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Letter from the Editors

Dear readers,

Welcome to a new edition of our Journal and Newsletter! Edentata 22 features three full articles and four 
short communications. It includes a great review of the distribution, ecology, and conservation of Xenarthra 
in Bolivia; first estimates of the potential lifespan of giant armadillos; and a description of the variations of 
dorsal carapace structures in giant armadillos that can be useful for their individual identification. You will 
also find new distribution records for armadillos in northwestern Bolivia, giant anteaters in southern Brazil, 
and silky anteaters in northeastern Brazil.

The News section is packed with interesting information, including the announcement of a new part-
nership our Specialist Group has entered with the Foundation for International Aid to Animals (FIAA). Fol-
lowing the IUCN's focus on increasing diversity among SSC members, we have decided to prioritize the 
inclusion of new members from countries that were not yet represented in our Specialist Group. We are 
excited that we found excellent candidates from seven underrepresented range countries!

This year we also initiated several subcommittees. You will find a detailed description of the criteria our 
taxonomy subcommittee has established to evaluate newly proposed changes in xenarthran taxonomy, as 
well as a list of topics on which our education /outreach subcommittee is focusing. In this context, we are 
happy to inform you that we are on Instagram (huge thanks to Alessandra Bertassoni for taking care of our 
social media!), and that we have set up a website for the Pygmy sloth conservation project.

The News section also includes sad news about the passing away of two great researchers, our long-time 
Specialist Group member Teresa Cristina da Silveira Anacleto and François Catzeflis. Both were dedicated, 
inspiring researchers. Teresa and François will sorely be missed.

We would like to take the opportunity to thank all our members for their tireless work and enthusiasm, 
and our partner institutions Nurtured by Nature and FIAA for their continuing support.
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Diversity and variation of dorsal carapace structures 
in the giant armadillo Priodontes maximus (Kerr, 1792) 

and their potential use for individual identification

Daniel BarasoainA,1, Pedro CuarantaA,B & Romina Adela MauriñoB

A Laboratorio de Evolución de Vertebrados y Ambientes Cenozoicos, 
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Facultad de Ciencias Exactas, Naturales y Agrimensura, Universidad Nacional del Nordeste, RP5, 3400, Corrientes, Argentina
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E-mail: cuaranta2004@yahoo.com.ar (PC); romina.maurio@yahoo.com (RAM)

1 Corresponding author 
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Abstract Dorsal carapace and osteoderm morphological features have traditionally been widely used in 
both extinct and extant armadillo systematics. However, the intraspecific variability at the carapace level 
represents a little studied aspect. In this contribution, we analyzed several dorsal carapaces of Priodontes 
maximus with the purpose of recording such variability. As a result, we describe a total of seven structures 
concerning the dorsal carapace osteoderm configuration, including distinct terminations of the osteoderm 
rows, and the most frequent aberrant shapes of the osteoderms. Though the same type of structure can be 
usually found in several specimens, its frequency and precise location within the carapace are unique to 
each individual. In this sense, besides improving anatomical descriptions, the identification of these struc-
tures can be potentially implemented as a complementary method to help recognize specific individuals 
being tracked. Moreover, it can represent a very effective recognition method even a long time after death. 
Given the general decreasing trend of P. maximus populations, it is important to develop as many monitor-
ing tools as possible, in order to support conservation programs for this species.

Keywords: Cingulata, osteoderms, morphology, variability

Diversidad y variación de estructuras en la coraza dorsal del armadillo gigante Priodontes maximus (Kerr, 1792) 
y su potencial uso para la identificación de individuos

Resumen Las características morfológicas de la coraza dorsal y de los osteodermos han sido tradicional-
mente muy utilizadas en la sistemática de armadillos, tanto extintos como actuales. Sin embargo, la varia-
bilidad intraespecífica a nivel de coraza ha sido muy poco tratada en la literatura. En este trabajo se analiza 
una serie de corazas dorsales pertenecientes a Priodontes maximus con el objetivo de registrar dicha varia-
bilidad. Como resultado, se describen un total de siete estructuras presentes en la configuración de osteo-
dermos que conforman la coraza dorsal, incluyendo distintas terminaciones de las hileras de osteodermos, 
y las formas de osteodermos aberrantes más frecuentes. A pesar de que el mismo tipo de estructura puede 
estar presente en distintos ejemplares, su frecuencia y localización en la coraza son únicas de cada indivi-
duo. De esta manera, además de mejorar las descripciones anatómicas, la identificación de estas estructu-
ras puede ser potencialmente implementada como un método complementario para reconocer individuos 
a los que se esté realizando un seguimiento. Además, también puede suponer un método de reconoci-
miento efectivo incluso pasado un largo tiempo tras la muerte del individuo. Dada la tendencia general a 
la disminución de las poblaciones de P. maximus, resulta importante desarrollar el mayor número posible 
de herramientas de monitoreo que puedan ayudar a los programas de conservación de esta especie.

Palabras clave: Cingulata, morfología, osteodermos, variabilidad
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the IUCN Red List of Threatened Species (Anacleto 
et al., 2014).

As reflected by its common name, it is the 
largest living representative of the order Cingulata 
(“armored xenarthrans”), reaching a total length of 
150 cm and a body weight of up to 50 kg (Emmons 
& Feer, 1997; Nowak, 1999; Carter et al., 2016; Des-
biez et al., 2019). It is a very efficient burrower with 
mainly nocturnal habits (Noss et al., 2004; Silveira 
et al., 2009), and its diet predominantly consists of 

Introduction
The giant armadillo Priodontes maximus (Kerr, 

1792) of the subfamily Tolypeutinae (Xenarthra, 
Cingulata, Chlamyphoridae), has a wide distribu-
tion over most of South America, including habitats 
that range from tropical forests to open savannas 
(Abba & Superina, 2010). However, despite having 
such a wide geographical distribution, it is rare even 
in environments considered as “pristine” (Meritt, 
2006), and is currently classified as Vulnerable by 

Museum/collection Specimen Anatomical element Geographic provenance

American Museum of Natural History, 
New York, United States AMNH-147493 Complete dorsal carapace –

Colección Mamíferos, 
Facultad de Ciencias Naturales 

e Instituto Miguel Lillo, 
San Miguel de Tucumán, Argentina

CML-06228 Complete skull and dorsal 
carapace Chaco Province, Argentina

CML-00137 Complete dorsal carapace Chaco Province, Argentina

Museo Municipal de Ciencias Naturales 
Carlos Darwin, Punta Alta, Argentina MD- Complete dorsal carapace –

Museo Ciencias Naturales 
Augusto Schulz, Resistencia, Argentina

– Taxidermy specimen Chaco province, Argentina

– Taxidermy specimen Chaco province, Argentina

– Taxidermy specimen Chaco province, Argentina

– Partial skeleton and complete 
dorsal carapace Chaco Province, Argentina

– Complete dorsal carapace Chaco Province, Argentina

– Complete dorsal carapace Chaco Province, Argentina

– Complete dorsal carapace Chaco Province, Argentina

– Complete dorsal carapace Chaco Province, Argentina

– Complete dorsal carapace –

– Complete dorsal carapace –

– Complete dorsal carapace –

– Complete dorsal carapace –

– Complete dorsal carapace –

– Complete dorsal carapace –

– Complete dorsal carapace –

Laboratorio de Paleontología de Verte-
brados (CECOAL–UNNE–CONICET), 

Corrientes, Argentina
LPV-CO-56

Dessicated specimen, partially 
complete skeleton and complete 

dorsal carapace
Chaco Province, Argentina

Table 1. List of specimens analyzed in this work.
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Materials and Methods
This study is based on the analysis of several 

dorsal carapaces and taxidermy individuals be-
longing to the species Priodontes maximus, housed 
in several museums (Table 1). Each kind of struc-
ture identified is named, described in detail, and 
illustrated.

Since most of the samples consist of isolated 
carapaces with no available information on wheth-
er they belonged to a male or female individual or 
about their geographic provenance, these variables 
were not taken into consideration. In order to de-
scribe the structures, we consider as complete those 
rows of osteoderms that originate at one lateral bor-
der of the carapace and extend without interruption 
until they reach the opposite border. In turn, we 
consider as incomplete those rows of osteoderms 
that originate at one lateral border of the carapace 
and do not reach the opposite border, or that do not 
originate on either of the two lateral borders.

Results
After a detailed morphological analysis car-

ried out on the scapular shield, mobile bands, and 
pelvic shield of the dorsal carapace of a total of 23 
P.  maximus adult individuals, we identified a total of 
seven distinct structures (Fig. 1).

ants and termites (Redford, 1985; Eisenberg & Red-
ford, 1999). Each individual carapace presents a 
unique dark to light color pattern (Noss et al., 2004), 
and is composed of a scapular and a pelvic shield 
separated by a variable number (11–13) of mobile 
bands (Nowak, 1999).

The dorsal carapace composed by hundreds of 
osteoderms is the main morphological feature that 
characterizes all cingulates (Gaudin & McDonald, 
2008), and is believed to have strongly influenced 
the evolutionary history of the group (Superina 
& Loughry, 2012). As is the case with P.  maximus, 
the carapace of all current armadillos can be di-
vided into the same three well-differentiated por-
tions (a scapular and a pelvic shield separated by a 
variable number of mobile bands), which provide 
greater limb and body flexibility. However, extinct 
cingulates developed a huge variety of carapace 
configurations. Among them, Eutatini armadillos 
(Euphractinae) are characterized by presenting a 
very rudimentary pseudo-scapular shield (Krm-
potic et al., 2009), and some extinct euphractine 
armadillos such as those belonging to the genus 
Prozaedyus Ameghino (1891) even developed a 
dorsal carapace that was composed just by mobile 
bands and a pelvic shield (Barasoain et al., 2020). In 
turn, glyptodonts (Glyptodontidae) developed an 
undivided and rigid dorsal carapace composed by 
fixed osteoderms only (Zurita et al., 2016).

The study of the dorsal carapace and osteo-
derm features has been traditionally considered as 
a valuable tool in both extinct and extant armadil-
lo systematics. Moreover, the development in each 
species of a unique ornamentation pattern on the 
exposed surface of both the fixed and mobile os-
teoderms that compose the carapace has generated 
specific terminology that applies to each morpho-
logical character at the osteoderm level (Soibelzon 
et al., 2010).

Intraspecific morphological variation at the 
carapace level has, however, not been studied. Our 
observations suggest that a high percentage of 
P. maximus individuals present a series of distinctive 
structures in the osteoderm configuration that com-
pose their dorsal carapace. The purpose of this con-
tribution is to compile, describe, and illustrate the 
main types of these structures present over a sam-
ple of carapaces belonging to the extant P. maximus. 
The proper characterization of these structures will 
serve to guide more comprehensive anatomical de-
scriptions of both fossil and extant armadillo indi-
viduals. Moreover, given that carapaces can persist 
for a long time in natural environments, the previ-
ous documentation of these structures may provide 
a useful tool for the identification of specific indi-
viduals being monitored or under study even a long 
time after death.

Figure 1. Division of the dorsal carapace of Priodontes maxi
mus. Black ovals indicate examples of the structures 
identified.
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A1 A2 B

C1 C2 D

E F G

Figure 2. Structures identified together with schematic representations. A. Lateral wedging; A1. fixed osteoderms; A2. mobile osteo-
derms. B. Double lateral wedging. C. Isolated row; C1. fixed osteoderms; C2. mobile osteoderms. D. Crossed row. E. Confluent 
rows. F. Oversized osteoderm. G. Isolated osteoderms. Scale bars equivalent to 5 cm.
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opposite border until encountering the first two. At 
this point, the osteoderms of the consecutive rows 
are approximately half the size of those of the op-
posite row, and both terminal osteoderms of these 
bands are laterally limited with the terminal osteo-
derm of the opposite band. Unlike in lateral wedg-
ing, terminal osteoderms of the confluent rows 
maintain their original shape, but are modified in 
size. This structure has been recorded for both the 
scapular and pelvic shields (Fig. 2E).

Oversized osteoderm. A random osteoderm 
of a complete row is greatly oversized, extending 
either towards the anterior or posterior part of the 
carapace, and therefore occupying the space that 
would correspond to two adjacent rows. In turn, 
this generates the lateral wedging of the affected 
rows at both sides of the oversized osteoderm, giv-
ing place to two incomplete rows. This structure 
has been recorded for the scapular shield and the 
mobile bands (Fig. 2F).

Isolated osteoderms. This structure is com-
posed of a variable number of isolated osteoderms 
that are surrounded by complete rows. This pro-
duces a deformation in the adjacent rows, with os-
teoderms reduced in size and displaced in order to 
adjust to the available space. Contrary to the isolat-
ed row structure, these osteoderms do not compose 
a defined row, as they develop aberrant morphol-
ogies and those on the extremes are not laterally 
wedged. This structure has only been recorded 
between the last mobile band and the first row of 
fixed osteoderms of the pelvic shield (Fig. 2G).

Discussion
Both extant and extinct armadillos exhibit 

wide variability in the morphology of their dorsal 
carapace. Far beyond the evident differences be-
tween different species, intraspecific variability is 
also considerable. Each individual P. maximus that 
we examined presented a unique carapace pattern. 
Individual variation has been noted for other extant 
species such as Zaedyus pichiy (Desmarest, 1804) 
(see Superina & Abba, 2014), but has not been an-
alyzed in detail.

Among the structures we identified, some ap-
pear to be very common, while others may not be. 
The simple case of lateral wedging was the most 
common structure we observed; it was present in 
all our specimens. Other structures such as conflu-
ent rows or oversized osteoderms were common, 
present in more than half of the sample. In turn, we 
found isolated rows and isolated osteoderms in less 
than half of the sample. The rarest structures in our 
sample are the double lateral wedging, in two indi-
viduals, and the crossed row, in just one individual. 

Structures identified

Lateral wedging. A row of osteoderms origi-
nates from one of the lateral borders of the carapace, 
and as it extends towards the dorsal area it is later-
ally wedged between the adjacent rows, becoming 
an incomplete row. The terminal osteoderm of the 
row can be identified as it develops a characteristic 
triangular or “wedged” shape. This wedging can oc-
cur at any point between the lateral border of the 
carapace where the row originates and the most 
dorsal area, but without reaching the opposite half 
of the carapace. This structure has been recorded 
for both the scapular and pelvic shield, and in the 
mobile bands (Fig. 2A).

Double lateral wedging. This structure is a 
special case of lateral wedging. Two consecutive 
rows of osteoderms originate from each lateral bor-
der of the carapace respectively, and as they extend 
towards the dorsal area they are wedged between 
each other and the adjacent rows, becoming incom-
plete rows. As it happens with the simple case of 
lateral wedging, the terminal osteoderms of the two 
wedged rows develop a triangular shape. However, 
unlike the simple case, this structure has only been 
recorded for the mobile bands, and not for the scap-
ular and pelvic shields (Fig. 2B).

Isolated row. This structure consists of a row 
of osteoderms of variable extension that does not 
reach any of the lateral borders of the carapace. 
This happens as both endings of the row are lateral-
ly wedged between the adjacent rows. As in other 
wedged structures, terminal osteoderms from both 
sides of the row develop a triangular shape. The 
development of this incomplete row produces a 
deformation in the adjacent rows, with osteoderms 
reduced in size and displaced in order to adjust to 
the available space. This structure differs from the 
double lateral wedging in that it does not originate 
from any of the lateral margins of the carapace. It 
has been recorded for both the scapular and pelvic 
shields and for the mobile bands (Fig. 2C).

Crossed row. This very particular structure 
consists in a complete row of osteoderms that at 
some point is diagonally displaced until it occupies 
the position that would correspond to the imme-
diately superior or inferior row. The osteoderms 
located at the transition point develop a normal 
morphology but in a diagonal position, generating 
the lateral wedging of the adjacent rows at the point 
where the displacement occurs. This structure has 
only been recorded for the mobile bands (Fig. 2D).

Confluent rows. This structure involves a to-
tal of three incomplete rows of osteoderms. Two 
consecutive rows extend from one lateral border 
of the carapace, while a third one extends from the 
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The precise location and number of times that these 
structures appear on each carapace is unique to 
each individual.

According to the principal osteoderm devel-
opment studies carried out for extant armadillos, 
osteoderm ossification occurs during the embryon-
ic stage, so the configuration pattern of the osteo-
derms that compose the dorsal carapace is already 
defined prior to parturition (Cooper, 1930; Vickary-
ous & Hall, 2006). We assume therefore that the 
structures we identified are already present at birth 
and are preserved through the individual's entire 
lifespan.

The structure we describe can help to recog-
nize specific individuals in field studies, particularly 
when the animals are captured. Recently, Massocato 
& Desbiez (2019) published a series of guidelines to 
help in the identification of P. maximus individuals 
recorded by camera traps, including scale patterns, 
coloration patterns, and natural marks. Though the 
recognition of the proposed structures and their 
variations can be more challenging in camera trap 
photos because they provide only partial and some-
times distorted views of the animals, our structures 
can be a complementary method for camera trap 
studies. The main benefit of documenting these 

Figure 3. Structure identification in a desiccated specimen (LPV-CO-56). A. Ventral view. B. Dorsal view. 1. Lateral wedging in the 
scapular shield. 2. Confluent rows. 3. Isolated row. 4. Lateral wedging in the pelvic shield.

A

B

2 3

1

4
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structures may reside in the potential recognition of 
particular individuals even a long time after death 
(Fig. 3), because the carapace can be preserved for 
a long time in natural environments even after the 
decomposition of the soft tissues and the disarticu-
lation of the axial skeleton (Muñoz, 2015).

Priodontes maximus is globally classified as Vul-
nerable by the IUCN Red List, and the population 
overall is decreasing. In Argentina, its situation 
is even worse, and it is classified as Endangered 
(Di Blanco & Superina, 2019). In this context, we 
strongly believe in the importance of implementing 
as many tools and monitoring strategies as possible, 
in order to maximize the effectiveness of conserva-
tion efforts.
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Abstract This paper reports on results from two camera trapping initiatives where individual giant arma-
dillos, Priodontes maximus, were identified and monitored over multiple years, thus providing insights into 
their potential lifespan. One camera trap array was located in the Brazilian Pantanal, in Mato Grosso do 
Sul, where an adult female was first identified in October 2011 and documented again in January 2021, 
leading us to estimate her age as at least 17.5 years old. The other camera trap array was located at the 
border of the Chaco alluvial plains in Santa Cruz, Bolivia, where a female was first registered in June 2004 
and then again in January 2019; we estimate her age to be at least 18 years old. While recognizing that 
these two data points are insufficient to evaluate life expectancy of the species, this paper does provide the 
first evidence of potential lifespan of wild P. maximus. It also shows that both females were documented in 
the same area after intervals of 10 and 15 years, providing new clues on long-term site fidelity. This paper 
highlights the importance of long-term camera trap arrays for the study of cryptic nocturnal mammals that 
are long lived and occur at low densities.

Keywords: Bolivia, Brazil, camera traps, Cingulata, individual identification, maximum lifespan

Primeras estimaciones de longevidad potencial del armadillo gigante (Priodontes maximus) en la naturaleza

Resumen Este artículo informa sobre los resultados de dos iniciativas de fototrampeo en las que se iden-
tificaron y monitorearon individuos de armadillo gigante, Priodontes maximus, a lo largo de los años, y que 
proporcionan información sobre su longevidad potencial. Un conjunto de cámaras trampa se ubicó en el 
Pantanal brasileño, en Mato Grosso do Sul, donde una hembra adulta fue identificada por primera vez en 
octubre de 2011 y documentada nuevamente en enero de 2021, por lo que se estima que tiene al menos 
17,5 años de edad. El otro conjunto de cámaras trampa se ubicó en el límite de las llanuras aluviales del 
Chaco en Santa Cruz, Bolivia, donde se registró una hembra por primera vez en junio de 2004 y luego 
nuevamente en enero de 2019, por lo que su edad se estimó en más de 18 años. Si bien reconocemos que 
estos dos datos son insuficientes para evaluar la esperanza de vida de la especie, este documento pro-
porciona la primera evidencia de la longevidad potencial de P. maximus silvestres. También muestra que 
ambas hembras fueron documentadas en la misma área después de 10 o 15 años, proporcionando nuevas 
pistas sobre la fidelidad del sitio a largo plazo. Este artículo destaca la importancia del seguimiento con 
cámaras trampa a largo plazo para el estudio de mamíferos nocturnos crípticos que tienen una vida larga 
y se encuentran en densidades bajas.

Palabras clave: Bolivia, Brasil, Cingulata, identificación individual, longevidad máxima, trampas cámara
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Materials and Methods
Fazenda Baia das Pedras, Brazil. A long-term 

study on P. maximus is being carried out since July 
2010 on private cattle ranches (19°16'S, 55°42'W) 
in the Brazilian Pantanal (Nhecolândia subregion; 
Desbiez et al., 2020a) of Mato Grosso do Sul. The 
study includes the use of both camera trapping 
and animal capture for the placement of teleme-
try monitoring devices (see Desbiez et al., 2020c). 
Camera traps have been installed following two 
different approaches (Desbiez et al., 2020a,c): 
(1) Cameras were placed in front of active giant ar-
madillo burrows. This allowed us to detect not only 
the individuals that built and used the burrows but 
also passing individuals that often inspected scent 
marks left in the burrow entrance. (2) Two camera 
trap arrays were installed in areas known to be used 
by several telemetry-monitored individuals. From 
July 2016 to January 2017, we established one array 
(n = 75 camera sites) in an area where a cluster of 
12 known individual P. maximus had been captured 
and monitored since the beginning of the project 
(2010). In 2020, a second array of 10 cameras was 
placed in the home range of one of the first giant ar-
madillos monitored by the project (TC-04), follow-
ing the methods used to install the previous array, 
as described in Desbiez et al. (2020c).

San Miguelito Jaguar Conservation Ranch, 
Bolivia. This cattle ranch (and tourist lodge) lies at 
the border of the Chaco alluvial plains and the Pre-
cambrian shield, in the lowlands of Santa Cruz. Its 
owner has hosted wildlife studies since the 1990s 
at a research camp by the San Julián river (17°05'S, 
61°47'W), which is surrounded by wetlands, palm 
savannas, and dry forests (see habitat and fauna de-
scription in Rumiz et al., 2002; Rivero et al., 2005). 
In order to study jaguars and other terrestrial mam-
mals, two 60-day intensive camera trap surveys 
were conducted around this camp in 2002 and 2004. 
In addition, a non-systematic monitoring effort has 
been conducted with a few cameras since 2017 to 
date. The survey in 2002 (20 September to 20 No-
vember; Noss et al., 2004) had 22 camera sites with 
paired cameras covering a polygon of 24 km2, and 
produced three records of two female giant armadil-
los. The survey in 2004 (5 June to 8 August; Arispe 
et al., 2005) had 25 camera sites spread over 54 km2, 
and resulted in 11 records of three females and two 
males. The recent records, from 2018 and 2019, al-
lowed us to identify two P. maximus individuals.

Individual identification

Individual P. maximus were identified using 
morphological characteristics following Massoca-
to & Desbiez (2019) and Noss et al. (2004). Char-
acteristics included: (1) cephalic scale pattern 
(the pattern of scales displayed on the animal's 
head is unique and varies in shape, number, and 

Introduction
Longevity (life expectancy at birth), maximum 

lifespan, and reproductive lifespan are key param-
eters used to describe the population dynamics of 
wild animal populations (Radchuk et al., 2016; Lacy, 
2019). Reproductive lifespan is also employed for 
estimation of a species generation length, which in 
turn is used for extinction risk assessment by the 
IUCN Red List (Fung & Waples, 2017; IUCN, 2019). 
While well explored theoretically, these parame-
ters have rarely been documented in wild animals 
and are often based on estimates (Pe'er et al., 2013; 
Morrison et al., 2016). Estimates are often guessed 
or based on animals living under human care, 
which may artificially inflate the estimates (Pe'er 
et al., 2013; Lacy, 2019). Long-term studies in the 
wild are necessary to increase the accuracy of these 
parameter estimates, especially for species that do 
not possess morphological and anatomical features 
that allow age estimation. However, these long-
term studies are overall rare and usually focus on 
animals that can be relatively easily observed (e.g., 
Breuer et al., 2009).

The giant armadillo Priodontes maximus Kerr, 
1792 (Mammalia: Cingulata) is the largest living 
species of Cingulata, with adults measuring up to 
1.5 m and weighing up to 60 kg (Carter et al., 2016; 
Desbiez et al., 2019). This cryptic species is natural-
ly rare, but widely distributed throughout 11 coun-
tries in South America, where it occupies habitats 
ranging from tropical forest to open savanna (Abba 
& Superina, 2010). Giant armadillos are myrme-
cophagous, have extensive home ranges, are sol-
itary, nocturnal, and fossorial, spending all day in 
their deep burrows (Eisenberg & Redford, 1999; 
Silveira et al., 2009; Desbiez & Kluyber, 2013; Des-
biez et al., 2020a; Desbiez et al., 2021). Furthermore, 
this species is notoriously difficult to capture and 
study in the wild (Silveira et al., 2009; Carter et al., 
2016; Quiroga et al., 2017; Desbiez et al., 2020a). 
Currently, there are no estimates of maximum lifes-
pan for P. maximus, although it is reported that one 
captive individual lived 16 years (Carter et al., 2016).

Camera trapping is one of the main tools used 
to advance P. maximus research (Noss et al., 2004; 
Porfirio et al., 2012; Desbiez & Kluyber, 2013; 
Aya-Cuero et al., 2017; Quiroga et al., 2017; Masso-
cato & Desbiez, 2017; Esteves et al., 2018; Desbiez 
et al., 2020b,c; Di Blanco et al., 2020; Fontes et al., 
2020). Records obtained by camera traps can allow 
the individual identification of P. maximus if prop-
erly examined (Noss et al., 2004; Massocato & Des-
biez, 2019). This paper reports on results from two 
camera trapping initiatives where giant armadillos 
were individually identified and monitored over 
multiple years, providing insights into the potential 
lifespan of P. maximus.
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Results
Fazenda Baia das Pedras, Brazil

TC-04 is an adult female, first captured in 
October 2011 and later recorded by camera traps 
in August 2016 and January 2021 (Fig. 1). In 2011, 
during its first capture examination, TC-04 showed 
signs of having previously bred, due to her elongat-
ed vulva that measured about 7 cm and teats over 
2.5 cm (Desbiez et al., 2019; Massocato & Desbiez, 
2019). A recent genetic study that is part of our re-
search program showed that another individual 
(TC-10) captured in an area near hers was her off-
spring (N. T. Rodrigues, unpublished data). TC-10 
was estimated to be between 2.5 and 3.5 years old 
when captured in June 2013, based on his body 

arrangement); (2) tail markings (individuals may 
have dark scales along the tail interspersed among 
the lighter scales); (3) flank scale pattern (the num-
ber of light scales between the edge of the carapace 
and the dark scales, as well as indentations and 
shapes formed by the light and dark scales are of-
ten used to identify individuals); (4) lighter scales 
above the base of the tail (the width and shape of 
the light band between the base of the tail and the 
darker scales at the upper part of the carapace var-
ies between individuals); and (5) scale coloration 
on the hind limbs (some individuals have a dark 
ankle brace on the upper hind limb that may be of 
varying shape or size on each side or even absent 
in some individuals). Natural marks, such as scars, 
also were used.

Figure 1. Identification of the individual giant armadillo (Priodontes maximus; TC-04) on three occasions at Baia das Pedras ranch, Bra-
zil. On the left are the original camera trap images with the recorded date, and on the right the photos are augmented with 
arrows and highlighted areas that point to the unique patterns of white and dark scales used for individual identification. 
A. Photo taken in November, 2011. B. Photo in August, 2016. C. Photo in January, 2021.

A

B

C
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mass and penis size (following Luba et al., 2020). 
The age estimates for TC-10 are also based on inter-
breeding interval and length of parental care esti-
mates for the species (Desbiez et al., 2020b). When 
first captured, TC-04 was intensively monitored 
with camera traps that were placed in front of all 
the burrows she was known to use. Nevertheless, 
TC-10 was never caught in these traps. Hence, we 
can conclude that TC-04 had given birth to TC-10 
more than 18 months before, as cubs are weaned 
between 11 and 12 months of age and only use 
their mother's burrows until they are approximate-
ly 1.5 years old (Desbiez et al., 2020b). Therefore, 
the intense parental care period was likely over 
when we first caught TC-04, because otherwise we 
would have recorded TC-10 using TC-04's burrows 
(Desbiez et al., 2020b). Furthermore, P. maximus 
gestation is five months long (Desbiez et al., 2020b), 
and individuals are estimated to reach sexual matu-
rity between 6.5 to 8 years of age (Luba et al., 2020). 
Hence, TC-04 was at least 8.5 to 10 years old when 
first captured, assuming she reproduced right after 
achieving sexual maturity and that TC-10 resulted 
from her first breeding event. If not, then it is possi-
ble TC-04 could be even older. TC-04 was recorded 
alive by our first camera trap array in 2016 (Des-
biez et al., 2020c), and recaptured in our new array 
in January 2021. Based on the foregoing, this latter 
record leads us to conclude that she is at least 17.5 
years old.

San Miguelito Jaguar Conservation Ranch, 
Bolivia

The female F1 was first identified on 21 June 
2004 and last identified in January 2019 (Fig. 2). It 
is challenging to gauge the age of F1 when she was 
first documented in the camera trap because small 
adults and large subadults can present similar body 
mass and size (Desbiez et al., 2019). Female adults 
and sub-adults can be distinguished by the size of 
teats or vulva (Desbiez et al., 2019) and, while it is 
generally possible to make these distinctions from 
camera trap records (Massocato & Desbiez, 2019), 
it was not possible to do so for the 2004 record of 
F1. Therefore, while the image presents an animal 
with a body resembling that of an adult, this fe-
male could have been as young as 3 or 4 years old. 
However, because this female was registered in the 
same location after 15 years, we can assume that in 
2004 she was already a resident individual. In the 
Pantanal, the Giant Armadillo Conservation Pro-
gram has registered two young subadult females 
(TC-21 and TC-22) that dispersed from their natal 
areas when they were estimated to be between 4 to 
6 years of age. Therefore, a conservative guess for 
the age of F1 would be that she was at least 4 years 
old when first recorded in 2004. This would mean 
that in 2019 she was at least 18 years old.

Discussion
Here, we provide the first long-term records of 

range-resident wild giant armadillos, thus allowing 
us to estimate their potential lifespan.

To age giant armadillos and gather data on po-
tential lifespan, we must rely on capture/recapture 
and individual markings. Since 2010, the Giant Ar-
madillo Conservation Program has captured a total 
of 34 individual giant armadillos and has shown 
that it is possible to distinguish subadults and 
adults through morphometric measures (Desbiez 

A

B

C

Figure 2. Identification of the individual giant armadillo (Prio
dontes maximus; F1) on three occasions at San Mi-
guelito Jaguar Conservation Ranch, Bolivia. A. Photo 
in June, 2004. B. Photo in August, 2018. C. Photo in 
January, 2019. The arrows and highlighted areas 
point to the characters used for individual identifi-
cation, which include areas where the armor is dis-
colored, as well as unique patterns of white and dark 
scales on the armor and hind leg.
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et al., 2019), as well as by inspecting their genitals 
(Massocato & Desbiez, 2019; Luba et al., 2020). 
However, once animals have reached full adult 
size and sexual maturity, it is impossible to guess 
their age based on these morphological characters. 
During our research, we have re-captured adult 
animals and, depending on the season, the same 
animal can present slight physical differences. For 
example, weight may vary by one to three kg at dif-
ferent times of the year (Desbiez et al., 2019). In ad-
dition, the appearance and impressions of wear on 
the carapace scales, and even claws, can be different 
among captures (A. Desbiez, pers. obs.).

Age of mammals is often evaluated through 
morphological indices such as growth annuli, sec-
ondary physical characteristics related to age, and 
growth models (Eaton & Link, 2011). Luba et al. 
(2019) used body mass and penis size to estimate 
the age of male P. maximus until they reached full 
body size and sexual maturity. Nevertheless, to age 
adult individuals we currently must rely on recap-
ture events and individual markings. When first 
captured, we believe TC-04 was at least 8.5 years 
old, but she could have been 20 years old, based 
on the tools for age estimation we have today. The 
same rationale can be applied to F1. Therefore, our 
age estimates for TC-04 and F1 are both conserva-
tive, but show that giant armadillos can live nearly 
20 years in the wild, and likely beyond that.

We recognize that evaluating life expectancy, 
maximum lifespan or reproductive lifespan requires 
much more data than these two examples. Mayne 
et al. (2020) highlight how using point values may 
inflate estimates due to outliers or, on the contrary, 
not determine the appropriate age due to under-
sampling. These authors suggest estimating life 
expectancy from a population's full dataset, or life 
table, rather than a point value from a single long-
lived individual to avoid such problems. However, 
this implies that a methodology of ageing exists for 
a particular species, either through individual mark-
ings or morphological indices that allow building a 
life table (Eaton & Link, 2011), or it requires access 
to long-term population data, neither of which are 
currently available for P. maximus.

There are a number of reasons to suspect a 
long lifespan for P. maximus. First, recent publica-
tions on giant armadillos highlight the low popula-
tion growth rate of the species, with sexual maturity 
occurring around 6.5 to 8 years of age (Luba et al., 
2020), and long parental care; the only document-
ed interbirth interval is three years (Desbiez et al., 
2020b). These traits are usually associated with 
K-selected species that are typically long-lived (Pi-
anka, 1970). While the r/K selection paradigm has 
been displaced by demographic models, these gen-
eral traits still hold true. Second, age at maturity also 
is usually proportional to adult lifespan (Magalhães 

et al., 2007), and giant armadillos reach sexual ma-
turity late compared to other species of armadillo 
(Luba et al., 2020). Third, larger animals live lon-
ger (Speakman, 2005). Finally, in captivity, species 
of Xenarthra generally live longer, with records of 
armadillos (Cingulata) reaching 28 years, anteaters 
(Pilosa, Vermilingua) 30 years, and sloths (Pilosa, 
Folivora) 40 years (ZIMS, 2021). For all these rea-
sons, we therefore predict the P. maximus lifespan 
to be ≥ 20 years.

Another important piece of data revealed by our 
camera trap images is that both P. maximus females 
were recorded using the same area many years af-
ter being first documented. Desbiez et al. (2020a) 
reported on the spatial ecology of 23 P. maximus and 
argued that movement patterns of both sexes were 
indicative of site fidelity. Hence, although we can-
not ensure that these individuals remained in these 
areas during all the years they were not monitored/
detected, the results from this study reinforce the 
suggestion of long-term site fidelity made by Des-
biez et al. (2020a).

While we recognize the limitations of the data 
presented, these results are unique and important 
for wild P. maximus. We intend to continue the long-
term monitoring of P. maximus at Baia das Pedras 
and the San Miguelito Jaguar Conservation Ranch, 
and hope to be able to report on TC-04 and F1 over 
the next five years. Most importantly, we hope to be 
able to document if they are still breeding. The find-
ings of our study reinforce the view that long-term 
camera trap studies are essential tools for the study 
of cryptic nocturnal mammals that are long-lived 
and occur at low densities. These studies can pro-
vide crucial insights into certain life history param-
eters, so long as individual identification is possible.
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Abstract We present an update on the taxonomy, distribution, ecology, threats, and conservation status of 
Bolivian Xenarthra (orders Cingulata and Pilosa) based on articles published between 2010 and 2021. The 
Andean hairy armadillo Chaetophractus nationi has been synonymized with the less threatened C. vellero
sus. Cabassous squamicaudis has been revalidated for Bolivia. Dasypus kappleri has been divided into three 
species; D. beniensis is the species present in Bolivia. Cyclopes didactylus was divided into seven species; 
C. catellus is the species in Bolivia. Chlamyphorus was divided into two genera; Calyptophractus retusus is the 
species in Bolivia. Recent camera trap and biodiversity surveys extend records of Xenarthra into the dry 
forests of the central and southern Andes of Bolivia. No comprehensive population assessment or basic 
ecological studies were undertaken for any Xenarthra species in the country during the period. However, 
indirectly, armadillos and anteaters have been included in recent studies using camera traps to evalu-
ate effects of forest management, forest fragmentation, agriculture, and hunting on terrestrial mammals. 
Deforestation is the major threat to Xenarthra, exacerbated by economic pressures, policy changes, and 
frequent extensive fires in the past decade. The majority of xenarthrans are affected by hunting for sub-
sistence consumption, meat sales, and/or cultural purposes. Overall, the conservation status of Xenarthra 
species in Bolivia is thought to be relatively stable, with vast protected areas, indigenous territories, and 
certified forestry concessions where deforestation and hunting are limited. However, outside of protected 
areas, threats are increasing. Direct research on Bolivian Xenarthra is needed, especially studies on long-
term population trends, habitat preferences, and distribution in less-studied and threatened ecosystems 
such as the Chiquitano Dry Forest and the Bolivian-Tucumán Forest.
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Introduction
In Bolivia, the supraorder Xenarthra is one of 

the least-studied mammal groups. This group con-
sists of two orders, Pilosa and Cingulata, with 16 
species recognized in Bolivia: eleven armadillos, 
two sloths, and three anteaters (Aguirre et al., 2019; 
Feijó & Anacleto, 2021; Table 1). Noss et al. (2010a, 
2010b) published an exhaustive review of the dis-
tribution, ecology, and conservation of xenarthrans. 
Here, we present an update of the research on Xe-
narthra in Bolivia with focus on their taxonomy, 
distribution, ecology, threats, and conservation 
status. We evaluated references published between 
2010 and 2021 using the bibliography for armadil-
los (between 2011 and 2019) on the IUCN SSC Ant-
eater, Sloth & Armadillo Specialist Group website 
https://www.xenarthrans.org/armadillo-bibliogra-
phy/ and all other publications on Bolivian Xenar-
thra known to the authors.

Taxonomy
Although the taxonomy of Cingulata and Pi-

losa has been stable above the family level, recent 
analyses using molecular techniques have reorga-
nized the taxonomy of several genera of Bolivian 
armadillos (Aguirre et al., 2019). The most notable 
change is the synonymization of the Andean hairy 
armadillo Chaetophractus nationi (locally called a 
quirquincho) with the more common screaming 
hairy armadillo, Chaetophractus vellerosus, based on 
morphological and molecular analyses of animals 
from Oruro Department (Abba et al., 2015). Fur-
ther molecular analyses suggested that C. nationi 

Distribución, ecología y conservación de Xenarthra en Bolivia — una actualización al 2021

Resumen Presentamos una actualización sobre la taxonomía, distribución, ecología, amenazas y estado 
de conservación de los Xenarthra (órdenes Cingulata and Pilosa) en Bolivia, con base en publicaciones 
entre 2010 y 2021. El armadillo peludo andino (quirquincho) Chaetophractus nationi ha sido sinonimiza-
do con la especie menos amenazada C. vellerosus. Cabassous squamicaudis ha sido revalidado para Bolivia. 
Dasypus kappleri fue dividido en tres especies; D. beniensis es la especie en Bolivia. Cyclopes didactylus fue 
dividido en siete especies; C. catellus es la especie en Bolivia. Chlamyphorus fue dividido en dos géneros; 
Calyptophractus retusus es la especie en Bolivia. Estudios recientes con cámaras trampa y evaluaciones de 
biodiversidad han extendido la distribución de los Xenarthra a los bosques secos de los Andes centrales 
y meridionales de Bolivia. No existen evaluaciones poblacionales o estudios ecológicos para ninguna es-
pecie de Xenarthra. Indirectamente, los armadillos y osos hormigueros han sido incluidos en recientes 
estudios con cámaras trampa que evaluaron los efectos del manejo forestal, la fragmentación forestal, la 
agricultura y la caza de los mamíferos terrestres. La deforestación es la mayor amenaza para las especies 
de Xenarthra, agravada por la presión económica, los cambios de políticas y los extensos y frecuentes 
incendios de la última década. La mayoría de las especies están afectadas por la cacería de subsistencia, 
venta de carne y/o fines culturales. En general, se piensa que el estado de conservación de los Xenarthra en 
Bolivia es relativamente estable, debido a las vastas áreas protegidas, territorios indígenas y concesiones 
forestales certificadas donde la deforestación y la caza son aún limitadas. Fuera de las áreas protegidas las 
amenazas aumentan. Se requiere investigación dirigida hacia los Xenarthra, especialmente evaluaciones 
de sus tendencias poblacionales, preferencia de hábitat y distribución en ecosistemas menos estudiados y 
amenazados como los bosques de la Chiquitania y el bosque Boliviano-Tucumano.

Palabras clave: Amenazas, armadillos, osos hormigueros, perezosos, taxonomía

is a disjunct series of populations of C. vellerosus 
(Poljak et al., 2018). However, we question the syn-
onymization of C. nationi because quirquinchos live 
exclusively in sand dunes at 4,000 m asl, whereas 
C. vellerosus are habitat generalists living at lower 
altitudes, and the two distributions are disjunct.

Analyses for the genus Dasypus by Feijó & Cor-
deiro-Estrela (2016) and Feijó et al. (2018, 2019) 
suggested that the greater long-nosed armadillo 
D. kappleri was a complex of three species with al-
lopatric distributions, with the Beni greater long-
nosed armadillo D. beniensis being the species that 
occurs in Bolivia. The genus Cabassous was re-
viewed by Feijó & Anacleto (2021), and based on 
complementary morphological approaches they 
revalidated the Cerrado naked-tailed armadillo 
Cabassous squamicaudis which occurs in southern 
Bolivia. Finally, the genus Chlamyphorus was divid-
ed into two genera by Delsuc et al. (2012) and Smith 
& Owen (2017), with the genus Calyptophractus re-
placing Chlamyphorus for the Chacoan fairy arma-
dillo Calyptophractus retusus.

Table 1 presents an updated list of the armadil-
los of Bolivia, with eleven species in six of the eight 
recognized genera. Only the genera Chlamyphorus 
and Zaedyus have not been recorded for Bolivia 
(Aguirre et al., 2019).

In Bolivia, the Order Pilosa includes three spe-
cies of anteaters: two representatives of the family 
Myrmecophagidae (the giant anteater Myrmecopha
ga tridactyla and the southern tamandua Tamandua 
tetradactyla) and one representative of the family 
Cyclopedidae (the Amboro silky anteater Cyclopes 

https://www.xenarthrans.org/armadillo-bibliography/
https://www.xenarthrans.org/armadillo-bibliography/
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B. variegatus boliviensis is invalid and Bolivian speci-
mens belong to B. variegatus infuscatus (Ruiz-García 
et al., 2020).

Distribution
The most recent evaluation of Bolivian medi-

um and large-sized mammals (Wallace et al., 2010) 
and associated database (Wallace et al., 2013) up-
dated the distribution records of Xenarthra in Bo-
livia. Here we combine those records with new 
records collected since 2012 (Annex 1, 2; Table 2). 
All distribution maps show records with high (di-
rect observation, specimen collected, high-quality 
photographs) and medium taxonomic confidence 
(footprints, tracks, low quality photographs). New 
distribution records come from four principal 
sources: camera trap surveys, biodiversity stud-
ies, opportunistic visual records by field biologists, 
and iNaturalist (Table 2). Although the iNaturalist 

catellus; Table 1). The genera Myrmecophaga and 
Tamandua were studied using the entire mitochon-
drial genome, but the authors found no changes af-
fecting the species present in Bolivia (Ruiz-García 
et al., 2021). The genus Cyclopes was revised by Mi-
randa et al. (2018) using mitochondrial and nuclear 
DNA, species delimitation analysis, skull morphol-
ogy, and pelage color and structure. They divided 
C. didactylus into seven species, with C. catellus be-
ing the species in Bolivia (Table 1).

Finally, there have been no changes in the num-
ber of sloth species present in Bolivia (Table 1). Two 
species of sloths continue to be recognized, includ-
ing one representative of Megalonychidae (Hoff-
mann's two-toed sloth Choloepus hoffmanni) and one 
representative of Bradypodidae (the brown-throat-
ed three-toed sloth Bradypus variegatus) (Aguirre 
et al., 2019). However, a recent mitochondrial DNA 
study proposed that the morphological subspecies 

Table 1. Current recognized species of Xenarthra in Bolivia following Aguirre et al. (2019) with the exception of Cabassous squamicau
dis following Feijó & Anacleto (2021). Levels of threat follow the IUCN categorization (EN = Endangered; LC = Least Con-
cern; NT = Near Threatened; VU = Vulnerable; DD = Data Deficient), and the Red List for Bolivia (MMAyA, 2009). Cabassous 
squamicaudis has not yet been evaluated for level of threat.

Family-subfamily Species recognized in Bolivia Synonym IUCN Bolivia Red List

Dasypodidae / 
Dasypodinae

Dasypus beniensis Dasypus kappleri beniensis LC NT

Dasypus novemcinctus Dasypus novemcinctus novemcinctus LC LC

Dasypus septemcinctus LC LC

Chlamyphoridae / 
Euphractinae

Chaetophractus vellerosus Including former 
Chaetophractus nationi LC

C.  vellerosus and C. nationi 
are included in the Bolivia 

Red List as NT and EN, 
respectively

Chaetophractus villosus LC NT

Euphractus sexcinctus Euphractus sexcinctus boliviae LC LC

Chlamyphoridae / 
Tolypeutinae

Cabassous unicinctus Cabassous unicinctus unicinctus LC DD

Cabassous squamicaudis Cabassous unicinctus squamicaudis – –

Priodontes maximus VU VU

Tolypeutes matacus NT VU

Cyclopedidae Cyclopes catellus Cyclopes didactylus catellus LC DD

Myrmecophagidae
Myrmecophaga tridactyla VU NT

Tamandua tetradactyla LC LC

Megalonychidae / 
Choloepinae Choloepus hoffmanni LC DD

Bradypodidae Bradypus variegatus LC LC
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(https://www.inaturalist.org/) citizen science ini-
tiative provided abundant data over the last decade, 
especially at sites near urban areas, we included 
only records collected by biologists who use that 
platform, and after validation by the authors of this 
publication and other specialists. Below we sum-
marize the new records by species.

Dasypus beniensis 
(Beni greater long-nosed armadillo)

New records come from the Wildlife Conserva-
tion Society's (WCS) long-term camera trap studies 
in La Paz Department at Pampas del Heath, Madidi 
National Park and Integrated Management Area, as 
well as from the Pilón Lajas Biosphere Reserve and 
Communal Land in Beni Department (WCS, un-
published data). In addition, specimens collected 
in Beni Department initially reported as D. kappleri 
were reviewed and validated as D. beniensis by Feijó 
& Cordeiro-Estrela (2016).

Dasypus novemcinctus 
(nine-banded armadillo)

New records were obtained from WCS's long-
term camera trap study in La Paz Department at 
Pampas del Heath, Madidi National Park and Inte-
grated Management Area, as well as from the Pilón 
Lajas Biosphere Reserve and Communal Land in 
Beni Department (WCS, unpublished data). New 
records also come from sites in Beni Department 
along the Yacuma River (WCS, unpublished data), 
in the Great Tectonic Lakes of Exaltación Munici-
pal Protected Area (Montaño, 2016; Ten et al., 2016; 
G.  Ayala & R. Wallace, pers. obs.), and at Barba 
Azul Nature Reserve in Yacuma municipality, that 
is part of the conservation area of the endemic 
blue-throated macaw (Ara glaucogularis) (Kingsbury, 
2010, 2012). A long-term camera-trap study by the 
Andean Carnivore Conservation Program (PROME-
TA & Museo d'Orbigny, Cochabamba) added new 
records in the dry forests of the central and southern 

Table 2. New distributional records for Xenarthra species in Bolivia by method (the first three collected by field biologists).

Species Camera trap surveys Biodiversity studies Opportunistic visual 
records iNaturalist

Dasypus beniensis 44 3 – –

Dasypus novemcinctus 276 14 1 7

Dasypus septemcinctus 2 2 2 1

Chaetophractus vellerosus – 1 2 2

Chaetophractus villosus – – – –

Euphractus sexcinctus 8 11 1 11

Calyptophractus retusus – 2 1 –

Cabassous spp. – – – 2

Cabassous unicinctus – – – –

Cabassous squamicaudis – – – –

Priodontes maximus 122 4 1 3

Tolypeutes matacus – 1 – 4

Cyclopes catellus – 1 – 3

Myrmecophaga tridactyla 167 14 1 10

Tamandua tetradactyla 51 11 5 11

Choloepus hoffmanni – – 3 8

Bradypus variegatus – 3 – 29
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Andes of Bolivia at Iñao National Park, Chuquisaca 
Department and in the San Lorenzo and Cercado 
provinces of Tarija Department (Velez-Liendo, pers. 
comm.). iNaturalist records come from Pando De-
partment near Riberalta, Santa Cruz Department 
near Santa Cruz city, San Miguelito ranch in San 
Antonio de Lomerío municipality, San Carlos in 
Amboró Integrated Management Area, and Beni 
Department near Santa Rosa del Yacuma.

Dasypus septemcinctus 
(seven-banded armadillo)

New records from Pampas del Heath, La Paz 
Department, as a result of the WCS's long-term 
camera trap study (Ayala et al., 2021), extend the 
known range of the species to northwestern Boliv-
ia. Additional camera trap studies in the Llanos de 
Moxos in Beni Department provided new localities 
in the Yata basin (UAGRM & FAUNAGUA, 2017), 
and in the Great Tectonic Lakes of Exaltación Mu-
nicipal Protected Area (G. Ayala & R. Wallace, pers. 
obs.). Opportunistic records by WCS researchers 
and others include photographs in grasslands along 
the Madidi River (La Paz and Beni Departments). 
An iNaturalist photo reviewed by Anderson Feijó 
extends this species' range to Pando Department in 
the extreme north of the country.

Euphractus sexcinctus 
(six-banded armadillo)

New records for Pampas del Heath, La Paz De-
partment, extend the known range of the species to 
northwestern Bolivia (Ayala et al., 2021). Additional 
camera trap studies in the Llanos de Moxos in Beni 
Department reported new localities in the Great 
Tectonic Lakes of Exaltación Municipal Protect-
ed Area (G. Ayala & R. Wallace, pers. obs.), and at 
Barba Azul Nature Reserve in Yacuma municipality 
that is part of the conservation area of the endemic 
blue-throated macaw (Ara glaucogularis) (Kingsbury, 
2010, 2012). More records were added for the dry 
forests of the central and southern Andes of Boliv-
ia at Iñao National Park, Chuquisaca Department 
from the long-term camera-trap study by the Ande-
an Carnivore Conservation Program (Museo d'Or-
bigny, Cochabamba). iNaturalist records come from 
Vaca Diez, Yacuma and General José Ballivián prov-
inces in Beni Department and from José Miguel de 
Velasco province in Santa Cruz Department.

Chaetophractus vellerosus 
(screaming hairy armadillo)

New records come from field researchers with 
the Proyecto Quirquincho (Museo d'Orbigny) in 
Santiago de Huari and Pampa Aullagas munici-
palities, Oruro Department (Quiroga & Huayta, 
2017); as well as from the boundary of the Kaa 
Iya National Park and Integrated Management 
Areas in Santa Cruz Department (Poma-Urey & 

Salazar-Miserendino, 2014). iNaturalist records 
come from Colcha “K” municipality in Nor Lípez 
province and from Uyuni municipality in Antonio 
Quijarro province, Potosí Department.

Cabassous unicinctus 
(southern naked-tailed armadillo); 

Cabassous squamicaudis 
(Cerrado naked-tailed armadillo)

These two species have no new records, and 
their distribution maps are based on Feijó & Ana-
cleto (2021), who validated the records for both 
species in Bolivia. The records published by Wal-
lace et al. (2013) are classified as Cabassous spp. be-
cause the data are insufficient to confirm species. 
iNaturalist records include photos of a carapace of 
Cabassous without the head, from Riberalta in Pan-
do Department, and from San Miguelito ranch, San 
Antonio de Lomerío municipality, in Santa Cruz 
Department.

Calyptophractus retusus 
(greater fairy armadillo)

Peñaranda Barrios (2020) reported several new 
records in the Chaco Dry Forest of Tarija Depart-
ment from biodiversity studies funded by oil com-
panies in their areas of operation.

Tolypeutes matacus 
(southern three-banded armadillo)

New camera-trap records come from Cordillera 
province in Santa Cruz Department (Kosydar et al., 
2018). iNaturalist records come from Charagua 
municipality and from San Miguelito ranch in San 
Antonio de Lomerío municipality in Santa Cruz De-
partment; as well as from Gran Chaco province in 
Tarija Department.

Priodontes maximus 
(giant armadillo)

New records were reported at sites in Beni 
Department along the Yacuma River (WCS, un-
published data), and in the Great Tectonic Lakes 
of Exaltación Municipal Protected Area (Ten et al., 
2016; G. Ayala & R. Wallace, pers. obs.). iNaturalist 
records come from Abuná Province in Pando De-
partment, Noel Kempff Mercado National Park (San 
Ignacio municipality), and San Miguelito ranch 
(San Antonio de Lomerío municipality) in Santa 
Cruz Department.

Chaetophractus villosus 
(large hairy armadillo)

It is noteworthy that the large hairy armadillo 
has not been recorded in Bolivia in the last 10 years. 
This may simply be an artefact of the distribution 
of recent field efforts, because the species was fre-
quently collected by Isoseño hunters in the sand 
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dune grasslands of southern Santa Cruz Depart-
ment in the past (Noss et al., 2008).

Cyclopes catellus 
(Amboro silky anteater)

Gu tiérrez et al. (2020) reported two visual re-
cords of this species in the Piraí River Metropolitan 
Ecological Park, Santa Cruz Department. This park 
constitutes an ecotone between the metropolitan 
area of Santa Cruz de la Sierra and the remaining 
habitat for wildlife along the Piraí River. The two in-
dividuals were observed about 300 m from human 
habitation. iNaturalist records come from sites near 
Cobija in Pando Department, as well as from the 
municipality of Riberalta in Beni Department.

Myrmecophaga tridactyla 
(giant anteater)

There are new records from camera trap stud-
ies in the Llanos de Moxos of Beni Department 
in the Yata basin (UAGRM & FAUNAGUA, 2017). 
New records have been reported at sites along the 
Yacuma River (WCS, unpublished data), within 
the Great Tectonic Lakes of Exaltación Municipal 
Protected Area, Beni Department (Montaño, 2016; 
G. Ayala & R. Wallace, pers. obs.), and at Barba 
Azul Nature Reserve in Yacuma municipality that 
is part of the conservation area of the endemic 
blue-throated macaw (Ara glaucogularis) (Kingsbury, 
2010, 2012). iNaturalist records come from Germán 
Busch and José Miguel de Velasco provinces in San-
ta Cruz Department; as well as from Yacuma, San 
Javier and General José Ballivián provinces in Beni 
Department.

Tamandua tetradactyla 
(southern tamandua)

There are new localities along the Yacuma 
River in the Llanos de Moxos in Beni Department 
(WCS, unpublished data), in the Great Tecton-
ic Lakes of Exaltación Municipal Protected Area 
(Montaño, 2016; G. Ayala & R. Wallace, pers. obs.), 
and at Barba Azul Nature Reserve in Yacuma mu-
nicipality that is part of the conservation area of the 
endemic blue-throated macaw (Ara glaucogularis) 
(Kingsbury, 2010, 2012). Additional new records 
were added at El Palmar National Park, Lagarpam-
pa-Mollepampa Municipal Protected Area, and in 
the San Lorenzo and Cercado provinces of Tarija 
Department from the long-term camera-trap study 
by the Andean Carnivore Conservation Program 
(Museo d'Orbigny, Cochabamba) (X. Velez-Liendo, 
pers. comm.). iNaturalist records include the north-
ernmost location for the species, in Nicolás Suárez 
province, Pando Department; records from Ñuflo 
de Chaves y Cercado, Santa Cruz Department; and 
others from Cercado and Yacuma provinces, Beni 
Department.

Choloepus hoffmanni 
(Hoffmann's two-toed sloth)

WCS field staff obtained photographic records 
of one individual at the Santo Domingo commu-
nity near Apolo, La Paz Department and another 
individual rescued by Madidi park guards on the 
Beni River (La Paz / Beni Departments). iNaturalist 
records come from Nicolás Suárez and Madre de 
Dios provinces in Pando Department, as well as 
from Vaca Díez province in Beni Department.

Bradypus variegatus 
(brown-throated three-toed sloth)

Camera trap surveys in Yacuma municipality 
and the Great Tectonic Lakes of Exaltación Munici-
pal Protected Area, Beni Department provided new 
records (Ten et al., 2016). iNaturalist records come 
from Vaca Díez, General José Ballivián, Mamoré 
and Cercado provinces in Beni Department, with 
many in and near the city of Trinidad; and also from 
Ñuflo de Chaves, Ignacio Warnes, Sara and Andrés 
Ibañez provinces in Santa Cruz Department.

Ecology
Habitat selection

No comprehensive population assessment or 
basic ecological study has been undertaken for 
any Xenarthra species in Bolivia in the past decade. 
However, recent studies have used camera traps 
to evaluate the effect of forest management activ-
ities on terrestrial mammals, including armadillos 
and anteaters. Arispe Liaños (2018) used camera 
traps at an Amazonian forest site in northern Santa 
Cruz Department to evaluate the effects of Forest-
ry Stewardship Council (FSC) certified forest man-
agement on terrestrial mammals, including four 
armadillos (C. unicinctus, D. beniensis, D. novemcinc
tus, and P. maximus) and two anteaters (M. tridacty
la and T. tetra dactyla). However, with less than five 
records per species, comparative analyses could not 
be conducted for most of the species. For the two 
species with more than 10 records, D. novemcinctus 
and T.  tetradactyla, the author did not detect any 
significant differences in abundance across forest 
blocks harvested recently (0–1 year) versus blocks 
harvested previously (12–14 years).

Kosydar et al. (2014) combined camera traps 
with track plots at a Chiquitano Dry Forest site (mo-
saic of protected forest, cattle ranch, and mecha-
nized agriculture) to evaluate the effects of hunting 
and forest fragmentation on species abundance and 
richness. Overall, they recorded four armadillo spe-
cies (D. novemcinctus, E. sexcinctus, T. matacus, and 
P. maximus) and two anteater species (M. tridactyla 
and T. tetradactyla). Only D. novemcinctus provided 
sufficient records for comparative analysis, and the 
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differences were not significant between hunted, 
fragmented, and protected sites. When grouping 
the records, the four armadillos had reduced abun-
dance in hunted areas, but the two anteaters did not.

Comparing certified timber extraction opera-
tions across four countries—Bolivia, French Guiana, 
Nicaragua, and Guatemala—Polisar et al. (2016) 
used systematic camera trap survey data to exam-
ine the benefits of certification for jaguar conserva-
tion specifically and for other species incidentally. 
They grouped the Xenarthra together, and for the 
three Chiquitano Dry Forest concessions in Boliv-
ia, they reported xenarthrans to be most abundant 
at the site with more hunting, fragmentation, and 
fires. They went further, and proposed D. novem
cinctus as a possible candidate for managed hunting 
by local communities because of the species' high 
reproductive rate and generalist habitat preferenc-
es, although this recommendation is not specific to 
the Bolivian sites.

Pérez-Zubieta (2011) conducted a field study 
of highland C. vellerosus (formerly C. nationi) hab-
itat use in the Altiplano of Oruro Department. He 
monitored track plots and armadillo signs in three 
types of plots: cultivated potato (Solanum tubero
sum) fields, sand dunes, and grasslands. He found 
more armadillo foraging activity in cultivated fields 
and in sand dunes as opposed to grasslands, and 
more armadillo burrows in sand dunes. Real or per-
ceived crop damage fosters negative feelings from 
local farmers and the author suggested working 
with them to design and implement appropriate 
conservation measures.

Quiroga & Huayta (2017) built single-season 
occupancy models for C. vellerosus in the municipal-
ities of Huari, Pampa Aullagas, and Orinoca in Oru-
ro Department. In contrast to Pérez-Zubieta (2011), 
the models suggested that armadillos avoided cul-
tivated areas and preferred a more mixed environ-
ment consisting of sand dunes with the presence 
of Festuca dolichophylla (Poaceae) and Baccharis inca
rum (Asteraceae). However, the biggest difference 
between the two studies was that, in the former, the 
cultivated fields were dominated by quinoa. This 
difference might suggest an armadillo preference 
for certain crops, which could potentially affect 
the level of conflict, either perceived or real, with 
farmers.

Predation

Flores-Turdera et al. (2021) completed a study 
of food habits of jaguar and puma (Puma concolor) 
in the lower Tuichi and Hondo Rivers in Madidi Na-
tional Park and Integrated Management Area and 
Pilón Lajas Biosphere Reserve. They found that Xe-
narthra were rare prey species: M. tridactyla for jag-
uar; T. tetradactyla and B. variegatus for puma.

A curious predator-prey relationship was noted 
by Berkunsky et al. (2012) who found two D. novem
cinctus and two E. sexcinctus in the nest of a crowned 
eagle (Urubitinga coronata) in the Moxos savannas 
of Beni Department. Armadillos have been report-
ed as prey for this eagle elsewhere (Maceda et al., 
2003; Pereyra Lobos et al., 2011), and the authors 
thought that armadillos may be particularly import-
ant prey in the breeding season.

Diet

Wallace & Painter (2013) reported frugivory 
by P. maximus in Amazonian forests of Bolivia. The 
stomach of an individual killed by a subsistence 
hunter contained exclusively unidentified figs (Fi
cus sp.), while at another site they observed feeding 
signs of the giant armadillo under fig trees.

Behavior

To better manage a captive population of C. ve
llerosus, de la Quintana et al. (2017) evaluated ago-
nistic behaviors of 12 individuals in the Municipal 
Zoo Vesty Pakos in La Paz, Bolivia. Agonistic be-
haviors among males, when several were housed 
together, included growling, head-butting or 
body-slamming, and chasing. The most aggressive 
male did not tolerate any other male, whereas the 
other males could be habituated to each other and 
live in pairs. Females were not aggressive to each 
other.

A spool-and-thread study of T. matacus in the 
Chaco provided information on daily displacement, 
burrow and nest use, and feeding behavior (Noss, 
2013). The method provided a maximum of five 
days of tracking, and the 350 m daily thread was 
frequently fully drawn out or broken in a single day. 
Animals slept in nests of dry leaves, dense brome-
liads, or burrows of other animals. Observed signs 
suggested that animals were feeding principally on 
insects, including termites, and on plants.

Threats
Habitat loss

As elsewhere, deforestation is a major threat to 
xenarthrans, especially to sloths. Pressures in the 
lowlands (Amazon forest, Llanos de Moxos savan-
na, Chiquitano dry forest, Chaco, and Pantanal) are 
also increasing as a result of economic pressures, 
policy changes, and frequent fires in the past de-
cade. The modeling work of Romero-Muñoz et al. 
(2020, see below) found that habitat destruction 
was the main driver for the shrinkage of high-qual-
ity habitat for xenarthrans. International markets 
for soy and beef have driven the conversion of for-
ests and savannas to farms and ranches, and the 
construction and improvement of roads (Fehlen-
berg et  al., 2017). Government policy has further 
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fomented conversion by modifying the ecological 
zoning from forest land use categories to agriculture. 
Government policy has also promoted the re-settle-
ment of highland farmers into the lowlands; these 
colonists clear natural habitats for their settlements 
and farms (Colque et al., 2019).

Fire is used every year to clear pastures and 
fields, particularly in savanna formations. How-
ever, fires from July to September 2019 were es-
pecially severe in Bolivia, with over 5 million ha 
burned; 74% of this area was forest as opposed to 
grasslands. Fires spread into national, departmen-
tal, and municipal protected areas, as well as indig-
enous territories and private lands (Anívarro et al., 
2019; NATIVA, 2019a). The severity of the fires 
was attributed to the coincidence of environmental 
conditions (drought and winds) with the socio-eco-
nomic pressures described above (Colque et al., 
2019), and the legalization of “controlled burns” in 
lowland forests (NATIVA, 2019b; Romero-Muñoz 
et al., 2019). Fires continued to be severe in 2020 
and 2021, with unpublished government reports 
of M. tridactyla, T. tetradactyla, and several species 
of armadillos burned, and some survivors killed 
by illegal hunters while escaping the fires (E. Alia-
ga-Rossel, pers. obs.). Initial analyses of the effects 
of the fires on wildlife have focused on the jaguar 
as the umbrella species (Anívarro et al., 2019), but 
also noted that IUCN Vulnerable species including 
M. tridactyla and P. maximus were affected (WCS, 
2020). News reports also highlighted jaguars, but 
they did mention anteaters and armadillos among 
other affected species that were killed or displaced 
(CE Noticias Financieras, 2019; International Busi-
ness Times, 2019).

Hunting

The majority of species of both the Cingulata 
and Pilosa are affected by hunting. Armadillos, es-
pecially Dasypus and Priodontes, are used as a protein 
source by indigenous and local people throughout 
their ranges (Noss et al., 2008; Aliaga-Rossel, 2011, 
ASASG, 2021). Indeed, over the last 30 years, the 
spatial impact of hunting pressure across the Gran 
Chaco was as large as that of habitat destruction for 
xenarthrans (Romero-Muñoz et al., 2020; see be-
low). The law permits subsistence hunting of these 
species, although some studies show that hunting is 
not always sustainable (Fragoso et al., 2000; Alia ga-
Rossel, 2011), in particular with the acculturation of 
indigenous people and isolated rural populations. 
The change from subsistence to commercial arma-
dillo hunting is evident, with armadillos being sold 
at bus stops in the lowlands along the roads from 
Cochabamba to Santa Cruz.

In a review of how hunting dogs affect wildlife, 
Koster & Noss (2013) re-evaluated hunting records 
from Isoseño-Guaraní indigenous communities 
in the Bolivian Chaco. Five armadillo species are 
commonly hunted for subsistence: D. novemcinctus, 
E. sexcinctus, C. villosus, C. vellerosus, and T.  mata
cus. Dogs were particularly effective at locating the 
three nocturnal armadillos (D. novemcinctus, C. vi
llosus, T. matacus), and two or more dogs were more 
effective than a single dog. Although they were not 
consumed, the anteaters M. tridactyla and T. tetradac
tyla were occasionally chased and killed by hunting 
dogs, or killed by the hunters in order to protect the 
dogs from harm. Researchers here also used local 
hunters with trained dogs to capture D. novemcinc
tus and T. matacus alive for abundance and health 
studies (Cuéllar, 2002; Deem et al., 2009).

Figure 1. Traditional instrument, the charango, using mainly C. vellerosus, formerly C. nationi.
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Armadillos continue to be hunted for cultural 
purposes, most importantly quirquincho (C. vellero
sus) carapaces for the fabrication of charangos and 
matracas (Romero-Muñoz & Pérez-Zubieta, 2008; 
Fobar, 2019). The charango (Fig. 1) is a small An-
dean stringed instrument of the lute family, which 
probably originated by copying guitars during the 
colonial period. Matracas are rattles used in a tra-
ditional dance called the Morenada, performed by 
hundreds of dancers. Between 2008 and 2009, Por-
cel (2012) counted over 900 dancers at the Oruro 
carnival event using matracas made with the car-
apaces of armadillos. In interviews, many dancers 
commented that they tend to lose the matracas, 
break them while dancing, or that they simply have 
more than one. In a similar study in 2014, Quiroga 
(2015) counted over 1,500 dancers using matracas.

In order to address this problem, the govern-
ment made it illegal in 2015 to sell or possess a 
new matraca (Fobar, 2019). Therefore, in 2016 the 
Oruro Folklore Groups Association (Asociación de 
Conjuntos Folklóricos de Oruro or ACFO) declared 
to the General Biodiversity and Protected Areas 
Directorate the use of 2,084 matracas (F. Suárez, 
pers. comm.). Under Administrative Resolution 
VMABCCGDF No. 004/18 (MMAyA, 15 January 
2018) and Inter-Institutional Agreement No. 163 
between ACFO, the Ministry of Environment and 
Water (MMAyA), and the Ministry of Cultures and 
Tourism, matracas were registered for all dancers 
in 2019. The agreement seeks to prevent, catalog, 
regulate, replace, and eliminate the use of wildlife 
specimens and products in all cultural activities in 
which ACFO participates. Although the laws forbid 

and regulate illegal trafficking, the deep-rooted cul-
tural meaning of this species, especially for people 
living in the High Andes, in addition to a lack of en-
forcement, make quirquincho hunting a challenge 
that needs more creative thinking. Quiroga (2015) 
found that quirquinchos were still widely available 
in small markets, as they are also used as good luck 
charms, and to date we do not know whether the 
demand for these products has decreased or contin-
ues. In the lowlands, D. novemcinctus tails are sold 
as key chains.

Synergistic effects of habitat destruction 
and hunting

An expansive modeling study, in both geo-
graphic and temporal scales, evaluated the effects 
of habitat destruction and hunting, acting sepa-
rately and synergistically, on mammals across the 
three-nation Gran Chaco region from 1985 to 2015 
(Romero-Muñoz et al., 2020). Covering 1.1 million 
km2, the Gran Chaco became a global hotspot of de-
forestation due to the expansion of beef and soy ag-
riculture (Hansen et al., 2013). The study combined 
habitat suitability with hunting-pressure models to 
map the change in the footprints of both threats, and 
the consequent change in high-quality habitat over 
three decades for 48 medium and large-sized mam-
mals with sufficient data to produce reliable habitat 
models, including eight armadillo and two anteat-
er species. Among sloth species, only B. va riegatus 
reaches the Chaco, but only marginally, and was ex-
cluded from the analysis due to insufficient records. 
On average, xenarthran species lost 3.5% ± 25.4 
SD of their high-quality habitat between 1985 and 

Table 3. Percent change in threats affecting Xenarthra in the Gran Chaco region from 1985 to 2015. Major threats were loss of 
high-quality habitat, hunting pressure, habitat destruction, and the combined effect of hunting pressure and habitat destruc-
tion. Source: Romero-Muñoz et al. (2020).

Species High-quality habitat Hunting Habitat destruction Both threats

Dasypus novemcinctus -17.3 5.7 118.3 110.7

Chaetophractus vellerosus 40.7 39.5 -27.3 4.6

Chaetophractus villosus 6.4 17.2 2.9 33.8

Euphractus sexcinctus -1.6 0.6 10.0 11.0

Calyptophractus retusus 31.6 17.9 20.9 23.8

Priodontes maximus -55.9 43.4 -10.4 29.7

Tolypeutes matacus -5.1 18.1 15.3 47.0

Myrmecophaga tridactyla -6.5 12.9 56.2 94.8

Tamandua tetradactyla -10.8 8.2 6.6 21.7
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2015 (Table 3). This value is somewhat misleading 
because three species—C. vellerosus, C. villo sus, and 
Cal. retusus—gained high-quality habitat. Howev-
er, for the remaining seven species that lost high 
quality habitat the average loss was 16%. Priodontes 
maximus lost the most high-quality habitat (55%), 
followed by D. novemcinctus (~17% loss), while 
M. tridactyla and T. tetradactyla lost 6.5% and 10.8% 
of their habitat, respectively (Table 3). On average 
for all xenarthrans, the footprint of habitat destruc-
tion increased by 17% over this period, that of hunt-
ing by 22%, and that of both threats acting together 
by 42%.

Roadkills

The construction of new paved roads and the 
paving of dirt roads, for example the new San Ig-
nacio-Trinidad and San Borja-Yucumo roads in 
Beni Department, have increased the number of 
armadillos, sloths, and anteaters killed by vehicles 
(E. Aliaga-Rossel, pers. obs.). Also, as mentioned 
previously, animals fleeing forest fires were hit 
by vehicles. Precise figures for this mortality are 
not available, but the problem requires further 
investigation.

Conservation Status

The recent Supreme Decree 4489 (April 2021) 
forbids any form of sport hunting in the country, 
as well as activities related to trade, trafficking, or 
keeping wild animals as pets. However, the lack of 
enforcement and public dissemination of the law 
reduces the effectiveness of this Supreme Decree.

Overall, the conservation status for Xenarthra 
species in Bolivia is thought to be relatively stable, 
with vast protected areas (national, departmental, 
municipal, and private), indigenous territories, and 
certified forestry concessions where deforestation 
and hunting are limited. However, some ecore-
gions are especially threatened. For example, less 
than 4% of the inter-Andean Dry Valleys are under 
some form of protection. Similarly, the vast Llanos 
de Moxos savannas are poorly represented by na-
tional protected areas. Outside of protected areas, 
the threats are those described above for all spe-
cies, especially habitat destruction and road kills, as 
well as hunting of some armadillos for subsistence 
purposes. It is not currently possible to quantify the 
increasing number of wildlife killed by fires, traf-
fic, and illegal hunting. In an attempt to model the 
potential scenarios for the Bolivian Amazon un-
der future land cover change and climate change, 
Osipova & Sangermano (2016) used T. tetradactyla, 
the jaguar, and the lowland tapir (Tapirus terrestris) 
as a multi-species umbrella, projecting losses of be-
tween 70% and 83% of their ranges by 2050.

A positive response to the pressures described 
above is the creation of new protected areas, 
most notably Ñembi Guasu (1.2 million ha) and 

Guajukaka (285,000 ha) by the indigenous mu-
nicipality of Charagua (Santa Cruz Department). 
Charagua Iyambae is Bolivia's first legally recog-
nized Autonomous Indigenous Native Campesino 
municipality, established by the Guaraní indige-
nous people. The two new protected areas in the 
Bolivian Chaco connect Otuquis and Kaa-Iya Na-
tional Parks in Bolivia with Paraguay's Héroes del 
Chaco Departmental Reserve. These new areas 
extend legal protection to all the Chaco Xenarthra, 
with T. tetradactyla, M. tridactyla, and P. maximus cit-
ed as vulnerable species that benefit from the new 
protected areas (Arnold & Brown, 2018; NATIVA, 
2019a,b; Sierra Praeli, 2019a,b). Sadly, to date more 
than 250,000 hectares of forest in Ñembi Guasu 
were burned and destroyed in the fires described 
above, affecting all the wildlife present (NATIVA, 
2019b).

Conclusions
Few researchers in Bolivia are working directly 

with Xenarthra species, and efforts should be made 
to encourage the design of field research focused on 
the new protected areas mentioned above. Records 
that are by-catch data from studies focused on other 
species do not provide adequate ecological data to 
guide effective site-specific conservation measures 
for Xenarthra in Bolivia. Therefore, specific long-
term field studies on habitat preference, distribu-
tion, and population trends should be prioritized.

Because C. nationi is no longer recognized as a 
species endemic to the Bolivian Andes, having been 
lumped with a more widespread species, it is no 
longer considered threatened (Vulnerable) by the 
IUCN. As a result, researchers will face increased 
difficulties in obtaining funding and generating in-
terest to study this species (Foban, 2019). Official-
ly, the Red List of Vertebrates of Bolivia (MMAyA, 
2009) still considers the Andean hairy armadillo 
(C. nationi) to be endangered, and government leg-
islation focuses specifically on reducing quirquin-
cho exploitation for cultural purposes. The Red List 
is also over a decade old, and should be updated 
with systematic evaluations of threats facing each 
species of Xenarthra today.

Support from government agencies and na-
tional and international NGOs to implement pro-
tected areas and landscape management activities 
continue. These efforts, although they benefit Xe-
narthra in general, focus on emblematic species 
such as jaguars or threatened habitats, and are not 
specifically directed to Xenarthra.

New records of Xenarthra were obtained from 
lesser known or neglected ecosystems such as the 
Inter-Andean Dry Forests and the Bolivian-Tucumán 
Forest. The number of threatened ecosystems is in-
creasing, and some are more vulnerable to recurrent 
forest fires as well as to continuous and frequent 
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droughts, such as the High Andean Sand Dunes, 
Chiquitano Dry Forest, and Bolivian-Tucumán Forest. 
Further research and conservation efforts should be 
focused in these ecosystems.

Future research priorities for xenarthrans in 
Bolivia should include further distribution stud-
ies because recent taxonomic changes and known 
global distributions suggest that at least four addi-
tional species could possibly occur in the country. 
For Cingulata, given nearby records in northern 
Argentina, it seems probable that the Yungas less-
er long-nosed armadillo (Dasypus mazzai) may be 
present in the extreme south of Bolivia in Tarija 
Department (Wallace & Porcel, 2010). Similarly, in 
the southern portion of the Bolivian Chaco it is very 
possible that, if Cabassous is present, then the spe-
cies would be the Chacoan naked-tailed armadillo 
C. chacoensis, based on Paraguayan records (Wallace 
& Porcel, 2010; Smith & Rios, 2018). For Pilosa, the 
recent taxonomic revision for Cyclopes (Miranda 
et al., 2018) is likely to yield additional species for 
Bolivia. For example, unconfirmed photographic 
records suggest that the red silky anteater C. rufus 
and Thomas' silky anteater C. thomasi may both be 
present in the north of the country (RAI, 2018).

Finally, the COVID-19 pandemic has changed 
lives as well as worldwide views on biodiversi-
ty, given the possible zoonotic origin of the virus. 
Preserving biodiversity should be a public health 
priority. As conservationists, we must increase 
knowledge and protection of Xenarthra species and 
their habitats. Our efforts can also benefit from co-
ordination with global initiatives like the UN De-
cade of Ecosystem Restoration in order to prevent, 
halt, and reverse the degradation of our ecosystems.
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Distribution of the species of armadillos in Bolivia (modified from Wallace et al., 2010, 2013) with new records since 
2012. Medium confidence: tracks or low-quality photographs; High confidence: direct observation, specimen collected, 
or high-quality photographs. All records since 2012 had a high confidence level.
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Distribution of the species of Pilosa in Bolivia (modified from Wallace et al., 2010, 2013), with new records since 2012. 
Medium confidence: tracks or low-quality photographs; High confidence: direct observation, specimen collected, or 
high-quality photographs. All records since 2012 had a high confidence level.
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Novo registro de Myrmecophaga tridactyla Linnaeus, 1758 
(Mammalia: Xenarthra) no estado do Rio Grande do Sul, Brasil
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Resumo O tamanduá-bandeira Myrmecophaga tridactyla ocorre amplamente ao longo da região Neotropi-
cal. No entanto, é provável que esteja extinto em parte de sua distribuição original, levando esta espécie a 
ser classificada como Vulnerável à extinção (VU) pela IUCN. Um novo registro de ocorrência da espécie 
foi obtido no município de Santo Antônio das Missões, localizado na região de transição entre o bioma 
Mata Atlântica e Pampa, no estado do Rio Grande do Sul, Brasil. O registro de um indivíduo atropelado foi 
obtido durante o monitoramento de fauna realizado na rodovia BR-285 em novembro de 2019.

Palavras-chave: atropelamento, Bioma Pampa, conservação, tamanduá-bandeira

New record of Myrmecophaga tridactyla Linnaeus, 1758 (Mammalia: Xenarthra) in the State of Rio Grande do 
Sul, Brazil

Abstract The giant anteater Myrmecophaga tridactyla is widely distributed throughout the Neotropical re-
gion. However, it is likely to be extinct in part of its original distribution, leading this species to be clas-
sified as Vulnerable (VU) by the IUCN. A new occurrence record of a giant anteater was obtained in the 
municipality of Santo Antônio das Missões, located in the transition region of the Atlantic Forest and 
Pampa biomes in the state of Rio Grande do Sul, Brazil. The record of a giant anteater road-kill victim was 
made during a road monitoring carried out on BR-285 in November 2019.

Keywords: conservation, giant anteater, Pampa Biome, roadkill

Myrmecophaga tridactyla Linnaeus, 1758, cha-
mado popularmente de tamanduá- bandeira, é uma 
espécie conhecida devido as suas peculiaridades 
morfológicas e comportamentais (Chebez, 1994; 
Eisenberg & Redford, 2000; Chebez & Cirigno-
li, 2008). Dentre suas distintas características vale 
ressaltar sua ecologia alimentar, altamente espe-
cializada no forrageamento de formigas e cupins 
(Mourão & Medri, 2007). Esta especialização na 

dieta, associada à baixa taxa reprodutiva e grande 
tamanho corporal, torna a espécie mais sensível a 
impactos de origem antrópica, como atropelamen-
tos e degradação de habitats (Ascensão et al., 2017; 
Giroux et al., 2021).

Segundo Pinto et al. (2018), a fragmentação de 
habitats e a mortalidade por atropelamento em 
estradas causam efeitos negativos nas populações 
de tamanduá-bandeira no Brasil, principalmente 
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na região Centro-Sul, considerada como uma zona 
crítica e suscetível a essas ameaças. Desbiez et al. 
(2020) demostraram com análises de viabilidade 
populacional que a mortalidade por atropelamen-
tos é uma ameaça séria para a persistência em lon-
go prazo. Dessa forma, a fragilidade em relação a 
atropelamentos e a perda de habitats influenciam 
diretamente no declínio populacional da espécie, 
inclusive, tornando-a rara em diversas regiões do 
país (MMA, 2008).

O tamanduá-bandeira ocorre em climas tropi-
cais e subtropicais das Américas Central e do Sul e 
regiões áridas do Chaco, Cerrado e Caatinga (Wet-
zel, 1982; Gardner, 2008). Suas populações foram 
reduzidas em toda sua área de ocorrência levando a 
ser considerada Vulnerável (VU A2c) mundialmen-
te, com extinções regionais, em especial na porção 
central e sul de sua distribuição (Miranda et al., 
2014). A espécie é considerada extinta no Uruguai 
(Fallabrino & Castiñeira, 2006; Ameneiros et al., 
2015) e em perigo de extinção na Argentina (Di 
Blanco et al., 2019). Contudo, neste país, na Reser-
va Natural de Iberá, a espécie é alvo de um projeto 
de reabilitação e reintrodução, onde entre os anos 
de 2007 e 2012 foram reintroduzidos 18 indivíduos 
(Di Blanco et al., 2016). Além disso, a espécie possui 
apenas quatro registros próximos a região de fron-
teira entre Misiones (Argentina) e Rio Grande do 

Sul (Brasil) entre os anos 2006 e 2012, sendo estes 
decorrentes de monitoramento participativo (Bauni 
et al., 2013).

No Brasil a espécie é categorizada como Vul-
nerável (VU) (ICMBio/MMA, 2018). Nos estados 
da região sul a situação é considerada crítica. No 
Paraná é classificada como Criticamente Ameaçada 
(CR) (Mikich & Bérnils, 2004), em Santa Catarina 
não há informações sobre a espécie há mais de 30 
anos (Cherem et al., 2004; Tortato & Althoff, 2011) 
e segundo a avaliação mais recente do ICMBio, a 
espécie está Regionalmente Extinta (REx) (FATMA, 
2011). No estado do Rio Grande do Sul, a espécie 
é considerada como Criticamente Ameaçada (CR) 
segundo a lista estadual de espécies ameaçadas de 
extinção (Rio Grande do Sul, 2014). Essa categoria 
foi indicada visto que existem apenas indicações 
imprecisas de sua ocorrência no estado (Silva, 1994; 
Freitas et al., 2009). Uma delas é um registro histó-
rico, depositado no museu do município de São 
Lourenço do Sul (Vaz, 2003), e a outra é referente 
a um registro de indivíduo atropelado no ano de 
1999, no município de São Francisco de Paula, sem 
registro fotográfico ou tombamento de material 
(Faria-Corrêa & Villela, 2003; Fontana et al., 2003). 
Assim, a ausência de registros recentes contribui 
para a categorização de extinção regional da espé-
cie (ICMBio/MMA, 2018). Aqui, documentamos 

Figura 1. Registros de tamanduá-bandeira Myrmecophaga tridactyla Linnaeus, 1758 na região Sul do Brasil, segundo levantamento no 
site http://www.splink.org.br/.
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Uma das principais ameaças para a conserva-
ção de M. tridactyla é a perda e degradação de habi-
tats (Miranda et al., 2014). O Pampa teve uma perda 
de 21% da cobertura remanescente de vegetação 
nativa entre os anos de 1985 a 2019 (Braga, 2009; 
Miranda et al., 2014; Projeto MapBiomas, 2020). 
Considerando essa degradação através da expan-
são das fronteiras agrícolas com o grande avanço 
do cultivo de soja, plantio de espécies florestais 
exóticas, urbanização e caça predatória (Bilenca & 
Miñarro, 2004), juntamente com o baixo número 
de registros, existe a possibilidade da espécie estar 
extinta no estado Rio Grande do Sul, devido à redu-
ção de habitats adequados para a sua manutenção. 
Entretanto, levantamos a possibilidade da existên-
cia de uma pequena população ou até mesmo de 
movimentação de indivíduos provenientes da Ar-
gentina, considerando a proximidade de registros. 
Assim, destacamos a extrema necessidade de mais 
levantamentos focados na busca por essa espécie 
no estado, principalmente na região do registro.
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First records of the seven-banded armadillo (Dasypus septemcinctus) 
and the six-banded armadillo (Euphractus sexcinctus) 
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Abstract Armadillos are poorly studied in Bolivia and there is little information on their ecology, natural 
history, and distribution in the country. Here we increase the knowledge of the geographic distribution of 
two species of armadillos, Dasypus septemcinctus and Euphractus sexcinctus, with new camera trap-derived 
distribution records in northwestern Bolivia, in the department of La Paz. These new records are the west-
ernmost records of the geographic distribution of both armadillos and are also new records for Madidi 
National Park and Natural Area of Integrated Management.

Keywords: armadillos, camera traps, Madidi National Park and Natural Area of Integrated Management, 
new records

Primeros registros del armadillo de siete bandas (Dasypus septemcinctus) y el armadillo de seis bandas (Euphrac-
tus sexcinctus) en el noroeste de Bolivia

Resumen Los armadillos están poco estudiados en Bolivia y hay escasa información sobre su ecología, his-
toria natural y distribución en el país. Aquí aumentamos el conocimiento de la distribución geográfica de 
dos especies de armadillos, Dasypus septemcinctus y Euphractus sexcinctus, con nuevos registros de distribu-
ción obtenidos con cámaras trampa en el noroeste de Bolivia, en el departamento de La Paz. Estos nuevos 
datos son los registros más occidentales de la distribución geográfica de ambos armadillos y también son 
nuevos registros para el Parque Nacional y Área Natural de Manejo Integrado Madidi.

Palabras clave: armadillos, cámaras trampa, nuevos registros, Parque Nacional y Área Natural de Manejo 
Integrado Madidi

Armadillos belong to the order Cingulata 
and are characterized by having a dorsal carapace 
formed by juxtaposed plates arranged in transverse 
rows, with tails and short limbs. Armadillos are 
distributed from the central United States to the 
southern tip of Argentina (Wetzel, 1985; Eisenberg 
& Redford, 1999; Noss et al., 2010). Many armadillo 

species are threatened by habitat loss and degra-
dation, as well as overhunting (Superina & Abba, 
2020).

Bolivia is one of the countries with the greatest 
richness of armadillos, with at least 11 species dis-
tributed in different habitats (Aguirre et al., 2019). 
In northern Bolivia, six species are present, three 
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of the genus Dasypus and one species each of the 
genera Cabassous, Euphractus, and Priodontes (Noss 
et al., 2010). The seven-banded armadillo (Dasypus 
septemcinctus Linnaeus, 1758) and the six-banded 
armadillo (Euphractus sexcinctus Linnaeus, 1758) are 
species with few distributional records in northern 
Bolivia, as compared to D. novemcinctus and D. be
niensis. Dasypus septemcinctus is the smallest species 
of the genus (total head-body length: 380–525 mm), 
with six to seven mobile bands on its carapace 
and a very short tail (Noss et al., 2010; Superina & 
Abba, 2018). It has the southernmost distribution 
of the genus, occurring in Brazil, Paraguay, Boliv-
ia, Uruguay, and Argentina. It is present in savanna, 
grassland, forest, and disturbed habitats (Noss et al., 
2010; Feijó, 2020). Until 2010, in Bolivia there were 
only 22 confirmed records of this species in the 
Beni, Santa Cruz, and Tarija departments, at alti-
tudes between 100 and 800 m asl (Noss et al., 2010; 
Wallace et al., 2013) (Fig. 1).

The six-banded armadillo (E. sexcinctus) has a 
chunkier appearance, with 6–7 mobile bands on the 

carapace, a total head-body length of 355–540 mm, 
and a distinctive triangular-shaped head (Noss 
et al., 2010; Superina & Abba 2018). It is distributed 
from southern Suriname to northern Argentina, in 
savanna, scrub, and dry and semi-deciduous forest 
habitats (Noss et al., 2010). In Bolivia, until 2010, 
there were a total of 276 records in the departments 
of Beni, Santa Cruz, Chuquisaca, Tarija, and La Paz, 
in an altitudinal range from 100 to 894 m asl (Noss 
et al., 2010; Wallace et al., 2013). In 2016 two more 
records of the six-banded armadillo were added by 
camera traps in the Beni Department (Ayala et al., 
2017) (Fig. 1).

During 2017, as part of the scientific expedi-
tion Identidad Madidi (Identidad Madidi & SER-
NAP, 2020), a research campaign was conducted 
to record the biodiversity of the middle part of the 
Heath river, including efforts to sample the natural 
pampas grasslands in the Pampas del Heath. This 
work reports new records of two armadillos, D. sep
temcinctus and E. sexcinctus, in northwestern Bolivia 
and updates their national and global distribution.

Figure 1. Updated geographic distribution of the six-banded armadillo (Euphractus sexcinctus) and the seven-banded armadillo (Da
sypus septemcinctus) with new records in northwestern Bolivia and previously published records (Wallace et al., 2013; Ayala 
et al., 2017). Confidence level 1 – Low: Interviews; Confidence level 2 – Medium: Footprints – tracks, Confidence level 3 – High: 
Direct observation, specimen collected and photographs.
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Camera trapping efforts in the Pampas del 
Heath yielded a sampling effort of 373.44 trap 
nights in savanna and 1,505.96 trap nights in for-
est habitats. Line transects amounted to a total dis-
tance of 48 km.

Euphractus sexcinctus was recorded with cam-
era traps (Fig. 2) at two stations in savanna-scrub 
at distances of 51 and 140 m from the forest edge. 
Dasypus septemcinctus was recorded with camera 
traps (Fig. 3) in the natural savanna at 870  m dis-
tance from the forest edge and in line transects at 
550 m from the edge (Table 1).

The records of both armadillos in the Pampas 
del Heath are the first for the Madidi national pro-
tected area, and the first of D. septemcinctus for the 
La Paz Department. These observations are also the 
westernmost records of the overall distribution of 
both species.

Both species of armadillos presented low oc-
currence of records, suggesting that they are spe-
cies of relatively low abundance. Camera trapping 
with 25 days of effective sampling recorded E. sex
cinctus twice and D. septemcinctus once, and in 23 
days of line transect sampling D. septemcinctus was 
registered once. Three other armadillo species 
were also registered during fieldwork: D. novem
cinctus (n = 231 photographs; n = 18 independent 
events), D. beniensis (n = 184 photographs; n = 11 in-
dependent events), and Priodontes maximus (n = 24 
photographs; n = 3 independent events) (Ayala & 
Viscarra, 2018).

The closest records of E. sexcinctus with high 
taxonomic reliability (camera trap records) to the 
new records reported in this study are in General 
José Ballivian Province, Beni Department (Ayala 
et al., 2017), at a distance of 235 km (Fig. 1). The clos-
est record of D. septemcinctus with high taxonomic 
reliability (specimen) to those reported in this study 
is found in the San Borja municipality, General José 
Ballivian Province, Beni Department (Wallace et al., 
2013), at a distance of 307 km (Fig. 1). The records of 
both species of armadillos in the Pampas del Heath 
are the first for northwestern Bolivia, as well as the 
westernmost records of their distribution in South 
America. Therefore, this finding expands the known 
distribution of both species. It is also likely that 
their distribution extends throughout the Pampas 
del Heath (approximately 587 km2), including the 
small piece of Pampas on the Peruvian side of the 
Heath river. Given the proximity of these records 
to the Peruvian portion of the Pampas del Heath 
grasslands, surveys in Peru are urgently required as 
both would be new species for the country.

We recommend further studies focused on es-
timating the population status of both armadillos in 
this area. Globally, both species are currently clas-
sified as Least Concern (LC) according to the IUCN 

The study was conducted in the Heath basin in 
the Madidi National Park and Natural Area of In-
tegrated Management (Madidi NP NAIM). The site 
has a slight altitudinal gradient of 194 to 222 m asl. 
The main camp was located in Puerto Moscoso 
(13°0'59.33''S, 68°51'7.14''W), a three-day boat ride 
from Puerto Chive. The survey was conducted from 
20 June to 17 July 2017.

In general, the climate is warm, humid and 
tropical, with a marked dry season between May 
and October, and a total annual precipitation of 
approximately 2000 mm. The average temperature 
is between 24 and 26 °C (Montambault, 2002). The 
study area presents flooded forest, terra firme forest, 
pampas transition forest (chaparral or scrub), forest 
islands, gallery forest, and palm groves associated 
with savannas and swamps. The Pampas del Heath 
are a unique vegetation formation associated with 
fire dynamics, drainage and micro-relief (Montam-
bault, 2002; Identidad Madidi & SERNAP, 2020). 
The Pampas del Heath are little explored, especially 
in the flooded parts.

Two methodologies were employed to record 
medium and large-sized mammals in the Pampas 
del Heath: camera trap surveys and line transects. A 
total of 71 camera trap stations were placed (savan-
na n = 15; forest n = 56), with a distance between sta-
tions of 0.7–2 km, collectively covering an effective 
area of 152.58 km2 in forest and 31.58 km2 in savan-
na habitats (savanna edge, forest island, and savan-
na scrub habitats). All cameras were programmed 
to operate 24 hours a day, taking 10 photos for each 
event at 1-minute intervals. All stations were active 
for 25 effective days.

A 4 km long path was enabled in the pampas 
to apply the line transect methodology. The routes 
were carried out during daylight hours starting at 
06:30 h, at a rate of approximately 1 km/hour.

Figure 2. Camera trap record of the six-banded armadillo (Eu
phractus sexcinctus) in the Pampas del Heath, Madidi 
National Park and Natural Area of Integrated Man-
agement, Bolivia.
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(Abba et al., 2014; Anacleto et al., 2014) and Data 
Deficient (DD) at the national scale (Tarifa & Agui-
rre, 2009).

Finally, this study is one of the fruits of the 
scientific expedition Identidad Madidi, which in-
creased knowledge about the conservation impor-
tance of the Pampas del Heath. Representing the 
last remnants of natural savannas in the country, 
the Pampas del Heath are home to a great biolog-
ical diversity, and as studies increase, more of their 
secrets and conservation values will be revealed.
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Figure 3. Camera trap record of the seven-banded armadillo (Dasypus septemcinctus) in the Pampas del Heath, Madidi National Park 
and Natural Area of Integrated Management, Bolivia.

Species Date Time Coordinates Altitude (m asl) Habitat Type of record

D. septemcinctus 27/07/2017 14:12 12°59'56.48"S 68°48'51.34"W 204 Forest inland edge CT

09/07/2017 11:24 13°2'19.48"S 68°50'19.42"W 203 Pampas T

E. sexcinctus 02/07/2017 18:15 13°3'52.23"S, 68°50'15.24"W 205 Pampas scrub CT

25/07/2017 14:38 13°2'39.87"S 68°50'31.36"W 206 Pampas scrub CT

Table 1. Records of Dasypus septemcinctus and Euphractus sexcinctus with camera traps and line transects in the Pampas del Heath, 
Madidi National Park and Natural Area of Integrated Management, Bolivia. CT: camera traps, T: transects.
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Resumo Esta comunicação breve apresenta o primeiro registro de Myrmecophaga tridactyla (tamanduá
-bandeira) para a região norte do estado do Paraná, Brasil, onde o bioma Mata Atlântica é densamente 
fragmentado e alterado em razão da crescente e recente urbanização e atividade agrícola desta região. 
O registro foi obtido em junho de 2021, em uma área urbana na zona norte do município de Londrina. 
A ocorrência da espécie até o presente momento para esta região era desconhecida, sendo as causas deste 
evento ainda pouco compreendidas. O registro destaca que a ocorrência da espécie nesta área urbanizada 
é apoiada por um fluxo atual na direção do norte do Paraná de indivíduos recentemente registrados à leste, 
que a paisagem é permeável para o deslocamento de animais terrestres na interface urbano/rural e que 
é provável tratar-se de um evento de dispersão recente da espécie em regiões com descaracterização de 
ambientes naturais.

Palavras-chave: área urbana, dispersão, Londrina, Mata Atlântica, tamanduá-bandeira

First record of Myrmecophaga tridactyla (Pilosa, Myrmecophagidae) in the northern Paraná State region, Brazil

Abstract This short communication presents the first record of Myrmecophaga tridactyla (giant anteater) 
for the northern region of the State of Paraná, Brazil, where the Atlantic Forest landscape is highly frag-
mented due to increasing urbanization and agricultural activity. The record was obtained in June 2021, in 
a northern urban zone of the municipality of Londrina. While we do not know the causes of this event, it 
may reflect a current flow towards the north of Paraná of individuals recently recorded to the east, perhaps 
facilitated by a permeable landscape for the displacement of terrestrial animals at the urban/rural interface, 
where disturbed natural environments are common.

Keywords: Atlantic Forest, dispersal, giant anteater, Londrina, urban zone
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O tamanduá-bandeira (Myrmecophaga tridac
tyla Linnaeus, 1758) é uma espécie de grande porte 
(~45 kg), sendo o maior representante atual da Or-
dem Pilosa (Reis et al., 2011). A dieta é predomi-
nantemente composta de formigas e cupins (Gallo 
et al., 2017). Myrmecophaga tridactyla é considerado 
de hábitos terrestres e com habilidade de escala-
da em cupinzeiros e árvores (Young et al., 2003). A 
espécie é amplamente distribuída na América do 
Sul e também no sul da América Central (Gardner, 
2008), sendo recentemente documentada nos An-
des (Figel et al., 2015). No Brasil, a espécie ocorre 
em todos os biomas (Paglia et al., 2012); contudo, 
as suas populações estão em declínio por toda sua 
área de ocorrência, com extinções locais e regionais 
já constatadas principalmente na porção sul de sua 
distribuição (Miranda et al., 2015).

Myrmecophaga tridactyla utiliza uma ampla va-
riedade de habitats desde campos abertos, áreas 
inundáveis e florestas em diferentes níveis de per-
turbação (Diniz & Brito, 2013). A espécie pode mo-
dificar o seu período de atividade dependendo da 
região e do grau de antropização (Bertassoni et al., 
2019). A amplitude de ocorrência da espécie sobre-
põe sua distribuição aos impactos das atividades 
humanas, onde se observa M. tridactyla utilizando 
áreas modificadas como pastagem, monoculturas e 
até mesmo áreas urbanizadas (Quiroga et al., 2016; 
Teixeira-Santos et al., 2020).

A dispersão atual da espécie para as áreas de-
gradadas da Amazônia e Mata Atlântica sugere um 
efeito chamado de “savanização” sobre a fauna nos 
limites entre os biomas (Sales et al., 2020). Em de-
corrência do aumento cada vez maior de sua disper-
são, a espécie fica mais propícia aos encontros com 
densas malhas rodoviárias, apresentando assim 
elevados índices de atropelamento nas rodovias 
brasileiras (Freitas et al., 2014; Pinto et al., 2018). Em 
decorrência dos diversos mecanismos que afetam a 
conservação e manutenção de populações viáveis 
de M. tridactyla, a espécie é classificada atualmente 

como Vulnerável (VU) às ameaças de extinção se-
gundo a União Internacional para Conservação da 
Natureza (Miranda et al., 2014) e pelo Ministério do 
Meio Ambiente do Brasil (Miranda et al., 2018). No 
estado do Paraná a espécie é classificada como criti-
camente ameaçada de extinção (Paraná, 2010).

A ocorrência de M. tridactyla no estado do Pa-
raná está relacionada principalmente às fitofisiono-
mias de Cerrado e Campos Naturais, no centro-leste, 
além das planícies do Rio Paraná à oeste do estado 
(Hack & Krüger, 2013; Miretzki & Braga, 2014). 
Ainda assim são raros e fortuitos os registros mes-
mo em regiões onde sua presença é documentada, 
tornando novos registros uma importante fonte de 
dados para a compreensão da atual ocorrência des-
sa espécie. Santos et al. (2019) reuniu uma grande 
base de dados de M. tridactyla na região Neotropical 
de maneira a preencher as lacunas de informações 
sobre a ocorrência desta e de outras espécies de xe-
nartros. Neste sentido, o objetivo desta nota é do-
cumentar o primeiro registro de M. tridactyla para a 
região norte do Estado do Paraná, destacando sua 
ocorrência em uma área urbanizada no município 
de Londrina.

O primeiro registro foi obtido mediante a um 
vídeo viral nas redes sociais em uma área de recre-
ação (23°16'11,4"S, 51°09'18,6"O) da zona norte 
do município de Londrina. O vídeo apresenta um 
indivíduo de M. tridactyla caminhando em área 
aberta no dia 24 de junho de 2021. Este local é uma 
área de lazer, com gramados e pequenas porções 
de floresta bastante degradadas, não considerada 
uma Unidade de Conservação (Fig. 1). Outros víde-
os posteriormente registraram o indivíduo percor-
rendo áreas urbanas do entorno, cruzando ruas e 
avenidas (Fig. 2) até se estabelecer em outro ponto 

Figura 2. Frame do vídeo de M. tridactyla atravessando a rua 
do entorno urbanizado do Lago Norte, zona norte 
de Londrina, PR. Fonte: autor desconhecido.

Figura 1. Frame do vídeo de M. tridactyla no gramado do Lago 
Norte, zona norte de Londrina, Paraná. Fonte: @ins-
tagram/londrina.animal
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et al., 2017). Somente Shaw et al. (1987) descreve 
a área de vida média de uma fêmea relativamente 
maior do que para machos de M. tridactyla.

Este registro na região norte do Estado do Pa-
raná estende a ocorrência de M. tridactyla por apro-
ximadamente 125 km do registro no município de 
Fênix à sudoeste, 175 km do registro em Telêmaco 
Borba ao sul e 240 km do registro no município de 
Jaguariaíva à sudeste (Hack & Krüger, 2013; Mi-
retzki & Braga, 2014). Estes movimentos de dis-
persão estão sendo descritos atualmente para a 
Mata Atlântica impulsionados pela fragmentação 
dos ecossistemas florestais do bioma (Passos et al., 
2016; Dias et al., 2019). Atualmente, foram descri-
tos pontos de ocorrência da espécie à leste deste 
registro, na divisa dos estados do Paraná e São Pau-
lo, que sugerem a possibilidade de um fluxo atual 
de indivíduos em direção ao norte do Paraná (San-
tos et al., 2019). Os impactos sobre os ecossistemas 
de cerrado e no ecótono entre o Cerrado e a Mata 
Atlântica também podem influenciar estes eventos 
(Zimbres et al., 2012; Sales et al., 2020).

da área de recreação próximo ao primeiro registro 
(Fig. 3).

A ocorrência deste indivíduo de M. tridactyla 
nas determinadas circunstâncias foi tratada como 
de risco ao animal, uma vez que há referências de 
perturbação por animais domésticos no entorno 
de Unidades de Conservação (Lacerda et al., 2009) 
e que vias pavimentadas podem ser consideradas 
armadilhas ao atropelamento da espécie (Noonan 
et al., 2021). Também foi constatado o risco aos 
humanos (Haddad Jr. et al., 2014), já que a espécie 
é regionalmente pouco conhecida e estava sendo 
tratada como um animal de estimação perante aos 
freqüentadores do local.

Após o resgate do indivíduo em situação de ris-
co, foi constatado se tratar de uma fêmea adulta de 
M. tridactyla (~31 kg). Um indivíduo monitorado da 
espécie se deslocou em média 1320 metros por dia, 
e apresentou uma área de vida de 2,46 km² (Bertas-
soni et al., 2017). As fêmeas da espécie apresentam 
áreas de vida média aproximadamente 25% me-
nores que os machos (Braga et al., 2010; Di Blanco 

Figura 3. A. Registros de ocorrência do tamanduá-bandeira Myrmecophaga tridactyla em áreas protegidas no Brasil conforme Miranda et 
al. (2018) e Santos et al. (2019), e ocorrências no estado do Paraná conforme Miretzki & Braga (2014). B. Mapa do registro de 
M. tridactyla na região norte do Estado do Paraná. C. Imagem de satélite da posição do registro e localização na América do Sul.
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Com o registro de M. tridactyla em Londrina 
podemos inferir que: 1) a extensão da ocorrência 
da espécie proposta neste trabalho amplia os regis-
tros publicados, sendo presumido um fluxo atual 
de indivíduos que ocorrem à leste; 2) que há per-
meabilidade nesta paisagem para o deslocamento 
de animais terrestres das áreas rurais em direção às 
áreas urbanas; e 3) esta ocorrência pode ser rela-
cionada à dispersão recente da espécie nas regiões 
com descaracterização de ambientes naturais.
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Record of the silky anteater 
(Cyclopes didactylus; Xenarthra: Cyclopedidae) 

in the Atlantic Forest of Rio Grande do Norte state, northeastern Brazil
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Abstract Information on the distribution of the silky anteater (Cyclopes didactylus) is scarce, especially in 
the Atlantic Forest of northeastern Brazil, where the species is considered Data Deficient (DD) by the 
IUCN. We present the first georeferenced record of C. didactylus for the Atlantic Forest of Rio Grande do 
Norte, northeastern Brazil. A resident found the animal in 2008 near a Private Reserve of Natural Heritage 
in the municipality of Baía Formosa, in the surroundings of the largest Atlantic Forest fragment of the state. 
Our record represents the northernmost known location of the Atlantic Forest for C. didactylus. Given 
the likely importance of the registration site for the conservation of this species, future research should 
investigate the current state of the population and distribution of C. didactylus in the region to support 
conservation actions that guarantee its persistence in a landscape under intense anthropogenic pressure.

Keywords: anteater, distribution area, mammal, Pernambuco Endemism Center, Pilosa

Registro do tamanduaí (Cyclopes didactylus; Xenarthra: Cyclopedidae) na Floresta Atlântica do Rio Grande do 
Norte, nordeste do Brasil

Resumo Informações sobre a distribuição do tamanduaí (Cyclopes didactylus) são escassas, especialmente 
na Floresta Atlântica do nordeste do Brasil, onde a espécie é considerada Deficiente de Dados (DD) pela 
IUCN. Apresentamos aqui o primeiro registro georreferenciado de C. didactylus para a Floresta Atlântica 
do Rio Grande do Norte, nordeste do Brasil. O animal foi encontrado em 2008 por um morador nas ime-
diações do maior fragmento de Floresta Atlântica do estado, onde existe uma Reserva Particular do Patri-
mônio Natural no município de Baía Formosa. Nosso registro representa a localização conhecida mais ao 
norte da Floresta Atlântica para C. didactylus. Considerando a provável importância do local do registro 
para a conservação desta espécie, futuras pesquisas devem investigar o estado atual da população e a dis-
tribuição de C. didactylus na região para subsidiar ações de conservação que garantam sua persistência em 
uma paisagem sob intensa pressão antrópica.

Palavras-chave: área de distribuição, Centro de Endemismo Pernambuco, Mamífero, Pilosa, tamanduá

The silky anteater (Cyclopes sp.) is one of the 
smallest and least known taxa of the superor-
der Xenarthra (Miranda & Superina, 2010), and 
the smallest species of the order Pilosa, weighing 

approximately 300 g (Feijó & Langguth, 2013). The 
species of the genus are nocturnal and exclusively 
arboreal (Miranda & Superina, 2010; Hayssen et al., 
2012). In association with its cryptic coloration 
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these characteristics make field detection difficult 
and contribute to the lack of knowledge about 
this taxon (Feijó & Langguth, 2013; Miranda et al., 
2015). The largest database on the abundance and 

Figure 1. A. Location of Pernambuco Endemism Center in northeastern Brazil; B. Cyclopes didactylus records in the Pernambuco En-
demism Center obtained through different survey methods, including primary and secondary data, and highlighting the 
new record presented here; C. location of Mata Estrela Private Reserve (RPPN) in Rio Grande do Norte state, near the place 
where the animal was found being kept by a fisherman. Literature records with geographic coordinates: 1, 8, 11, 12, 15, 16, 18, 
19: Miranda & Superina (2010); 9, 10: Santos et al. (2019); 5, 6, 7, 14, 17, 20: Feijó & Langguth (2013); 4: Gonçalves et al. (2018); 
3: Campos et al. (2018); 13: Silva & Mendes Pontes (2008).

occurrence of neotropical xenarthrans shows that 
Cyclopes sp. has the smallest number of records 
among the studied taxa (n = 240, Santos et al., 2019). 
Cyclopes sp. feeds mainly on ants, but it may also 

A B

C
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performed by Miranda et al. (2018) suggested the 
existence of at least seven valid species of the genus. 
Cyclopes didactylus now comprises disjunct popula-
tions in South America, one of them in the north of 
the Amazon forest, covering Venezuela, the Guy-
anas, and part of Brazil, reaching the Brazilian state 
of Piauí (Miranda et al., 2018). The other population 
of the species occurs in the Atlantic Forest of north-
eastern Brazil, including the states of Rio Grande 
do Norte, Paraíba, Pernambuco, and Alagoas (Mi-
randa et al., 2018), one of the most biodiverse and 
threatened regions of the Atlantic Forest, known as 
Pernambuco Endemism Center (PEC) (Ribeiro et al., 

include beetles in its diet (Miranda et al., 2009; 
Hayssen et al., 2012; Miranda et al., 2015). Usually 
solitary, males and females only join during the 
breeding season, and the male may help take care 
of the offspring (Hayssen et al., 2012; Miranda et al., 
2015).

Until recently, Cyclopes didactylus (Linnaeus, 
1758) was the only recognized species of the ge-
nus, comprising seven subspecies (Miranda et al., 
2015) that occurred in tropical forests from Central 
and South America to southern Mexico (Miranda 
et al., 2014). However, more recently, robust mor-
phological, morphometric, and molecular analyses 

No. Source Method Municipality State Latitude Longitude

1 Miranda & Superina, 2010 Apprehension Natal Rio Grande do Norte 5°47'39.0"S 35°12'33.34"W

2 This work Field Baia Formosa Rio Grande do Norte 6°25'2.03"S 34°58'39.19"W

3 Campos et al., 2018 Interview Mataraca Paraíba 6°30'21.5"S 34°58'17.40"W

4 Goncalves et al., 2018 Field Mamanguape Paraíba 6°43'41.8"S 35°11'21.51"W

5 Feijó & Langguth, 2013 Museum Mamanguape Paraíba 6°44'15.8"S 35°8'38.63"W

6 Feijó & Langguth, 2013 Museum João Pessoa Paraíba 7°7'59.99"S 34°51'0.00"W

7 Feijó & Langguth, 2013 Museum João Pessoa Paraíba 7°9'0.00"S 34°52'0.01"W

8 Miranda & Superina, 2010 Apprehension Santa Rita Paraíba 7°10'0.00"S 35°0'0.00"W

9 Santos et al., 2019 Field Salgado de 
São Félix Paraíba 7°22'10.5"S 35°26'47.59"W

10 Santos et al., 2019 Interview Caapora Paraíba 7°27'59.8"S 34°57'57.81"W

11 Miranda & Superina, 2010 Apprehension Igarassu Pernambuco 7°50'4.14"S 34°54'25.24"W

12 Miranda & Superina, 2010 Apprehension Recife Pernambuco 8°3'14.78"S 34°52'49.92"W

13 Silva & Mendes Pontes, 2008 Interview Jaqueira Pernambuco 8°43'0.00"S 35°50'0.00"W

14 Feijó & Langguth, 2013 Museum Viçosa Alagoas 9°21'0.00"S 36°13'59.99"W

15 Miranda & Superina, 2010 Apprehension Atalaia Alagoas 9°25'0.00"S 36°0'0.00"W

16 Miranda & Superina, 2010 Apprehension Anadia Alagoas 9°40'0.00"S 36°15'0.00"W

17 Feijó & Langguth, 2013 Museum Maceió Alagoas 9°39'0.00"S 35°43'59.99"W

18 Miranda & Superina, 2010 Apprehension Maceió Alagoas 9°39'51.7"S 35°44'18.56"W

19 Miranda & Superina, 2010 Apprehension Marechal 
Deodoro Alagoas 9°42'32.4"S 35°53'43.79"W

20 Feijó & Langguth, 2013 Museum Manimbu Alagoas 9°52'0.00"S 36°9'0.00"W

Table 1. Location of the Cyclopes didactylus records in the Pernambuco Endemism Center of the Brazilian Atlantic Forest, including 
primary and secondary data, and highlighting the new record presented here at Mata Estrela Private Reserve in Rio Grande 
do Norte state. The numbers correspond to the records in Figure 1. Literature records that did not report geographic coordi-
nates are not included, such as the records reported by Miranda et al. (2018) for the following locations: Rio São Francisco 
(Alagoas), Jaboatão dos Guararapes and Timbaúba (Pernambuco).
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2009). Morphologically, C. didactylus is the only Cy
clopes species with clearly marked dorsal and ven-
tral stripes (Miranda et al., 2018).

The recognition of the new species reinforces 
the need to improve knowledge about the ecology 
and distribution of the genus, especially to support 
conservation initiatives. While in its assessment pri-
or to the taxonomic split C. didactylus was listed as 
Least Concern (LC) by the IUCN Red List of Threat-
ened Species (Miranda et al., 2014) and by the latest 
Brazilian Red List, the disjunct population of north-
eastern Brazil was classified as Data Deficient (DD) 
(Miranda et al., 2015).

In this work, we present a record of C. didacty
lus obtained in 2008 in the vicinity of a private pro-
tected area in the Atlantic Forest ecoregion of Rio 
Grande do Norte, at the northern limit of the biome 
in northeastern Brazil.

The record presented here was opportunistical-
ly obtained in May 2008 by one of the authors (Luiz 
Yoshihiro Garcia de Lima Hagi; LYGLH) approx-
imately 50 m away from the Mata Estrela Private 
Reserve of Natural Heritage (Mata Estrela Private 
Reserve) (06°25'02"S, 34°58'37"W; Fig. 1), the largest 
remnant of Atlantic Forest in Rio Grande do Norte. 
The reserve encompasses approximately 2,040 ha, 
of which 1,888 ha are semideciduous forest, 82 ha 
dunes and restinga vegetation, and 70 ha lakes; its 
limits reach the coastline (Olmos, 2003). LYGLH 

met a fisherman with a silky anteater (Fig. 2). The 
fisherman, who lives on the beachfront, claimed to 
have found the specimen in the forest around the 
site (Fig. 3). LYGLH instructed him to return the 
silky anteater to the forest, but we could not con-
firm its fate.

Our record represents the northernmost oc-
currence location for the species in the northeast-
ern Atlantic Forest. Only one documented record 
existed for Rio Grande do Norte, but the exact or-
igin of that animal, which had been seized by the 
Instituto Brasileiro do Meio Ambiente e Recursos 

Figure 2. Specimen of Cyclopes didactylus found opportunistically in the municipality of Baía Formosa, Rio Grande do Norte, in 2008, 
while it was being held captive by a local fisherman. The characteristic dorsal stripes of the species can be observed in B. 
Photographs by Luiz Yoshihiro Garcia de Lima Hagi.

A B

Figure 3. Atlantic Forest vegetation of the Mata Estrela Private 
Reserve in Baía Formosa, Rio Grande do Norte, whe-
re a local resident probably captured the specimen 
of Cyclopes didactylus presented in our study. Photo: 
Paulo Fernandes.
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Renováveis (IBAMA) (Miranda & Superina, 2010), 
was unknown. Our record is 40 km from the clos-
est record of the species with documented location, 
a museum specimen collected at Mamanguape in 
Paraíba (Feijó & Langguth, 2013; Santos et al., 2019; 
Fig. 1, Table 1). Reports obtained from interviews 
point to the presence of the species in Mataraca, 
Paraíba, a municipality bordering Baía Formosa 
(Campos et al., 2018), 10 km from Mata Estrela Pri-
vate Reserve (Fig. 1, Table 1).

The record presented here confirms the occur-
rence of the species in the surroundings of the pri-
vate reserve (where it probably came from) in the 
Atlantic Forest domain on the south coast of Rio 
Grande do Norte. This record reinforces the rele-
vance of the few protected areas of the PEC for the 
biome's biodiversity maintenance. Recent work has 
shown that private reserves have great relevance 
for PEC fauna conservation, especially in a context 
of high degradation and low coverage of protect-
ed areas (Carvalho et al., 2021). However, these 
areas are generally isolated and inserted in very 
fragmented landscapes (Carvalho et al., 2021), as is 
the case of Mata Estrela Private Reserve. The latter 
is surrounded by sugarcane monoculture and de-
spite legal protection, it suffers from illegal hunting, 
extraction of firewood, and invasion of domestic 
animals (Costa-Neto, 2018), probably due to insuf-
ficient management and inspection. Therefore, the 
C. didactylus population as well as other iconic and 
forest-dependent species that occur in the region, 
such as the blonde capuchin monkey (Sapajus fla
vius) and the red-handed howler (Alouatta belzebul; 
Fialho et al., 2014), are likely to be at risk of local 
extinction.

Knowledge about the PEC mammals is still 
dramatically scarce and needs to advance to sup-
port conservation and management actions in an 
intensely fragmented landscape (Carvalho et al., 
2021). Although our record is more than 10 years 
old and may generate some uncertainty about the 
current occurrence of the species in the area, the 
relative protection provided by the presence of a 
private reserve, as well as more recent interview 
data of a close region in Paraíba (Campos et al., 
2018), suggest that the species should persist in 
the region, as advocated by Garbino et al. (2018). 
New surveys, however, are needed to confirm its 
current presence and define its population status 
and distribution in other fragments of the region. 
Conservation actions are urgently needed to guar-
antee the persistence of C. didactylus in the northern 
limit of the Atlantic Forest. These actions include 
the establishment of protected areas and ecological 
corridors, the fight against hunting and illegal de-
forestation, and educational actions that publicize 
the local fauna and sensitize the region's residents 
and the owners of large sugarcane plantations that 
contain forest fragments.
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Welcome to our new 
Specialist Group members!

One of the key results of the IUCN Species Stra-
tegic Plan 2021–2025, which was approved at the 
IUCN World Conservation Congress, is to enhance 
the membership and the capacity of the SSC net-
work and its alliances, with a focus on increasing 
diversity among SSC members. In this context, our 
Specialist Group's membership committee decided 
to prioritize the inclusion of members from under-
represented countries until we have at least one 
member per range country. We would like to give 
a warm welcome to our new members from Boliv-
ia, Chile, Costa Rica, French Guiana, Guyana, Hon-
duras, and Uruguay. We would also like to take the 
opportunity to thank all existing members—both 
those who renewed their membership and those 
who decided to step down—for their enthusiasm 
and invaluable work. We are very much looking 
forward to working with all of you during this next 
quadrennium!

The IUCN Species Strategic Plan 2021-2025 is available 
at https://www.iucn.org/sites/dev/files/content/docu-
ments/iucn_species_strategic_plan_2021-2025_summa-
ry_1.pdf.

Partnership with the Foundation for 
International Aid to Animals (FIAA)

We are happy to an-
nounce that our Special-
ist Group has entered 
a partnership with the 
Foundation for Interna-
tional Aid to Animals 
(FIAA). FIAA is a private, 
non-profit organization 
based in New York City 
that promotes humane 
and responsible treat-
ment and training of 
domestic animals and 

advocates wildlife conservation. Early on, FIAA un-
derstood the impact of feral animals on wildlife and 

supported educational programs, animal rescue, 
and population control operations for street dogs 
and cats. The institution then expanded its work to 
the conservation of wild species. For more than 20 
years, FIAA has been developing and supporting 
wildlife management, rescue, rehabilitation, and 
reintroduction programs, cultivating collaborative 
efforts with partners and local groups on different 
continents. 

Among others, FIAA will support the Anteater, 
Sloth and Armadillo Specialist Group's educational 
and awareness programs and conservation actions, 
including rescue and rehabilitation. We are looking 
forward to a fruitful collaboration between our Spe-
cialist Group and our partners FIAA and Nurtured 
by Nature!

If you would like to know more about FIAA, please visit 
their website at https://www.aidtoanimals.org.

Taxonomy subcommittee
A taxonomy subcommittee of the ASASG has 

been constituted to perform the species taxonomy 
update to be used in the next IUCN Red List reas-
sessment. Members of the subcommittee Frédéric 
Delsuc, Agustín Abba, Nadia Moraes-Barros, Ma-
ria-Clara Arteaga, Paul Smith, Mariella Superina, 
and Jim Loughry met virtually on June 30, 2021 
to discuss and define the criteria they will use to 
evaluate newly proposed changes in xenarthran 
taxonomy.

Speciation being by essence a continuous and 
ongoing evolutionary process ultimately leading to 
the formation of new species from diverging popula-
tions, species delineation is particularly challenging. It 
is nevertheless vital for conservation biology to define 
practical evolutionarily significant units as popula-
tions of organisms that are considered distinct enough 
to assess their conservation status separately. Thanks 
to the developments of molecular genetic tools and 
their application in modern taxonomy, studies on 
species delineation proposing taxonomic changes in 
many taxa are flourishing. This underlines the crucial 
need to define objective criteria to accept or reject 
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proposed taxonomic changes. Xenarthrans are still 
currently understudied from this point of view but 
there have been recent updates and proposals for 
taxonomic changes that need to be assessed be-
fore designing conservation policies. The goal of 
the meeting was thus to develop a procedure for 
making decisions on acceptance or rejection of pro-
posed taxonomic changes (i.e. description of new 
species, splitting or lumping of existing species, 
declaring a taxon invalid, nomenclatural changes). 
The subcommittee recognizes that an integrative 
approach is needed and should consider multiple 
lines of evidence (morphology, genetics, biogeog-
raphy, behavior, ecology, etc.). However, it is rare 
that a single study contains all these multiple lines 
of evidence. 

Therefore, after fruitful discussions, the taxon-
omy subcommittee proposes a list of criteria upon 
which it will base its decisions by weighting the 
available evidence for a given taxonomic change on 
a case-by-case basis. In the case of conflicting lines 
of evidence, the subcommittee will follow the sug-
gestion of the IUCN Red List Unit to adopt a conser-
vative approach (i.e. prevailing usage):

•	 Only formal taxonomic changes proposed in 
studies published in a peer-reviewed scientific 
journal and following the rules of the Interna-
tional Code of Zoological Nomenclature (ICZN: 
https://www.iczn.org/the-code/the-code- 
online/) will be considered.

•	 The subcommittee will evaluate the multiple 
lines of evidence provided in favor of the pro-
posed taxonomic change in the given study 
and evaluate their respective strengths.

•	 The subcommittee will make sure that mor-
pho-anatomical studies are based on properly 
deposited museum specimens and consider 
an adequate number of specimens represent-
ing the species geographical distribution, that 
must include the type locality.

•	 Studies based on geometric morphometrics 
will be assessed based on their respect of meth-
odological standards for landmark definition 
and placements but also on the adequacy and 
significance of subsequent statistical analyses.

•	 Molecular studies of species delineation should 
ideally include analyses of both mitochondrial 
and nuclear markers for a representative sam-
ple of individuals covering the species distribu-
tion. As a minimum number of genes/markers 
could not be defined, the subcommittee mem-
bers will assess the evidence provided in light 
of current practices in species delineation. This 
now mostly relies on complete mitochondrial 
genomes and multiple genome-wide nucle-
ar markers obtained from reduced-genome 
representation methods (exon capture, UCEs, 

Genotyping-By-Sequencing, RAD-seq) or low- 
coverage genome sequencing (SNPs). The 
committee will verify that the molecular data 
underlying such studies have been properly 
deposited in a dedicated sequence repository 
such as GenBank, the European Nucleotide Ar-
chive, or the DNA Data Bank of Japan (DDBJ) 
and are publicly available.

•	 In specific cases, the subcommittee might con-
sult with an external taxonomic expert to help 
reach a final decision.

These criteria provide the guidelines to make 
a decision, but are by no means exhaustive, and 
the taxonomy subcommittee will assess every case 
based on its own merits. Each decision will be 
subjected to a majority vote within the taxonomy 
subcommittee, then communicated to the other 
ASASG members to collect their opinion. The tax-
onomy subcommittee will publish a final statement 
detailing the arguments for or against a proposed 
taxonomic change in support of its decision. These 
will be published on the ASASG website as part of 
the species description pages. Taxonomic notes will 
be used to this effect and will highlight weakness-
es and missing data in the assessments, in order to 
clarify avenues of further study necessary to fill the 
gaps in our knowledge.

As most of the xenarthran chapters of the 
Handbook of the Mammals of the World Volume 8 
were written by ASASG members, the new species 
assessments will use this publication as the base-
line reference.

Education subcommittee
The Education/Outreach subcommittee, con-

sisting of Tinka Plese, Diorene J. Smith Cabellos, 
Alessandra Bertassoni, Nadia Moraes-Barros, Adria-
na Aguilar Borbón and Monique Pool, met several 
times after the � of March of this year. After several 
meetings in which Mariella Superina regularly par-
ticipated, the subcommittee members agreed that 
Education/Outreach would focus on three topics:

1. Making the general public aware of xenar-
thrans and their conservation status.

2. Promoting international sloth day (third Sat-
urday of October) and world anteater day (29 
November) in xenarthran range countries.

3. Raising awareness about the Pygmy sloth 
through a Pygmy sloth website.

With a considerable effort by the members 
of the subcommittee, and with generous financial 
support from Nurtured by Nature, this website is 
now up and running.

https://www.iczn.org/the-code/the-code-online/
https://www.iczn.org/the-code/the-code-online/
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In the meantime, Alessandra Bertassoni took 
the lead on creating the ASASG's Instagram account, 
introducing those members of the Specialist Group 
who provided a picture and a quote.

Looking ahead, the focus will be on making the 
general public aware of xenarthrans and their con-
servation status. The subcommittee hopes all Spe-
cialist Group members will support these activities, 
and others, as we move forward.

Pygmy sloth website: https://pygmysloth.org and 
https://perezosopigmeo.org

ASASG's Instagram account (@asasg_2021): 
https://www.instagram.com/asasg_2021/?hl=en

Re-assessment of all Xenarthra for the 
IUCN Red List of Threatened Species
Our Specialist Group has initiated the re-as-

sessment process of all Xenarthra for the IUCN Red 
List of Threatened Species. As suggested by our 
Taxonomy Subcommittee, we have started with the 
six sloth species. We will then continue with the 
anteaters, including the recently recognized new 
Cyclopes species. We hope to conclude the assess-
ment of all Xenarthra by the end of 2022.

Teresa Cristina Anacleto (1961–2021)
The IUCN SSC Anteater, Sloth and Armadillo 

Specialist Group deeply regrets the passing of pro-
fessor and researcher Teresa Cristina da Silveira 
Anacleto, one of the great scientists in Brazil re-
garding the study of mammals. Teresa obtained a 
degree in Biological Sciences from the University of 
Guarulhos, a master's degree from the University of 
Brasilia on the ecology of the giant armadillo, and 
a doctorate from the Federal University of Goiás 
on the effects of anthropic actions, as well as the 
distribution and diet, of armadillos in the Cerrado. 

She was a professor at Mato Grosso State Univer-
sity, Nova Xavantina campus, where she mentored 
several students in the graduate program in ecology 
and trained generations of researchers and scien-
tists. She worked at the Mammal Laboratory and its 
regional collection until she passed away.

Teresa was one of Brazil's leading armadillo 
specialists, and one of the most respected experts 
at the international level. During her extensive ca-
reer, she studied the taxonomy and ecology of Pri
odontes and Cabassous. Among many other relevant 
findings, she recently described a new Cabassous 
species. Teresa was also a key contributor to the 
National Action Plan for the Conservation of the 
three-banded armadillo, which aims to reduce the 
risk of extinction of Tolypeutes tricinctus, with the 
goal of eventually re-categorizing this species from 
Endangered to Vulnerable. The plan also seeks to 
adequately assess the conservation status of Toly
peutes matacus at the national level. Thanks to the 
efforts of Teresa and others the main conservation 
guidelines for the preservation of these emblematic 
species are now in place.

Throughout her years in research, Teresa made 
every effort to collaborate with other researchers, 
and often used her own resources to help students 
who were experiencing financial difficulties. Her 
career is emblematic of her affection and tireless 
dedication to academia, having embraced armadil-
los as the centerpiece of her efforts. Teresa will be 
deeply missed by all of us.

Flávia R. Miranda, Instituto Tamanduá, Brazil. 
E-mail: flavia@tamandua.org

François Catzeflis (1953–2021)
François Catzeflis passed away on November 

25� 2021 after a one-year battle with cancer.

As a Swiss citizen, François earned his B.S. in 
Natural Sciences in 1978, M.S. in Biology in 1981, 
and Ph.D. on the biochemical systematics of shrews 
in 1984 from the University of Lausanne (Switzer-
land). Following a post-doctorate at Yale University 
(USA) under the supervision of the late Prof. Charles 
G. Sibley, François first came to the University of
Montpellier (France) in 1986 as a CNRS research
associate at the Institut des Sciences de l'Evolution
(ISEM). In 1988, he was appointed a tenured CNRS
position as a full time researcher to bring his ex-
pertise on DNA-DNA hybridization and apply it to
the phylogeny of rodents. At ISEM, where he spent
his entire career, he founded the Molecular Phylog-
eny team and built his own lab in a newly dedicat-
ed building. François contributed to the early days
of molecular phylogenetics in France by conveying
his enthusiasm for molecular systematics, and in-
stilling his typically Helvetic scientific rigor, to his
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students. He participated actively in the molecular 
revolution of mammalian phylogeny with the pub-
lication of a number of seminal papers in the 1990s 
and 2000s, notably on the evolutionary relation-
ships of cetartiodactyls, rodents, and xenarthrans. 
During this time he served as an associate editor 
for the journal Molecular Phylogenetics and Evolution, 
and later for Mammalia.

Early on his career, François recognized and 
advocated the importance of animal tissue collec-
tions for DNA analyses in molecular genetics and 
systematics. However, after a decade of mostly lab-
based molecular work, François, as a passionate nat-
uralist, started missing fieldwork. He first travelled 
to French Guiana in 1994 to sample animals, includ-
ing many armadillos, anteaters and sloths that were 
rescued during the creation of the Petit-Saut dam 
on the Sinnamary river, which drowned 200 km2 of 
pristine Amazonian rainforest. There, he directed 
the first Ph.D. project on the ecology and popula-
tion genetics of marsupials, while also discovering 
the rainforest and its diverse fauna, spending hours, 
days, and weeks on improbable paths, almost al-
ways with his students, and often looking unsuc-
cessfully for a way to get back to the basecamp…

But François literally fell in love with French 
Guiana, the Amazonian rainforest, and the con-
servation of its tremendous biodiversity. Making 
a big change to his career path, he spent the next 

20 years conducting numerous fieldwork sessions 
to study the diversity of small mammals, primarily 
marsupials, rodents, and bats. He surveyed French 
Guiana from the most remote, pristine forest areas 
to coastal savannas, from inselbergs to Amerindian 
settlements, sharing with equal enthusiasm food 
rations with the French army, and a traditional fer-
mented cassava drink with Amerindian shamans. 
His countless efforts resulted in an unprecedented 
collection of thousands of tissue samples and hun-
dreds of mammal specimens that are now hosted 
in international museums of natural history, for in-
stance, in Paris and Geneva. François also inspired 
the creation of the JAGUARS tissue collection 
(http://kwata.net/la-collection-jaguars-pour-l-
etude-de-la-biodiversite.html) hosted at the Institut 
Pasteur de la Guyane, an invaluable resource for 
genetic studies of mammals in the Guiana Shield.

His fieldwork helped in evaluating the im-
pact of habitat fragmentation by road construction, 
based on roadkill surveys, the impact of hunting by 
surveying hunting tables in different local commu-
nities, and, thanks to fruitful collaborations with the 
Institut Pasteur de la Guyane and Cayenne Hospital, 
the role of small mammals as potential reservoirs 
of diseases in native Amerindian villages along the 
Oyapock and Maroni rivers. His work also led to 
new species discoveries, such as a tiny opossum of 
the genus Cryptonanus, first observed in barn owl 
pellets that François meticulously collected and ex-
amined. A living specimen was later captured alive 
in the savannas near the town of Sinnamary. Also, 
genome-wide species delimitation and morpho-
logical analyses recently confirmed a new species 
of long-nosed armadillo (genus Dasypus) restrict-
ed to the Guiana shield, which was initially iden-
tified thanks to samples brought back by François 
from Petit-Saut to Montpellier. Both new species 
are still in the process of being formally described 
but François actively contributed to the latest as-
sessment of the IUCN Red List of the vertebrate 
fauna of French Guiana in 2017, in which they are 
included. His extensive knowledge went beyond 
French Guiana borders, with missions and students 
training in Amapá and Amazonas in Brazil, and in 
Venezuela. His scientific legacy will last for many 
years because of the reference xenarthran genomes 
that have been sequenced from tissues he collected 
over the years in French Guiana.

Alongside science, François also dedicated time 
to the public dissemination of scientific knowledge, 
and his last achievement was the nicely illustrated 
book Marsupiaux et rongeurs de Guyane, which shed 
welcome light on this cryptic and so often neglect-
ed fauna. In 2005, he extended his research to the 
French West Indies, and more specifically Marti-
nique, where he significantly contributed to the 
knowledge and protection of insular mammals 
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such as the manikou (Didelphis marsupialis). Finally, 
in parallel with his scientific career, François was 
also an avid environmental activist at Greenpeace 
France, vigorously combating illegal wood importa-
tion in France, overfishing in the Mediterranean Sea, 
and illegal gold mining in French Guiana. He also 
successfully contested overzealous petrol prospect-
ing and mining projects by national and interna-
tional corporations in French Guiana. As in science, 
his commitment to protect the natural environment 
was truly exemplary and inspirational.

François is survived by his dear wife Chantal 
and their three children, and his beloved two-year 
old grandchild Akine. He will be sorely missed by 
his family, friends, and colleagues.

The picture on the previous page shows Fran-
çois measuring a long-furred woolly mouse opos-
sum (Marmosa demerarae) during one of his last 
fieldwork sessions in French Guiana, at “savane 
Roche Annabelle” in 2015. This was a joint small 
mammals survey with researchers and students 
from Macapá (Amapá) and Manaus (Amazonas) in 
Brazil and Institut Pasteur de la Guyane and Kwata 
NGO in French Guiana.

Frédéric Delsuc, ISEM, Univ. Montpellier, CNRS, 
IRD, Montpellier, France. 

E-mail: Frederic.delsuc@umontpellier.fr

Benoit de Thoisy, Institut Pasteur de la Guyane, 
Cayenne, French Guiana, France and Kwata NGO, 

Cayenne, French Guiana, France. 
E-mail: bdethoisy@pasteur-cayenne.fr

Update on the Pygmy sloth conservation 
project

The Pygmy Sloth Conservation Project held a 
workshop called “Key Contributions for the Pygmy 
Sloth Conservation Plan”. It was attended by au-
thorities from the Panamanian Ministry of Environ-
ment, members of the communities near Escudo de 
Veraguas Island, authorities from the Ngäbe-Buglé 
region, representatives of non-profit organizations, 
and other governmental institutions.

The overall objective of the workshop was to 
highlight the importance of pygmy sloth conserva-
tion and develop alternative strategies for the inte-
grated management of Escudo de Veraguas Island, 
based on information provided by key stakehold-
ers in previous workshops. The threats faced by the 
pygmy sloth were identified and prioritized, alter-
natives to mitigate these threats were discussed, 
and key actors were identified to carry out short 
and long-term actions.

The information generated in this workshop is 
the first step in the consensual validation process 
of the Pygmy Sloth Conservation Plan, which will 
ultimately take into account the perceptions and 
contributions of the Ngäbe community, other main 
users of Escudo de Veraguas Island, and the guar-
antors of the island's conservation. We thank the 
Zoological Society of London, Disney Conservation 
Fund, and Nurtured by Nature for their support.
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