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Abstract This study reports the occurrence of ticks on free-ranging armadillos in the Serra das Almas Nat-
ural Reserve located in the interior of the state of Piauí, northeastern Brazil. Collected ticks were morpho-
logically identified by using standard taxonomic keys and stereomicroscope. We provide the first records 
of Amblyomma sculptum on Tolypeutes tricinctus, in addition to A. auricularium adults on Dasypus septemcinc­
tus in the Brazilian exclusive biome, the Caatinga.
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Carrapatos parasitando tatus de vida livre no bioma Caatinga, Brasil

Resumo O presente estudo teve como objetivo relatar a ocorrência de carrapatos em tatus de vida livre na 
Reserva Natural Serra das Almas, localizada no interior do estado do Piauí, Nordeste do Brasil. Os carrapa-
tos coletados foram identificados morfologicamente utilizando-se chaves taxonômicas e estereomicroscó-
pio. Fornecemos os primeiros registros do carrapato Amblyomma sculptum em Tolypeutes tricinctus, além de 
adultos de A. auricularium em Dasypus septemcinctus no bioma exclusivo brasileiro, a Caatinga.

Palavras-chave: Acari, Cingulata, Chlamyphoridae, Dasypodidae, Ixodidae

Ticks are known worldwide for parasitizing a 
wide range of hosts, including domestic and wild 
mammals. These ectoparasites are important for 
veterinary medicine and public health, since they 
are related to the transmission of several pathogens 
both to animals and to humans (Nava et al., 2017). 
Ticks of the genus Amblyomma are of great medical 
and veterinary importance in Brazil. Nevertheless, 
there are few studies on ticks in the Caatinga biome 
in Brazilian territory (Barros-Battesti et al., 2006; 
Horta et al., 2011). The tick genus Amblyomma in-
cludes the most abundant species in Brazil, with 33 
species already registered in the country (Martins 
et al., 2010, 2016, 2019; Krawczak et al., 2015). With-
in the limits of the national territory there is a wide 

diversity of armadillos distributed in the families 
Chlamyphoridae (Priodontes maximus, Euphractus 
sexcinctus, Cabassous tatouay, C. unicinctus, Tolypeu­
tes matacus, T. tricinctus) and Dasypodidae (Dasypus 
septemcinctus, D. novemcinctus, D. kappleri, and D. 
hybridus) (ICMBio, 2015). The Caatinga is the only 
exclusively Brazilian biome, with an area of approx-
imately 82 million hectares, occupying 11% of the 
national territory. It is the main ecosystem of the 
northeast region of the country, being very import-
ant from the biological point of view. It has a vast 
biodiversity with endemic flora and fauna species, 
many of which are threatened with extinction (Cor-
tez et al., 2007).
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The Brazilian three-banded armadillo (T. tricinc­
tus), locally known as “tatu-bola”, is the smallest and 
least known armadillo species in Brazil. It occurs 
exclusively in the country, predominantly in the 
Caatinga and in some areas of the Brazilian Cerra-
do (Guimarães, 1997; Feijó et al., 2015). The species 
suffers a high degree of threat from hunting and de-
struction of its habitat. It has been included in the 
Official List of Brazilian Fauna Threatened with Ex-
tinction in the category “Vulnerable”, and recently 
its risk of extinction has been raised to “Endangered” 
(ICMBio, 2014; 2015). The seven-banded armadillo 
(D. septemcinctus) is distributed from the southeast-
ern portion of the Amazon basin to the extreme 
north of Argentina, bounded to the west by Mato 
Grosso and Chaco in Paraguay, and encompass-
ing central and southern Brazil (Faria-Corrêa et al., 
2015). It is a common species, relatively tolerant to 
environmental changes, with a broad distribution 
and therefore categorized as Least Concern (LC) by 
the Official List of Brazilian Fauna Threatened by 
Extinction (ICMBio, 2015).

Due to the importance of the tick systematics 
for the provision of information for the manage-
ment of captive and free-ranging populations, es-
pecially for those threatened with extinction, the 
present study aimed to report tick species parasit-
izing free-ranging armadillos in the Caatinga bi-
ome. For this purpose, this study was carried out in 
the Serra das Almas Natural Reserve (5°15'–5°00'S, 
40°15'–41°00'W), located in Buriti dos Montes mu-
nicipality, in a highly preserved area of the Caatin-
ga biome in the state of Piauí, Brazil.

Captures of armadillos consisted of active 
search, their capture by hand, and physical-chemical 

restraint. A combination of anesthetic drugs (8 mg/
kg ketamine hydrochloride; Dopalen, Ceva, São 
Paulo, Brazil; and 1 mg/kg midazolam hydrochlo-
ride; Dormire, Cristália, São Paulo, Brazil) was used 
for sedation. This dosage allowed safe handling of 
the animals for 30–45 minutes. Emergency equip-
ment and drugs capable of improving cardio-re-
spiratory capacity were available at pre-calculated 
doses. Changes in doses of anesthetics and other 
drugs were performed as needed to meet all emer-
gency situations. During the anesthetic procedure, 
heart rhythm and rate, respiratory rate, and oxy-
gen saturation were monitored, the latter using a 
pulse oximetry device (Nellcon®, Medtronic, Unit-
ed Kingdom). Other procedures were performed 
during immobilization, such as transponder appli-
cation, sexing, and collection of morphometric data. 
Clinical evaluations and collection of blood, fecal 
samples, swabs, ectoparasites, and skin biopsies 
were also performed for different studies.

During the clinical examinations, all armadil-
los (8 T. tricinctus and 1 D. septemcinctus) were found 
to be infested by ticks, which were collected and 
shipped in 70% ethyl alcohol to the Laboratory of 
Parasitic Diseases of the Department of Veterinary 
Preventive Medicine and Animal Health of the Fac-
ulty of Veterinary Medicine and Animal Science of 
the University of São Paulo (FMVZ–USP). The ticks 
were identified using a stereomicroscope (ZEISS, 
Stemi, DV4, Germany), taxonomic keys, and cor-
responding literature (Barros-Battesti et al., 2006; 
Martins et al., 2010, 2016). All ticks were deposited 
at the tick collection “Coleção Nacional de Carra-
patos Danilo Gonçalves Saraiva” of the FMVZ–USP, 
under the accession numbers CNC 3386–3387. In 

Table 1.	 Ticks collected from free-living armadillos in the Serra das Almas Natural Reserve, Buriti dos Montes municipality, Piauí 
state, Brazil.

Armadillo species Sex Capture date Ticks species: number per stage*

Tolypeutes tricinctus ♀ 2 September 2013 Amblyomma sculptum: 1 ♀

T. tricinctus ♀ 8 April 2016 A. sculptum: 6 ♂

T. tricinctus ♀ 10 April 2016 A. sculptum: 2 ♂

T. tricinctus ♂ 4 August 2016 Amblyomma auricularium: 5 ♂, 1 N

T. tricinctus ♀ 7 August 2016 A. auricularium: 5 ♂

T. tricinctus ♂ 8 August 2016 A. auricularium: 4 ♂

T. tricinctus ♀ 8 August 2016 A. auricularium: 7 ♂

T. tricinctus ♂ 8 August 2016 A. auricularium: 3 ♂, 2 N

Dasypus septemcinctus ♂ 5 August 2016 A. auricularium: 4 ♀

	 *Tick stages shown as adult male (♂), adult female (♀) and nymph (N)
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transmitted by ticks on armadillos. This scenario 
is probably linked to the absence of studies in this 
field.

Amblyomma auricularium was the most preva-
lent and abundant tick species in the present study. 
In fact, this tick species is very common in the Caat-
inga biome, where armadillos are well known as 
their natural hosts (Saraiva et al., 2013; Nava et al., 
2017). Hence, the conservation of armadillos in the 
Serra das Almas Natural Reserve will result in the 
conservation of their natural ticks, such as A. auri­
cularium. On the other hand, infestations of arma-
dillos by A. sculptum should be considered unusual, 
since larger mammal species are considered more 
important for sustaining populations of A. sculptum 
in Brazil (Martins et al., 2016).

Finally, we found no clinical alterations of the 
tick-infested armadillos, a condition possibly re-
lated to the low tick load (< 10 ticks per armadillo), 
which is expected to be found in highly preserved 
areas such as the Serra das Almas Natural Reserve. 

Acknowledgements
Fundação de Amparo à Pesquisa do Estado 

de São Paulo (FAPESP), Fundação Grupo Boticá-
rio de proteção à natureza, Prefeitura de Buriti dos 
Montes, Secretaria do Meio Ambiente do estado 
do Piauí – SEMAR Piauí, and Projeto Genética da 
Conservação e Taxonomia de Vertebrados – UFMG 
(SISBIO – ICMBio: 13381-2).

References
Barros-Battesti, D. M., M. Arzua & G. H. Bechara. 2006. 

Carrapatos de importância médico-veterinária da 
região Neotropical: um guia ilustrado para identi-
ficação de espécies. Vox/ICTTD–3/Butantan, São 
Paulo. 223 pp.

Botelho, J. R., P. M. Linardi & C. D. Encarnação. 1989. 
Interrelações entre Acari Ixodidae e hospedeiros 
Edentata da Serra da Canastra, Minas Gerais, Bra-
sil. Memórias do Instituto Oswaldo Cruz 84: 61–64. 
https://doi.org/10.1590/S0074-02761989000100011

Campos Pereira, M. et al. 2000. Ticks (Acari: Ixodidae) 
associated with wild animals in the Pantanal region 
of Brazil. Journal of Medical Entomology 37: 979–
983. https://doi.org/10.1603/0022-2585-37.6.979

Cortez, J. S. A., P. H. M. Cortez, J. M. V. Franco & A. Uzu-
nian. 2007. Caatinga. Harbra, São Paulo. 64 pp.

Faria-Corrêa, M. A., K. F. M. Silva, T. C. S. Anacleto & 
T. P. C. Timo. 2015. Avaliação do risco de extinção 
de Dasypus septemcinctus Linnaeus, 1758 no Brasil. 
Processo de avaliação do risco de extinção da fau-
na brasileira. ICMBio. <http://www.icmbio.gov.br/
portal/biodiversidade/fauna-brasileira/lista-de-es-
pecies/7107-mamiferos-dasypus-septemcinctus-ta-
tui.html>. Accessed 26 May 2019.

eight T. tricinctus, eight males and one female of 
Amblyomma sculptum were identified, as well as 24 
males and three nymphs of Amblyomma auricula­
rium. In a D. septemcinctus, four females of A. auri­
cularium were collected. All associations between 
ticks and armadillos are shown in Table 1.
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in Brazil on armadillos by Witter et al. (2016), who 
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tum adults (published as Amblyomma cajennense), 
and Kluyber et al. (2016) adults and nymphs of 
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adults and nymphs on E. sexcinctus and D. novem­
cinctus. Botelho et al. (1989) and Campos Perei-
ra et  al. (2000) recorded adults of A. sculptum on 
D. novemcinctus, and Medri et al. (2010) adults of the 
same species on E. sexcinctus (all published as A. ca­
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ricularium on armadillos, Nava et al. (2017) reported 
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Regarding the medical and veterinary rele-
vance of the two tick species found in this study, 
A. sculptum is an important vector of Rickettsia rickett­
sii, a bacterium that causes a severe human disease 
known as Brazilian spotted fever in southeastern 
Brazil (Krawczak et al., 2014; Martins et al., 2016). 
While this disease is also known to affect domes-
tic dogs (Labruna et al., 2009) and capybaras (Hy­
drochoerus hydrochaeris) (Ramírez-Hernández  et  al., 
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2013; Lugarini et al., 2015). This Rickettsia species 
is currently considered of unknown pathogenici-
ty (Karpathy et al., 2016). To date, there has been 
no indication of harmful effects of ticks on arma-
dillos, nor has there been a record of pathogens 
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