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Abstract: Paleoparasitological studies have revealed parasite eggs in coprolites from humans and other 
animals, obtained in archaeological sites in the New and Old World. However, to date, the only parasite found in 
anteaters coprolites is Gigantorhynchus echinodiscus (Acanthocephala: Gigantorhynchidae). Here we present 
the results of paleoparasitological analysis of nine Tamandua tetradactyla coprolites, of layers dated from 
8,870 and 3,190 years BP, collected in three archaeological sites: Toca dos Coqueiros, Toca da Passagem and 
Toca do Enoque, rock shelters located in the southeast of the Piauí state, Brazil. Each coprolite was rehydrated 
in 0.5% trisodium phosphate solution, homogenized with a glass rod for spontaneous sedimentation. A 
minimum of 20 slides of each sample was examined using light microscopy. Acanthocephalan eggs of three 
morphotypes were found: G. echinodiscus, Macracanthorhynchus hirudinaceus and Oligacanthorhynchus 
sp.. Three morphotypes of Nematoda eggs and oocysts of cf. Entamoeba sp. were also found. The finding of 
G. echinodiscus, a species commonly reported in anteaters, reinforces the previous data and highlights the 
specificity and antiquity of this host-parasite interaction. This is the first finding of Oligacanthorhynchidae 
and Aspidoderidae parasites in T. tetradactyla. These findings evidence the need for more studies of the 
parasitic fauna of T. tetradactyla from both ancient and current times aiming to broaden the knowledge 
about the parasite diversity of this host and the evolutionary processes that led to these interactions.
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INTRODUCTION

Tamandua tetradactyla (Linnaeus, 1758), popularly 
known as collared anteater or mixila, belongs, 
together with other anteaters, to the Family 
Myrmecophagidae Gray, 1825, restricted to the 
Americas. It is found from the east of the Andes to 

the north of Argentina and Uruguay, and occurs in 
all Brazilian biomes (Oliveira & Vilella 2003). It has 
medium size, a semi-prehensile tail, and short hair. 
This species is arboreal and feeds mainly on ants 
and termites (Nowak 1999). Anteaters have a large 
foraging area, due to the need for daily consumption 
of a large number of insects, dedicating part of their 
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day to exploration activities (Montgomery 1985). 
Currently, the species is classified in the category 
of “least concern” according to the IUCN Red List 
(2014), threatened by the transformation of the 
natural landscapes to agropastoral fields (Oliveira 
& Vilella 2003).

Studies investigating the parasitic fauna of 
living anteaters are frequent, carried out with 
captive and free-living animals (Lainson & 
Shaw 1990, 1991, Diniz et al. 1995, Freitas et al. 
2006). However, Gigantorhynchus echinodiscus 
(Diesing, 1851) Hamann, 1892 (Acanthocephala: 
Gigantorhynchidae) is the only Acanthocephala 
described so far for these animals, with dates of up 
to 32,000 years (Ferreira et al. 1989).        

The identification of parasites in ancient remains 
helps to understand the evolution and ecology of 
parasitic infections. It also provides information 
about the paleoenvironment and the paleoclimate, 
by studying their biological cycles, since parasites 
are influenced by biotic and abiotic factors (Hugot 
et al. 1999, Arriaza et al. 2010, Beltrame et al. 2015). 
The interest in parasitism in nonhuman animals 
from prehistory has intensified. Nowadays, 
similar studies are conducted in several countries, 
providing data that prove the antiquity of host-
parasite relations (e.g. Reinhard 1990, Gonçalves et 
al. 2003, Sianto et al. 2017).

Animal coprolites are often studied in 
Paleoparasitology, and the first study in Brazil 
was conducted by Araújo and colaborators 
(1980), who found eggs of Parapharyngodon 
sceleratus (Nematoda: Pharyngodonidae) in lizard 
coprolites dating from 9,000 years BP. Other studies 
conducted later, in Brazilian samples, helped to 
identify new parasite species, occurrences in new 
hosts and regions, or to establish the antiquity 
of these relations. As examples, we may cite the 
finding of eggs of the species Strongyloides ferreirai 
n. sp. (Nematoda: Strongyloididae), Trichuris 
sp. (Nematoda: Trichuridae) and Syphacia sp. 
(Nematoda: Oxyuridae) in coprolites of Kerodon 
rupestris (Rodentia: Caviidae) (Araújo et al. 1980, 
1989, Souza et al. 2012); and Echinopardalis 
sp. (Acanthocephala: Oligacanthorhynchidae) 
(Noronha et al. 1994);  Spirometra sp. (Cestoda: 
Diphyllobothriidae) , Toxocara cati, (Nematoda: 
Toxocaridae), Calodium cf. hepaticum (Nematoda: 
Capillaridae), Trichuris cf. muris, Oncicola sp. 
(Acanthocephala: Oligacanthorhynchidae) and 

Echinostoma sp. (Trematoda: Echinostomatidae) 
in feline coprolites (Sianto et al. 2014). However, 
the knowledge about anteater’s parasites in the 
past is still scarce. Here we report the finding of 
eggs of three morphospecies of Acanthocephala, 
Nematoda eggs and larvae, and protozoan oocysts 
in anteaters’ coprolites from the region known as 
“The Cradle of American Man”, in the Brazilian 
semiarid. 

MATERIALS AND METHODS

Study area
Two archaeological sites are located in the Serra 
da Capivara National Park: Toca dos Coqueiros 
(768076 UTM E, 9022106 UTM N) and Toca da 
Passagem (750514 UTM E, 9049988 UTM N), and 
one in the Serra das Confusões National Park: Toca 
do Enoque (658743 UTM E, 8988649 UTM N), both 
in the state of Piauí, Northeast Brazil (Figure 1). The 
Toca dos Coqueiros site is a rock shelter, located in 
Serra Talhada, municipality of Coronel José Dias, 
state of Piauí. In this site, the skeleton of a man 
dating back 11,000 years BP was found associated 
with lice-infested hair (Lessa & Guidon 2002). One 
coprolite collected from a layer dated 8,870 ± 60 
years BP was analyzed. Toca da Passagem is also 
a rock shelter located in the northwestern part 
of Serra da Capivara, in the Serra Branca region, 
also in the municipality of Brejo do Piauí. Cave 
paintings and lithic pieces were the only vestiges 
of human occupation found until now (Fumdham 
2007). From this site, one coprolite of the family 
Myrmecophagidae was recovered from an 
archaeological layer dated of approximately 3,190 
± 70 years BP. The third site, Toca do Enoque, is a 
rock shelter located inside the Serra das Confusões 
National Park, in the Serra das Andorinhas, 
municipality of Guaribas (Guidon & Da Luz 2009). 
A set of well-preserved human graves was found 
associated to a great amount of ornaments made 
with animal matter (Guidon & Da Luz 2009, Faure 
et al. 2011). The occupancy dates for the site are 
between 8,270 ± 40 and 3,430 ± 40 years old AP 
(Guidon & Da Luz 2009). From this site, seven 
samples of anteater coprolites were recovered.

Archaeological excavations in these sites were 
carried out by the team of archaeologists of the 
American Man Museum Foundation (Fumdham), 
who recovered and sent the coprolites to the 
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Laboratory of Paleoparasitology of the Oswaldo 
Cruz Foundation, Rio de Janeiro, for analysis. All 
archaeological sites were occupied by human 
groups in the prehistory.

Paleoparasitological analysis
The identification of the zoological origin 
of the coprolites (Figure 2) was made in the 
laboratory considering morphometric and food 
content analyses (which is mostly composed of 
Hymenoptera (ants) and Isoptera (termites) for 
the family Myrmecophagidae, as proposed by 
Chame (2003)). Small fragments (between 0,5 and 
1g) of each coprolite were immersed separately 
in 0.5% aqueous solution of trisodium phosphate 
for a period of 72 hours (Callen & Cameron 1960), 
followed by homogenization, and spontaneous 
sedimentation technique. A minimum of 20 slides 
of each sample were analyzed under an optical 
microscope Nikon® E200, in increments of 100x 
and 400x. The eggs found were photographed and 
measured using Image Pro Express® software and 
their dimensions and morphology were compared 
with the data described in the literature as according 
to Amin (2003), Bowman (2009), Petrochenko 
(1971), and Yamaguti (1963). Identifications at 
specific level were made not only based on egg 
morphology and morphometry but also based on 

previous occurrence records in hosts, according to 
the current literature.

RESULTS 

All nine coprolites were identified as belonging 
to T. tetradactyla because of the morphological 
characteristics of the material: long, cylindrical 
and continuous, and compatible morphometry 
for this species, ranging from 3.00 to 6.50 cm x 
1.50 to 2.50 cm, according to those described by 
Chame (2003). In the analysis of the macroscopic 
remains, fragments of Hymenoptera (ants) and 
Isoptera (termites) were identified, which are items 
usually found in dietary studies of this anteater 
species (Chame 2003), confirming the zoological 
identification of the coprolites. All the coprolites 
analyzed had one or more parasite morphotypes. 
Considering helminths, six morphotypes were 
found, three of the phylum Acantocephala and 
three of the phylum Nematoda. A protozoan 
morphotype was also observed.

Acanthocephalans
Three morphotypes of Acanthocephala eggs 
were identified. The smallest morphotype (Table 
1), identified as Gigantorhynchus echinodiscus 
(Gigantorynchidae) (Figure 3A), was fusiform, 

Figure 1. Location of Serra da Capivara National Park, Serra das Confusões National Park, and the 
archaeological sites of Toca do Coqueiro, Toca da Passagem and Toca do Enoque, in the southeast 
of the state of Piauí, Brazil.
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Figure 2. Tamandua tetradactyla coprolites found at Serra da Capivara National Park, 
Serra das Confusões National Park, and the archaeological sites of Toca do Coqueiro, 
Toca da Passagem and Toca do Enoque, in the southeast of the state of Piauí, Brazil.

Figure 3. (A) Gigantorhynchus echinodiscus, (B) Oligacanthorhynchus sp., (C) 
Macracanthorhynchus hirudinaceus, (D) Nematoda larva, (E) Aspidoderidae, (F) 
Strongylida, (G) Nematoda gen. sp., (H) cf. Entamoeba sp. found in the Tamandua 
tetradactyla coprolites from Serra da Capivara National Park and Serra das Confusões 
National Park, southeast of Piauí state, Brazil.

brown, and with three wraps, the outermost with a 
compact granular coating. We recovered 151 eggs of 
this acanthocephalan (149 in four coprolites from 
Toca do Enoque and two in one coprolite from Toca 
do Coqueiros).

The second morphotype was found in two 
samples from Toca do Enoque, identified as 
Olygacanthorhynchus sp. (Oligacanthorhynchidae) 
(Figure 3B). The eggs found were rounded, elliptical, 

with three membranes being the outermost thick 
and granular, with acanthor visible, coloration 
ranging from yellow to brown. Measurements are 
described in table 1.

The third morphotype of Acanthocephala, was 
compatible with the species Macracanthorhynchus 
hirudinaceus (Oligacanthorhynchidae) (Figure 
3C), and was found in the only coprolite from Toca 
dos Passagem and in three samples from Toca do 
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Enoque. A total of 115 almond-shaped eggs were 
recovered, with three well-defined membranes, 
striations in the outer shell and thickening at the 
extremities. Egg size was the largest among the 
acanthocephalans recovered (Table 1). 

Nematodes
Eggs of three morphotypes of Nematoda were 
identified (Table 1). Eight eggs of Aspidoderidae 
(Figure 3E), were elliptic, with thick bark and 
granular surface and were found in four samples 
from Toca do Enoque site. Three eggs of the order 
Strongylida (Figure 3F) were found in one sample 
(14%) from Toca do Enoque. The eggs were elliptical, 
light in color with smooth and thin shell, and 
embryonated. One elliptical Nematode egg (Figure 
3G), brown in color, with operculum at one end, 
measuring 60.57 µm x 32.21 µm was found in one 
sample (14%) from Toca do Enoque, but could not 
be identified. In addition, 25 nematode larvae were 
recorded in three samples (Figure 3D) of the Toca 
do Enoque site, but few internal structures were 
preserved, which made the diagnosis impossible. A 
sheath could be observed, but it was not possible 
to observe the oral cavity, esophagus or cuticle, 
structures essential to identification (Taylor 2010).

Protozoan
Four (N = 4) protozoan cysts were found in two 
(29%) of the seven samples from Toca do Enoque. 
The morphology (spherical mature cysts, slightly 
ovoid, without the presence of vacuoles of glycogen 
and chromatoid bodies, and at least four nuclei) 
and measurements observed are compatible with 
Entamoeba sp. (Entamoebidae) (Figure 3H, Table 
1). 

Polyparasitism was observed in 56% (5/9) of 
the coprolites, with monoparasitism in 44% (4/9). 
G. echinodiscus was the most frequent helminth. 
There was a predominance of monoparasitism 
by M. hirudinaceus. For polyparasitism, the most 
frequent association was between G. echinodiscus 
and Aspidoderidae (4/9).

DISCUSSION

Acanthocephalans are endoparasites (many with 
cosmopolitan distribution) that infect a wide 
variety of vertebrates and have an indirect life 
cycle involving an arthropod as intermediate 

host (Petrochenko 1971, Kennedy 2006). In most 
acanthocephalan eggs, the acanthor is visible; 
however, it is not always possible to visualize 
the embryo’s hooks. Acanthocephalan eggs were 
found in human and non-human coprolites from 
archaeological sites in the New World (e.g. Moore 
et al. 1969, Ferreira et al. 1989, Beltrame et al. 
2015) and less often in the Old World (Bouchet 
et al. 1989, 2000, Mowlavi et al. 2015). One of 
the most revealing paleoparasitological data on 
acanthocephalans comes from archaeological sites 
where ancient people habitually consumed insects 
to supplement their nutritional deficiency caused 
by the scarcity of food, thus exposing themselves to 
this zoonotic parasite (Fry 1977, Reinhard & Bryant 
2008). However, in animal coprolites, the finding 
of acanthocephalan eggs are still occasional. 
In addition to the finding of G. echinodiscus in 
Myrmecophagidae (Ferreira et al. 1989, Sianto 
2009), four other genera were found: Echinopardalis 
(Noronha et al. 1994), Oncicola (Sianto et al. 
2014) and Prosthenorchis (Beltrame et al. 2016) in 
carnivore coprolites from Brazil and Argentina, 
and Macracanthorhynchus in ancient raptor pellets 
from Argentina (Beltrame et al. 2015), and in 
canid coprolites from Iran (Macracanthorhynchus 
hirudinaceus) (Mowlavi et al. 2015).

Seven species of Gigantorhynchus are considered 
valid by Yamaguti (1963), Petrochenko (1971), 
and Amin (2003), with three species described for 
the family Myrmecophagidae: G. echinodiscus, 
G. ungriai and G. lopezneyrai. The most frequent 
acanthocephalan species found in feces of all 
species of this family is G. echinodiscus, with eggs 
measuring between 64-70 µm x 42-45 µm. G. ungriai 
Antonio, 1958, is described in T. tetradactyla only 
from Venezuela and their eggs measure 60 x 40 µm 
(Yamaguti 1963). Gigantorhynchus lopezneyrai was 
only reported once in Venezuela by Diaz-Ungria 
(1958), but only males of the parasite were found, 
therefore, there is no egg description. Besides the 
species of the genus Gigantorhynchus, Moniliformis 
monechinus Linstow, 1902 (Moniliformidae) was 
also described for T. tetradactyla in South America 
(Yamaguti 1963, Petrochenko 1971), and the eggs of 
this acanthocephalan are the largest described for 
anteaters (104 µm x 57 µm) and morphologically 
distinct from those of G. echinodiscus. This is 
the only species of Giganthorhynchus reported 
in Brazilian anteaters to date, with records on 
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coprolites (Ferreira et al. 1989) and modern material 
(Yamaguti 1963, Travassos 1917, Petrochenko 1971, 
Amin 2013). Giganthorhynchus ungriai Antonio, 
1958 and G. lopezneyrai Diaz-Ungria, 1958 were 
registered for Venezuelan anteaters; however, they 
have egg measurements not compatible with those 
found in the present study (Yamaguti 1963, Amin 
2013). Giganthorhynchus lutzi Machado Filho, 1941 
is the other species found in Brazilian marsupials, 
but it has larger eggs (Yamaguti 1963, Petrochenko 
1971, Amin 2013).

The genus Oligacanthorhynchus has 36 species 
described (Amin 2003), and has ants, termites 
and coleopteran larvae as intermediate hosts, all 
normally consumed by anteaters and armadillos. 
The morphology and morphometry of the eggs found 
have characteristics consistent with the descriptions 
of O. carinii (Travassos 1917, Meyer 1932, Smales 
2007), so we suggest that this is the species found 
in the present study. Oligacanthorhynchus carinii 
is described infecting armadillos (Dasypodidae) as 
Dasypus novemcinctus from the midwest of Brazil, 
and from Peru (Travassos 1917, Martinez 1984); 
Tolypeutes matacus from Bolivia, Paraguay and 
Argentina (Martinez 1984, Smales 2007, Gomez-
Puerta 2011); and Chaetophractus vellerosus from 
Argentina (Martinez 1984), whose order Cingulata 
(Xenarthras) is phylogenetically close to Pilosa 
(anteaters) and has the same feeding habit, with the 
consumption of termites and ants, intermediate 
hosts of parasites of the genus Oligacanthorhynchus. 
Other species reported in Brazil as O. pardalis, 
found in Leopardus pardalis (Travassos 1917); 
O. major, reported for Pecari tajacu and Tayassu 
pecari (Richardson et al. 2006); O. microcephalus 
in Caluromys philander (Richardson et al. 2014), 
i.e., has not been investigated due to phylogeny 
and geographical distribution. This is the first 
description of the genus Oligacanthohynchus in the 
region and of the Tamandua host. 

Macracanthorhynchus hirudinaceus infects 
mainly domestic and wild swine (definitive hosts) 
but, as an opportunistic parasite, it can also infect 
other mammals such as canids, rodents, cattle 
and humans (Schmidt & Nickol 1985, Taylor et 
al. 2010). Eggs size vary between 70 and 110 µm 
and are very resistant to environmental factors as 
high temperatures, surviving in the soil for several 
years (Yamaguti 1963, Petrochenko 1971, Acha & 
Szyfres 2003). Although this species is normally 

registered for pigs, it is considered a species 
without host specificity, and is still found in dogs, 
rodents, and man, being considered a zoonosis 
(Pradatsundarasar & Pechranond 1965; Estrada 
1997; Owen 2005). There is a single report of this 
species in anteaters, recovered from the intestinal 
content of run over anteaters in SC (Vieira et al. 
2016), who found the adult female acanthocephalan 
with eggs, showing that infection is possible in 
this host, which supports our report in coprolites. 
Just like other parasites, the infection by M. 
hirudinaceus may vary according to the availability 
of the intermediate hosts during certain periods 
of the year, such as periods of high temperature. 
The intermediate hosts are larvae of coleopterans 
(Stumpf 1986) like those of the American genus 
Phyllophaga, which has dozens of species described 
in Brazil (Schmidt & Nickol 1985). Corrêa Vaz et al. 
(2012) reported that Coleoptera, Hymenoptera and 
Isoptera are also consumed by anteaters in Serra da 
Capivara National Park.

Macracanthorhynchosis is considered a 
zoonosis by the World Health Organization, 
with cases reported worldwide, linked to the 
accidental ingestion of coleopterans containing 
the Acanthor larva (e.g. Leng et al. 1983, Estrada 
1997). Paleoparasitological studies in human 
samples in the region did not reveal the presence of 
Macracanthorhynchus, the presence of this parasite 
in anteaters indicates the availability of this parasite 
in the environment in remote times, which could 
expose the human groups to infection. In human 
coprolites Macracanthorhynchus ingens, endemic 
in North America, has been found in Ancestral 
Pueblo (Anasazi) associated with the consumption 
of cockroaches and crickets (Fugassa et al. 2011). In 
a Spanish Neolithic site, Macracanthorhynchus sp. 
was found and associated with the consumption 
of pork evidenced by the finding of pig bones 
(Maicher et al. 2017). Other sporadic findings of 
unidentified Acanthocephala species were made in 
the Old World (Bouchet et al. 1989, 2000).

The eggs of Aspidoderidae are compatible with 
those found by Beltrame et al. (2015) identified 
as Paraspidodera uncinata (Rudolphi 1819) 
Travassos, 1914. Ascarididae gen. sp. eggs were 
reported in feces of T. tetradactyla and M. tridactyla 
from captivity in São Paulo and in Minas Gerais 
state (Diniz et al. 1995, Marinho & Valdes 2012). 
Paraspidodera is one of the four genera of the 
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family Aspidoderidae, which infects Neotropical 
mammals. They are monoxene parasites commonly 
found in the cecum and colon of the rodent 
belonging to the infraorder Hystricognathi (Taylor 
2010). Three species of the genus Paraspidodera are 
currently known to infect Cavia spp., Kerodon spp., 
Cuniculus spp. and Ctenomys spp.: P. uncinata; 
Paraspidodera americana Khalil & Vogelsang, 1931; 
and Paraspidodera uruguaya Khalil & Vogelsang, 
1931. However, only P. uncinata occurs in Brazil 
and has been found in Kerodon rupestris feces from 
Serra da Capivara National Park (Saldanha 2016). 
In coprolites, there are records of P. uncinata in 
rodents (Sardella & Fugassa 2009) and in raptor 
pellets from Patagonia, in which there were also 
found arthropod remains (Beltrame et al. 2015). 
This is the first report of the family Aspidoderidae 
in anteater’s coprolites.

Parasites of the order Strongylida have 
cosmopolitan distribution, most commonly found 
in tropical and subtropical climate regions infecting 
a wide variety of mammals. Eggs of Strongyloides 
spp. were found in anteater feces (without measures) 
in T. tetradactyla and Myrmecophaga tridactyla 
from São Paulo Zoo, Brazil (Diniz et al. 1995), and T. 
tetradactyla feces from Serra da Capivara National 
Park (Brandão et al. 2009). This genus was found 
in rodent coprolites from Argentina (Beltrame et 
al. 2015), and in feces of Allouatta caraya, Canis 
familiares, Sus scrofa and Pecari tajacu by Brandão 
et al. (2009) from PNSC. It is possible that the eggs 
found in this study belong to the genus Strongyloides 
but we cannot confirm the identification. This is the 
first report of helminths of the order Strongylida in 
Myrmecophagidae coprolites.

The Nematoda egg with one operculum 
found in this study was morphologically and 
morphometrically similar to those identified as 
Gnathostoma sp. by Sianto (2009) (57.7 – 58.0 μm 
x 38.0 - 40.9 μm, N = 18) in human, rocky cavy and 
non-human primate coprolites. Gnathostoma spp. 
infects several vertebrates, including carnivores 
and lacertids (Bowman 2009), but no references 
were found citing eggs with these characteristics 
infecting anteaters. Because only one egg was 
found, we cannot rule out the possibility of false 
parasitism. 

The species Entamoeba coli (Grassi 1879) has 
up to eight nuclei, whereas Entamoeba histolytica 
Schaudinn, 1903 has up to four nuclei (Bowman 

2009). However, there are currently more than 51 
species defined for the genus, and the size of the 
cysts varies greatly, even when they come from the 
same host (Hooshyar et al. 2015). Entamoeba spp. 
are currently associated with dysentery in captive 
anteaters, along with other parasites such as 
helminths and bacteria (Diniz et al. 1995, Marinho 
& Valdes 2012). Protozoan cysts are not easily found 
in archaeological material due to the fragility of the 
outer membrane (Ferreira et al. 1992), and most 
findings are obtained through the application of 
immunological techniques (Gonçalves et al. 2003, 
Frias et al. 2013, Le Bailly et al. 2014). Nevertheless, 
in archaeological material, Entamoeba cysts are 
reported since the 1970s, when it was observed in 
coprolites of an Inca child found in Chile dating to 
1,500 AD by Pizzi & Schenone (1974); by Fouant and 
collaborators (1982) in pre-Columbian Chilean and 
Peruvian mummies, and more recently by Le Bailly 
and collaborators (2014) in two Cemeteries of the 
Caribbean Colonial Period (Guadeloupe). In non-
human samples, Entamoeba sp. cyst was found in 
extinct Caprinae from Mallorca (Nunes et al. 2017). 
In the studied region, only Eimeria sp. oocysts were 
found in Cervidae coprolites from 9,000 years BP 
(Ferreira et al. 1992) and 3,800 BP (Sianto 2009). 
Humans are the reservoirs, (sometimes non-
pathogenic) of Entamoeba spp. and little is known 
about the potential transmission between wild 
animals and man, and vice versa (Acha & Szyfres 
2003). To date, there is no evidence of transmission 
from one animal to another. Infection is acquired 
by ingestion of food and water contaminated with 
fecal material. However, vectors such as dipterans 
are also potential mechanic sources of transmission 
(Acha & Szyfres 2003). 

Few studies report the parasitic biodiversity 
found in anteaters today, and rarer are the studies 
with ancient material (Ferreira et al. 1989, Sianto 
2009, Souza 2013). Thus, it is important to know the 
parasites that infect or infected this host, aiming 
at its proper management and future scenarios 
for conservation, since parasites constitute 
an important part of biodiversity, having a 
fundamental role in the control of populations and 
evolution (Petrochenko 1971, Ostfeld & Holt 2004).

The finding of G. echinodiscus reinforces 
previous data that the relationship between this 
parasite and anteaters is ancient (Ferreira et al. 1989). 
This study showed that Oligacanthorhynchidae 



Souza et al. | 149 

Oecol. Aust. 24(1): 141–153, 2020

parasites were present in tamanduas from the 
Brazilian semiarid 8,870 ± 70 years ago. This is the 
first report of eggs of the family Aspidoderidae, of 
the order Strongylida and cysts of cf. Entamoeba 
sp. in T. tetradactyla coprolites. These findings 
evidenced the need for further studies on feces 
and coprolites of the local fauna in order to find 
out which hosts harbored these parasites in the 
past and which have kept them until now. These 
kinds of paleoparasitological studies are essential 
to increase the knowledge about the evolution of 
parasitic infections in animal populations, and 
ecological relationships between these animals.
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