & Albuquerque, U.P. (2015). Flora da Chapada 
do Araripe. Sociobiodiversidade na Chapada do Araripe 1, 103-148.  

Mesquita, D.O., Colli, G.R., França, F. G., & Vitt, L.J. (2006). Ecology of a Cerrado lizard assemblage in the Jalapão 
region of Brazil. Copeia, 2006, 460-471. 

Moraes, M.F.D., de Souza Pollo, A., & Lux Hoppe, E.G. (2022). Filarids [Spirurida: Onchocercidae] in wild carnivores 
and domestic dogs from the Brazilian Atlantic forest. PLoS Neglected Tropical Diseases, 16, e0010213.

Moravec, F., Barus, V., & Rysavy, B. (1987). On parasitic nematodes of the families Heterakidae and Pharyngodonidae 
from reptiles in Egypt. Folia Parasitologica, 34, 269-280.

Neves, J.K.S., Silva, G.F. da., Santos, A.N., Tavares, T.C.S., González, C.E., Machio, G. F., & Melo, F.T. de V. 
(2025). “First of its kind” in Brazilian Amazon: Spauligodon caxiuana n. sp. [Nematoda: Pharyngodonidae] Parasite of 
Thecadactylus rapicauda [Squamata: Phyllodactylidae], with an Updated key to the Neotropic and Panamanian species of 
the genus. Acta Parasitologica, 70, 226.

Nimer, E. (1966). Circulaçăo atmosférica do Brasil. Revista Brasileira de Geografia, 28, 232-250.

Nimer, E. (1972). Climatologia da Regiăo Nordeste do Brasil: Introdução à climatologia dinâmica-subsídios à geografia 
regional do Brasil. Revista Brasileira de Geografia, 34, 3-51. 

Oda, F.H., da Graça, R.J., Lima, F.S., Alvarenga, F.S., Takemoto, R.M., & Pavanelli, G.C. (2020). Cysts and larvae of 
Strongyluris: A parasite of amphibians and reptiles found in an urban population of Lissachatina fulica [Férussac, 1821] 
in southern Brazil. Veterinary Parasitology: Regional Studies and Reports, 20, 100386. 

Oitaven, L.P.C., de Oliveira, J.B., & de Moura, G.J.B. (2023). Helminth parasitic ecology in Gymnodactylus geckoides 
Spix, 1825 [Squamata: Phyllodactylidae] from Caatinga domain, north-eastern Brazil. Journal of Natural History, 57, 
1434-1443.



121

Helmintos diversity In Caatinga LizardsNeotropical Helminthology, Vol. 20, Nº1, jan - jun 2026

Passos, D.C., Barbosa Galdino, C.A., Bezerra, C.H., & Zanchi Silva, D. (2015). On the natural history of the poorly 
known Neotropical lizard Hemidactylus agrius [Squamata: Gekkonidae]. North-Western Journal of Zoology, 11, 133-137. 

Passos, D. C., Zanchi, D., & Duarte-Rocha, C. F. (2013). Basking in shadows and climbing in the darkness: microhabitat 
use, daily activity and thermal ecology of the gecko Phyllopezus periosus Rodrigues, 1986. Herpetozoa, 25, 171-174.

Pereira, F.B., Sousa, B.M., & Souza Lima, S. (2011). A new species of Pharyngodonidae [Nematoda] of Tropidurus 
torquatus [Squamata, Tropiduridae] from Brazil. Journal of Parasitology, 97, 311–317. 

Pereira, F.B., Alves, P.V., Rocha, B.M., de Souza Lima, S., & Luque, J.L. (2012). A new Physaloptera [Nematoda: 
Physalopteridae] parasite of Tupinambis merianae [Squamata: Teiidae] from southeastern Brazil. The Journal of 
Parasitology, 98, 1227-1235. 

Pereira, F.B., Alves, P.V., Rocha, B.M., de Souza Lima, S. & Luque, J.L. (2014). Physaloptera bainae n. sp.[Nematoda: 
Physalopteridae] parasitic in Salvator merianae [Squamata: Teiidae], with a key to Physaloptera species parasitizing 
reptiles from Brazil. The Journal of Parasitology, 100, 221-227. 

Pereira, F.B., Campião, K.M., Luque, J.L., & Tavares, L.E.R. (2017). Parapharyngodon hugoi n. sp., a new nematode 
[Oxyuroi dea: Pharyngodonidae] of the tree frog Trachycephalus typhonius [Linnaeus] from the Brazilian Pantanal, 
including a key to the congeners from amphibians of the American continent. Systematic Parasitology, 94, 599–607.

Pereira, F.B., Luque, J.L., & Tavares, L.E.R. (2018). Integrative approach on Pharyngodonidae [Nematoda: 
Oxyuroidea] parasitic in reptiles: Relationship among its genera, importance of their diagnostic features, and new data 
on Parapharyngodon bainae. PLoS One, 13, e0200494.

Pereira, F.B, Ferreira, V.L., Tomas, W.M., Elisei, C., Paiva, F., & Tavares, L.E.R. (2019). Diaphanocephalus galeatus 
[Nematoda: Diaphanocephalidae], a poorly known parasite of lizards: redescription, first genetic characterization and a 
revision of its congeners from Brazil. Journal of Helminthology, 93, 629-635.

Pianka, E.R., & Vitt, L.J. (2003). Lizards: Windows to the Evolution of Diversity. University of California Press. 333 pp.

Pietrock, M., & Marcogliese, D.J. (2003). Free-living endohelminth stages: at the mercy of environmental conditions. 
Trends in parasitology, 19, 293-299.

Presch, W. (1973). A review of the tegu lizards genus Tupinambis [Sauria: Teiidae] from South America. Copeia, 4, 740-746. 

Quirino, T.F., Ferreira, A.J.M.G., Silva, M.C., Silva, R.J., Morais, D.H., & Ávila, R.W. (2018). New records of helminths 
in reptiles from five states of Brazil. Brazilian Journal of Biology, 78, 750-754. 

Ramallo, G., Bursey, C.R., Castillo, G., & Acosta, J.C. (2016). New species of Parapharyngodon [Nematoda: 
Pharyngodonidae] in Phymaturus spp. [Iguania: Liolaemidae] from Argentina. Acta Parasitologica, 61, 461–465.

Recorder, R.S., Teixeira, M., Camacho, A.G., & Rodrigues, M.T. (2012). Natural history of the tropical gecko Phyllopezus 
pollicaris [Squamata, Phyllodactylidae] from a sandstone outcrop in Central Brazil. Herpetology Notes, 5, 49-58. 

Rizvi, A.N., Maity, P., & Bursey, C.R. (2017). Three new species of Pharyngodonidae [Nematoda: Oxyuridea] in 
Laudakia tuber culata [Squamata: Agamidae] from Dehradun, Uttarakhand, India. Acta Parasitologica, 62, 273–289.

Rocha, C.F.D., Vrcibradic, D., Vicente, J.J., & Cunha-Barros, M. (2003). Helmintos infectando Mabuya dorsivittata 
[Lacertilia, Scincidae] em uma área de altitude no Parque Nacional do Itatiaia, Rio de Janeiro, Brasil. Brazilian Journal 
of Biology, 63, 129-132. 

Rocha, C.F.D., Anjos, L.A., & Bergallo, H.G. (2011). Conquering Brazil: the invasion by the exotic gekkonid lizard 
Hemidactylus mabouia [Squamata] in Brazilian natural environments. Zoologia [Curitiba], 28, 747-754.

Rodrigues, H.O., Rodrigues, S.S., & Faria, Z. (1990). Contribution to the knowledge of the helminthological fauna of 
vertebrates of Marica, Rio de Janeiro State, Brazil. Memorias do Instituto Oswaldo Cruz, 85, 115-116.

Rodrigues, H.O. (1994). Plagiorchis vicentei n. sp. [Trematoda, Plagiorchiidae] A new trematode from Hemidactylus 
mabouia [Moreau de Jonnes] [Lacertilia, Gekkonidae]. Zoologia, 11, 669-672.

Rodrigues, M.T., de Freitas, M.A., Silva, T.F. S., & Bertolotto, C.E.V. (2006). A new species of lizard genus Enyalius 
[Squamata, Leiosauridae] from the highlands of Chapada Diamantina, state of Bahia, Brazil, with a key to species. 
Phyllomedusa: Journal of Herpetology, 5, 11-24.



122

Neotropical Helminthology, Vol. 20, Nº1, jan - jun 2026 Cardoso Lacerda et al.

Santos, T.A.P., Argolo, E.G.G., Santos, A.N., Rodrigues, A.R.O., Gonzaléz, C.E., Santos, J. N., & Melo, F.T.V. (2018). 
A new species of Parapharyngodon Chatterji, 1933 [Oxyuroidea: Pharyngodonidae], parasitic in Osteocephalus taurinus 
[Anura: Hylidae] from Brazil. Journal of Helminthology, 93, 220–225.

Sazima, I., & Haddad, C.F.B. (1992). Répteis da Serra do Japi. In: L.P.C. Morellato, ed. História Natural da Serra do Japi: 
ecologia e preservação de uma área florestal no sudeste do Brasil. Universidade Estadual de Campinas/Fundação de Amparo 
à Pesquisa do Estado de São Paulo, pp. 212-235. 

Silva Neta, A., & Ávila, R. (2018). Helminths of the lizard Colobosauroides cearensis [Squamata, Gymnophthalmidae] in 
an area of Caatinga, Northeastern Brazil. Acta Herpetologica, 13, 95–100.

Sites Jr., J.W., Reeder, T.W., & Wiens, J.J. (2011). Phylogenetic insights on evolutionary novelties in lizards and snakes: 
sex, birth, bodies, niches, and venom. Annual Review of Ecology, Evolution and Systematic, 42, 227-244.

Sousa, P.A.G. (2010). Estrutura da Comunidade de Lagartos de um remanescente de mata atlântica do Estado do Rio Grande 
do Norte, Brasil. (Dissertação de Mestrado. Universidade Federal do Rio Grande do Norte), Grande do Norte. 

Sousa, J.G.G., Brito, S.V., Ávila, R.W., Teles, D.A., Araujo-Filho, J.A., Teixeira, A.A.M., Anjos, L.A., & Almeida, W.O. 
(2014). Helminths and Pentastomida of two synanthropic gecko lizards, Hemidactylus mabouia and Phyllopezus pollicaris, 
in an urban area in Northeastern Brazil. Brazilian Journal of Biology, 74, 943-948.  

Teixeira, A.A.M., Brito, S.V., Teles, D.A., Ribeiro, S.C., Araujo Filho, J.A., Lima, V.F., Pereira, A.M.A., & Almeida, 
W.O. (2017). Helminths of the lizard Salvator merianae [Squamata, Teiidae] in the Caatinga, Northeastern Brazil. 
Brazilian Journal of Biology, 77, 312-317.

Teles, D.A., Brito, S.V., Teixeira, A.A.M., Ribeiro, S.C., Araujo Filho, J.A., Lima, V.F., Pereira, A.M.A., & Almeida, 
W.O. (2017). Nematodes associated with Iguana iguana [Linnaeus, 1758] [Squamata, Iguanidae] in Semi-arid areas of 
Northeastern Brazil. Brazilian Journal of Biology, 77, 514-518.

Thieltges, D.W., Jensen, K.T., & Poulin, R. (2008). The role of biotic factors in the transmission of free-living 
endohelminth stages. Parasitology, 135, 407-426.

Uchôa, L.R, Delfim, F.R, Mesquita, D.O, Colli, G.R, Garda, A.A., & Guedes, T.B. (2022). Lizards [Reptilia: Squamata] 
from the Caatinga, northeastern Brazil: Detailed and updated overview. Vertebrate Zoology, 72, 599-659.

Vanzolini, P.E. (1974). Ecological and geographical distribution of lizards in Pernambuco, northeastern Brazil. Papéis 
Avulsos de Zoologia, 25, 61-90. 

Vanzolini, P.E., Ramos-Costa, A.M.M., & Vitt, L.J. (1980). Répteis das caatingas. Academia Brasileira de Ciências. 161 p. 

Vrcibradic, D., Vicente, J., & Bursey, C. (2007). Helminths infecting the lizard Enyalius bilineatus [Iguanidae, Leiosaurinae] 
from an Atlantic Rainforest area in Espírito Santo state, southeastern Brazil. Amphibia-Reptilia, 28, 166-169. 

Vrcibradic, D., Anjos, L.A., Vicente, J.J., & Bursey, C.R. (2008). Helminth parasites of two sympatric lizards, Enyalius 
iheringii and E. perditus [Leiosauridae], from an Atlantic Rainforest area of southeastern Brazil. Acta Parasitologica, 53, 
222-225.    

Vicente, J.J., Rodrigues, H. de O., Gomes, D. C., & Pinto, R.M. (1993). Nematoides do Brasil. Parte III: nematóides 
de répteis. Brazilian nematodes. Part III: nematodes of Reptiles. Revista Brasileira de Zoologia, 10, 19-168.

Vitt, L.J. & Lacher, Jr, T.E. (1981). Behavior, habitat, diet, and reproduction of the iguanid lizard Polychrus acutirostris 
in the Caatinga of northeastern Brazil. Herpetologica, 37, 53-63.

Vitt, L.J. (1995). The ecology of tropical lizards in the caatinga of northeast Brazil. Occasional Papers of the Oklahoma 
Museum of Natural History, 1, 1-29.

Received January 22, 2026.

Accepted February 10, 2026.

D


