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Abstract We report on some novel natural history observations of southern three-banded armadillo Toly-
peutes matacus and six-banded armadillo Euphractus sexcinctus from Paraguay. These are: 1) a new band 
anomaly for an adult of T. matacus; 2) inclusion of the newly described subterranean termite Heterotermes 
lauralinearum Carrijo, 2020 (Rhinotermitidae) and the ant Atta vollenweideri (Forel, 1893) (Formicidae) in 
the Paraguayan diet of T. matacus; 3) the first reports of parasitism of T. matacus by fleas (Pulex irritans and 
potential lesion of Tunga perforans) in Paraguay; 4) identification of tracks of T. matacus in the field; and 
5) the first documented record for E. sexcinctus in Ñeembucú department.
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Algunos datos de historia natural sobre los armadillos paraguayos (Xenarthra, Chlamyphoridae) Tolypeutes 
matacus y Euphractus sexcinctus

Resumen Informamos sobre algunas observaciones novedosas de historia natural del tatú bolita Tolypeu-
tes matacus y el tatú poju Euphractus sexcinctus de Paraguay. Estas son: 1) una nueva anomalía de banda 
para un adulto de T. matacus; 2) inclusión de la termita subterránea recientemente descrita Heterotermes 
lauralinearum Carrijo, 2020 (Rhinotermitidae) y la hormiga Atta vollenweideri (Forel, 1893) (Formicidae) en 
la dieta paraguaya de T. matacus; 3) los primeros reportes de parasitismo de T. matacus por pulgas (Pulex 
irritans y lesiones atribuibles a Tunga perforans) en Paraguay; 4) identificación de huellas de T. matacus en 
campo; y 5) el primer registro documentado de E. sexcinctus en el departamento de Ñeembucú.
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The southern three-banded armadillo Tolypeu-
tes matacus occurs in Chaco, Cerrado, Monte, and 
Pantanal habitats in southwestern Brazil, southern 
Bolivia, western Paraguay, and northwestern and 
central Argentina (Abba & Superina, 2010; Feijó 
et al., 2015; Ferreiro et al., 2022). The six-banded ar-
madillo Euphractus sexcinctus is widespread, occur-
ring over most of Brazil, Bolivia, Paraguay, Uruguay 
and northern Argentina, and is a habitat generalist 
(Abba & Superina, 2010). In Paraguay, both species 
are considered to be of Least Concern (Smith, 2012; 
Abba et al., 2017; Smith & Ríos, 2018). Though these 
species have been well-studied in Argentina, Brazil, 

and Bolivia, very little is known of their ecology in 
Paraguay. In this Field Note we provide some novel 
observations on their biology from Paraguay.

Band anomaly: a “two-banded” 
three-banded armadillo

Smith (2024) recently reported the first band 
anomaly in adults of T. matacus based on an individ-
ual from Paraguay with an incomplete third mov-
able band. Subsequently, a second individual was 
captured at Fortín Toledo, Boquerón department 
(22°21'17"S, 60°20'35"W) with just two movable 
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fur, feet, head, and tail. The second individual was 
encountered feeding at a column of termites, and 
similarly to have numerous soldier individuals at-
tached to its fur. It should be noted that the feeding 
armadillo was gleaning termites from the ground, 
and had not excavated the subterranean nest hole 
from which the termites were emerging. Samples 
of the termites were collected (CZPLT-E 11542) 
both from the fur of the armadillos and from the 
nest, and were later identified as Heterotermes laura-
linearum Carrijo, 2020 (Rhinotermitidae), a recently 
described species that is apparently endemic to the 
Chaco region (Fig. 2).

Bolkovic et al. (1995) noted that termites made 
up a significant portion of the diet from July to No-
vember in Santiago del Estero, Argentina, but were 
less prominent at other times of year. However, 
they were unable to identify any of the termite spe-
cies consumed by the armadillo. Similarly, Bruno 
& Cuéllar (2000) did not provide identifications for 
the termites in the diet of the species during a Boliv-
ian study and Gallo et al. (2019) assigned termites 
in an Argentinian study to “Termitidae”.

The precise identification of termites in the diet 
may be of some relevance to understanding the for-
aging behavior of T. matacus. Perhaps of note is that 
H. lauralinearum is a large (length c. 10 mm), main-
ly nocturnal, terrestrial termite that digs temporary 

bands; the first of the usual three movable bands 
was present and complete but was completely 
fused with the scapular shield on the anterior edge 
(Fig.  1A,  B). Nowak (1999) mentions that individu-
als of the genus Tolypeutes may very rarely have two 
or four bands, but no supporting reference is pro-
vided and the species for which this is claimed is 
not clarified. A review of the literature referring to 
band anomalies in this species is provided by Smith 
(2024).

Ant (Formicidae) and termite 
(Rhinotermitidae) species in the diet of 

Tolypeutes matacus
Tolypeutes matacus is commonly reported to 

be largely myrmecophagous, focusing on ants and 
termites (Redford, 1985b); however, more detailed 
studies have revealed the diet to be more exten-
sively omnivorous and to show seasonal variation 
(Bolkovic et al., 1995). Published data on the diet 
of the three-banded armadillo is available from 
Argentina (Bolkovic et al., 1995; Gallo et al., 2019) 
and Bolivia (Bruno & Cuéllar, 2000), but not from 
Paraguay.

Two adult males of T. matacus were captured at 
Fortín Toledo, Boquerón department, on 4 August 
2024. The first animal was found to have sever-
al large termite soldiers attached to its underbelly 

Figure 1.	 A. Lateral view of adult Tolypeutes matacus showing band anomaly with first movable band fused to the scapular shield. 
Fortín Toledo, Boquerón department, Paraguay. B. Dorsal view of the same individual (Photos: Paul Smith).
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minimizing the amount of ant attacks on the feed-
ing armadillo, through feeding at outposts of the 
colony where the passing volume of ants is more 
limited. The same approach may also be true when 
feeding on termites. Behaviors aimed at avoiding 
injury by ants and termites while feeding on them 
are understood to exist in the Myrmecophagidae 
(Redford, 1985a).

Bolkovic et al. (1995) noted the following sub-
families and genera of ants in the diet in Santiago 
del Estero, Argentina: Ponerinae; Pseudomyrmicinae 
(Pseudomyrmex); Dorylinae (Crematogaster, Neivamyr-
mex, and Novamyrmex); Myrmycinae (Acromyrmex, 
Pheidole, Elasmopheidole, Solenopsis, and Wasman-
nia); Dolechoderinae (Dorymyrmex); Formicinae 
(Camponotus and Brachymyrmex). Gallo et al. (2019) 
considered ants to be a tertiary item in the diet of 
the species in Argentina but did not provide any 

outlet holes in the ground away from the main nest, 
and forms foraging columns, with the outlet holes 
being sealed once activity is ceased.

An adult T. matacus was found at Chaco Lodge, 
Presidente Hayes department (22°33'06"S, 59°18'05"W), 
on 28 August 2024. It had excavated a hole (Fig. 3D) 
into a road (the hole being almost as deep as the 
animal itself) and was feeding on ants (CZPLT-E 
11541) that were later identified as the Cha-
co leaf-cutter ant Atta vollenweideri (Forel, 1893) 
(Fig. 3A–C), a widespread species in this ecoregion 
(Fowler, 1985). Whilst the hole had been dug by the 
armadillo for the consumption of the ants, we note 
again that this feeding activity took place away from 
the main nest (which was within 10 m), possibly 
targeting an auxiliary entrance typical of colonies of 
Atta ants. We hypothesize that this behavior could 
be an attempt to maximize the feeding time by 

Figure 2.	 Soldier of Heterotermes lauralinearum Carrijo, 2020 (Rhinotermitidae) (CZPLT-E 11542) taken from the fur of a feeding Toly-
peutes matacus. Fortín Toledo, Boquerón department, Paraguay (Photo: Matthew Owen).
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specific identifications. Thus, we believe this to be 
the first reference to Atta vollenweideri in the diet of 
T. matacus.

First Paraguayan report of fleas 
(Siphonaptera) on Tolypeutes matacus

There are few published reports of fleas (Si-
phonaptera) parasitizing armadillos (Mauri & Navone, 
1993; Superina, 2000; Ezquiaga et al., 2008). A pho-
tograph of an individual from Defensores del Cha-
co National Park, Alto Paraguay department taken 
during October 2009 by Sjeff Ollers showed two 

“black spots” on the right side of the pelvic shield 
similar to the characteristic presence of Tunga 

perforans (Tungidae) (Fig. 4) (Ezquiaga et al., 2020). 
However, while we note that these are suggestive 
of parasitism of the species in Paraguay, we can-
not rule out other potential causes of these bore 
holes and confirmation requires the removal of 
the flea from the carapace. The genus Tunga has 
previously been reported from Paraguay parasitiz-
ing Euphractus sexcinctus (Whitaker & Abrell, 1987). 
Another species of flea was recovered (CZPLT-E 
11543) from an individual captured at km 653 of 
the Ruta Trans Chaco, Boquerón department on 
15 March 2023. This was identified as the human 
flea Pulex irritans (Pulicidae) (Fig. 5) and is the first 
record of that species on a southern three-banded 
armadillo.

Figure 3.	 A–C. Soldier of Atta vollenweideri (Forel, 1893) (Formicidae) collected (CZPLT-E 11541) from a nest at which a Tolypeutes 
matacus was feeding, Chaco Lodge, Presidente Hayes department, Paraguay (Photo: Matthew Owen). D. Foraging hole 
(approximately 170 mm wide) dug by T. matacus feeding on A. vollenweideri (Forel, 1893) (Formicidae) at Chaco Lodge, 
Presidente Hayes department, Paraguay (Photo: Paul Smith).
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The only previous reports of fleas parasitizing 
T. matacus that we are aware of are of Malacopsylla 
grossiventris (Weyenbergh, 1879) (Malacopsyllidae) 
and Tunga perforans Ezquiaga et al., 2015 (Tungi-
dae), both from Argentina (Mauri & Navone, 1993; 
Ezquiaga et al., 2015, 2020; Boyde et al., 2023).

Identification of footprints of 
Tolypeutes matacus

We are not aware that the footprint of this spe-
cies has been previously adequately described and 
the two illustrations of it in the Paraguayan litera-
ture (Villalba & Yanosky, 2000; Weiler et al., 2023) 
are inconsistent with the most frequently encoun-
tered imprint of the species. The track left by the 
forefoot is in fact very distinctive when the sub-
strate is soft enough to record it, consisting of a near 
circular imprint of the plantar pad and two anterior 
imprints of the long claws (Fig. 6). The imprint is 
approximately 30 mm in length and approximately 
15 mm wide.

First record of Euphractus sexcinctus 
in Ñeembucú department

The six-banded armadillo E. sexcinctus is wide-
spread in Paraguay, occurring in all of the major 

ecoregions in the country. It likely occurs in all the 
political departments of the country, although doc-
umentation is lacking for Caaguazú, Cordillera, Mi-
siones, and Ñeembucú departments (Smith & Ríos, 
2018). We document it for the latter department 
with a photograph of a roadkill specimen taken 
on Ruta PY-19 approximately 54 km N of Pilar at 
26°26'60"S, 58°09'36"W on 15 August 2024 (Fig. 7). 

Figure 4.	 Adult Tolypeutes matacus showing two lesions in the pelvic shield, potentially caused by fleas of the genus Tunga (Tungidae). 
Defensores del Chaco National Park, Alto Paraguay department, Paraguay (Photo: Sjeff Ollers).

Figure 5.	 Flea Pulex irritans Linnaeus, 1758 (CZPLT-E 11543) 
recovered from Tolypeutes matacus. Km 635 Ruta 
Trans Chaco, Boquerón department, Paraguay (Pho-
to: Matthew Owen).
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Four species of Xenarthrans are now confirmed to 
occur in this department: Dasypus novemcinctus, Eu-
phractus sexcinctus, Myrmecophaga tridactyla, and Ta-
mandua tetradactyla (Smith et al., 2024).

Despite extensive studies in neighboring 
countries, very few data are available on Paraguay-
an Xenarthra, many of which are facing imminent 
conservation challenges. The observations here are 
published with a view to contributing to a global 
understanding of the natural history of these fas-
cinating species and thus assisting in the develop-
ment of more effective management plans to assist 
in their conservation.
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