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Abstract Four Xenarthra species appear on the list of mammals whose presence has been documented in
the Iguagu National Park (INP). We conducted the first long-term camera trap monitoring in the Iguacu re-
gion, encompassing the park and its buffer zone. We confirmed the presence of the four Xenarthra species
known to occur in the park, with the first photographic records of giant anteaters (Myrmecophaga tridactyla).
We also detected the presence of the greater naked-tailed armadillo (Cabassous tatouay), which had not
previously been reported for the park. Giant anteater sightings are described, and habits are discussed.
Our data provide important additions to the existing knowledge on giant anteaters inhabiting INP, a key
wildlife refuge in southern Brazil.
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Primeiros registros documentados de Myrmecophaga tridactyla e Cabassous tatouay e notas sobre a ocorréncia
de xenartros do Parque Nacional do Iguacgu, Parang, Brasil

Resumo Quatro espécies de xenartros constam na lista oficial de mamiferos cuja presenca foi documen-
tada no Parque Nacional do Iguacu (PNI). Realizamos o primeiro monitoramento por armadilhas fotogra-
ficas de longo prazo na regiao Iguagu, abrangendo o parque e sua zona de amortecimento. Confirmamos
a presenca das quatro espécies de xenartros que ocorrem no parque, com os primeiros registros fotogra-
ficos de tamandué-bandeira (Myrmecophaga tridactyla). Detectamos também a presenga do tatu-de-rabo-
-mole grande (Cabassous tatouay), que ndo constava na lista do parque. Os registros obtidos de tamandud-
-bandeira sao descritos e habitos sao discutidos. Nossos dados fornecem complementos importantes ao
conhecimento existente sobre o tamandua-bandeira ocorrendo no PNI, um importante refagio silvestre
do sudoeste do Brasil.

Palavras-chave: distribuicao, mata Atlantica, preferéncias de habitat, registros fotograficos, tatus

The official list of non-flying mammal species Mourao, 2008). Species presence was confirmed by
for the Iguagu National Park (INP) in southwestern sightings, road kills, or through trichology (i.e., big
Brazil includes 48 species, of which four are xenar- cats' scat content analysis; MMA, 1999). Regarding
thrans: the yellow armadillo (Euphmctus sexcinctus), the latter, in the absence of other forms of evidence,
the nine-banded armadillo (Dasypus novemcinctus), microscopic hair analysis has been used as an iden-
the lesser anteater (Tamandua tetmdactyla), and the tification technique, but its reliability has been
giant anteater (Myrmecophaga tridactyla; Medri & questioned many times. Nowadays, microscopic
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FIGURE 1. Locations of confirmed occurrence for two Xenarthra species, Cabassous tatouay (N=1, blue) and Myrmecophaga tridactyla

(N=3, red), at Iguagu National Park, Paran4, Brazil.

hair identification is not considered definitive when
compared to DNA or photographic evidence (Foran
et al., 1997; Farrel et al., 2000; Sahajpal et al., 2009).
Of course, DNA can be extracted from hair material
and would help tremendously to turn a microscop-
ic identification into conclusive evidence (Bertrand
etal., 2006).

All of the xenarthrans at INP, except the giant
anteater, are listed as Least Concern in the JUCN
Red List of Threatened Species (IUCN, 2017). How-
ever, much remains unknown regarding species
dynamics, ecology, distribution, and trends (Abba
et al., 2014; Anacleto et al., 2014; Loughry et al,,
2014; Miranda et al., 2014a). The giant anteater is
listed as Vulnerable based on local extinctions, road
kills (Cdceres et al., 2010), and habitat loss due to
fire (Prada & Marinho-Filho, 2004) and human-ori-
ented soil use (Miranda et al., 2014b). In fact, it is
listed in a threatened category everywhere it is
known to occur (Miranda et al., 2014b).

This short communication presents findings
on xenarthrans extracted from a broader mammal
inventory conducted in the INP region between
September 2012 and October 2014. We used cam-
era-traps to record over 30 different non-flying
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species of mammals. Here we provide the first pho-
tographic evidence confirming the presence of the
giant anteater in INP, and also report the first record
of the greater naked-tailed armadillo (Cabassous ta-
touay), which was not previously listed for the park.
Finally, we discuss our findings on M. tridactyla and
C. tatouay, provide brief notes on other recorded
xenarthran species, and mention some important
conservation issues.

Sixteen motion-triggered cameras were used
to conduct a broad mammal survey in the region of
the INP. We randomly placed the cameras within the
INP as well as in its 5-km surrounding buffer zone.
At each sampling station, we recorded latitude and
longitude coordinates, as well as habitat type, mi-
crohabitat, canopy closure, and soil type. Habitat
type and microhabitat were identified in loco, cano-
py closure was calculated using a quadrant, and soil
type was identified using existing classification map
(Ricobom & Skiba, 2001). Rapidfire PC900™ cam-
eras (Reconyx, Holmen, WI, USA) automatically
recorded air temperature, date, and time while tak-
ing 15 pictures in near-video sequences. Cameras
were set in bursting mode, taking one photograph
per second until the animal left the detection zone.
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Sampling effort consisted of 6,190 sampling
days in 193 different locations, covering 80 km? of
the westernmost section of the INP (N=84 sam-
pling stations) and its buffer zone (N=109), from
Sao Miguel do Iguagu to Foz do Iguagu (FiG. 1). This
is the first long-term monitoring in the region, cov-
ering 755 consecutive days, and totaling 247,693
photographic records. Each sampling location was
monitored for 33 days on average. Three of our 16
cameras were stolen, and possibly destroyed, by
fishermen and poachers, who represent one of the
main pressures on giant anteater populations (Mi-
randa et al., 2014b; Quiroga et al., 2016).

Of 7,681 individual animal records, 540 (7.0%)
were of xenarthrans, accounting for 6.3% of INP re-
cords (N=216) and 14.9% in the buffer zone (N=324).
With 97.4% of all xenarthran records (N=526), the
nine-banded armadillo was the species most com-
monly observed; it was found equally often inside
and outside the INP (Bertrand, 2016). In order to
fully characterize the habitat gradient offered by
the Iguagu region, we installed our cameras in the
widest variety of natural habitats. Thus, the pre-
dominance of the nine-banded armadillo is likely
due to the fact that it is the most common armadil-
lo species locally, rather than an artifact of a selec-
tive sampling procedure. The lesser anteater (1.1%,
N=6) was found more times in unprotected forest
remnants than inside the INP (Bertrand, 2016). Our
remaining records consisted of four yellow arma-
dillos, three giant anteaters (0.56%; FiG. 2), and
one greater naked-tailed armadillo (FiG. 3). These
last two species were solely found within the INP
boundaries, whereas the yellow armadillo was only
found in the forest thickets of the park buffer zone,
suggesting that habitat differences may dictate spe-
cies distribution, which in turn may reflect sensitiv-
ity to habitat alterations (Abba & Superina, 2010).
TABLE 1 presents a detailed description, including
date, time, weather, soil type, and habitat features,

of the records obtained for giant and lesser anteat-
ers, yellow armadillos, and the greater naked-tailed
armadillo. The time of day when the three giant
anteater photographs were taken is consistent with
the timing of activity cycles reported by Shaw et al.
(1987).

Confusion over the taxonomic identification
of the greater naked-tailed armadillo has made
its conservation status and distribution uncertain
(Gonzélez & Abba, 2014). Currently, this species
is listed as Least Concern by the IUCN, primarily
because it is thought to have a wide distribution
and to be relatively tolerant of habitat modification,
being found in agricultural lands and secondary
forests. In this study, the animal we observed was
found on the edge of an illegal salt lick within the
park boundary, where human-related pressures
abound. Nationally, C. tatouay is known to occur in
the southern and eastern portions of Brazil (Abba &
Superina, 2010), which includes our study site. As
we only collected one record, our intention here is
merely to report the presence of the species in one
of the most important conservation areas in south-
western Brazil, rather than extrapolate about its
potential habitat preferences or distribution. None-
theless, habitat information is provided for this re-
cord in TABLE 1.

Scientists have shown considerable interest in
charismatic giant anteaters; hence, there are more
data available on this species as compared with
many other xenarthrans (Miranda et al., 2014a).
They appear to select different habitat types ac-
cording to temperature; such thermoregulatory
sensitivity may be linked with the fact that they
feed exclusively on low-caloric foods (i.e., ants and
termites; McNab, 2000). During colder days, giant
anteaters can be seen sun bathing in open areas,
whereas they rest in forest shade on hotter days
(Medri, 2002; Sampaio et al., 2006). They also have
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FIGURE 2. Near-sequence video of one of the three photographic records of a giant anteater (Myrmecophaga tridactyla) in the Iguagu

National Park, Parand, Brazil, on 31 March 2014.
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been observed bathing in ponds in order to regu-
late their body temperature (and/or avoid bother-
some flies) on hot days in Bolivia (Emmons et al.,
2004). In one of our three photographic records, the
animal was indeed on the edge of a river within
the INP early at night on a hot day (TABLE 1). While
this corroborates what Sampaio et al. (2006) found
based on the monitoring of 11 individuals in the
Brazilian Pantanal, the bathing habits of giant ant-
eaters still puzzle ecologists. For example, Emmons
etal. (2004) reported individuals also bathing in the
middle of cool nights, and during the dry season, a
time when they are unlikely to be bothered by flies.
Unfortunately, our data do not allow any insights
on the matter.

In Venezuela and Argentina, giant anteaters
were exclusively nocturnal during the hot season
(Shaw et al., 1987; Di Blanco et al., 2015). In the Bra-
zilian Cerrado, all xenarthrans except the yellow ar-
madillo usually display nocturnal habits (Zimbres
et al., 2013). While nearly all of our records of xe-
narthrans were indeed made between 19:00 hr and
03:00 hr, two of the three giant anteater records

occurred during the day (TABLE 1). Diurnal activity
has been reported by others (Shaw et al., 1987; Sam-
paio et al., 2006), with activity occurring during the
day when temperatures are mild, and later in the
evening on hotter days.

Habitat preferences remain unclear as giant
anteaters use open and forested lands in unknown
proportions (e.g., Medri & Mourao, 2005). Sampaio
etal. (2006) demonstrated that, while active, habitat
choice by giant anteaters is mainly related to food/
prey availability. In a study conducted in Serra da
Canastra in the Brazilian Cerrado (Minas Gerais;
Shaw et al., 1987), individuals preferred scrublands
over other habitat types. However, some individu-
als had none of this common habitat type in their
home range. Giant anteaters also favored ripari-
an forests, which may be rich in termites and ants
(Reis & Cancello, 2007; Brown et al., 2009). In our
study, all three records were in forest and riparian
habitats (TABLE 1).

The limits of giant anteaters' distribution range
in South America are also periodically altered by
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FIGURE 3. Photographic record of a greater naked-tailed armadillo (Cabassous tatouay) on 3 May 2014 in the Iguagu National Park,

Parana, Brazil.
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TABLE 1.

Detailed description of the photographic records of Xenarthra species obtained at Iguacu National Park and its surrounding

buffer zone, with the exception of nine-banded armadillos. C.T.: Cabassous tatouay; E.s.: Euphractus sexcinctus; M.T.: Myrme-
cophaga tridactyla; T.T.: Tamandua tetradactyla; R.H: relative humidity; soil types: NVEF2: rhodic paleudalf; LVEF1: typic haplor-
thox; GX1: epiaquic haplustult; Loc: location; P: park; B: buffer zone.

Canopy Precipitation Temperature

Species Coordinates Date Time Habitat Microhabitat (%) Soil type (mm) 0 R.H. Loc
C.t. 522 g’glllllsv 03/05/2014  02:08 Sr‘:l’:f‘;f;fl Alluvial 80 NVef2 0.0 26.3 746 P
M.t. ;i’ 593235\/ 04/06/2013  16:22 sr‘:l’:f‘;fgl Palm trees 80 NVef2 0.0 17.4 905 P
M.t. 5225’;12125\/ 31/03/2014  18:50 err?Folrcjit Riparian 95 LVefl 29.6 23.8 876 P
M.t. 522 iffgvsv 24/04/2014  11:20 rzlr;’gr“jit Palm trees 920 LVefl 0.0 195 85.0 P
T.t. 522397?895\/ 07/06/2013  05:56 S::;rfzf;il Alluvial 90 NVef2 0.0 18.3 918 B
Tt 522%35\?\/ 03/07/2013  1:29 Sr‘;tl’:f‘;fgi‘l Alluvial 95 GX1 0.0 18.6 828 B
Tt 5245221922655\, 01/11/2013  0:44 S;’f:f‘;fé:l Bamboo 100 NVef2 0.0 26.9 649 B
T.t. 52;:’ 5’97315\/ 24/01/2014  0:31 S::::fgféil Riparian 90 NVef2 0.0 29.4 704 B
T.t. 523235857\% 10/06/2014  2:58 rzfzgf:it Palm trees 85 LVefl 0.0 17.7 890 P
Tt ;f;’gg)sv 03/09/2014  23:23 rzlrr‘:fo‘rcjit Alluvial 100 LVefl 0.0 25.4 719 P
E.s. 52: %Slzvsv 08/06/2013  22:29 Sr‘:l’:f‘;f;fl Alluvial 95 GX1 0.0 18.7 829 B
E.s. ;f ;;gfvsv 29/06/2013  1:41 Sr‘;ll’:fler’;il Alluvial 95 GX1 8.2 21.0 912 B
Es 5222192235\/ 05/12/2013  0:14 Sr‘;kl’:f‘;fé:l b ’fe"jg:i“ 95 NVef2 23.0 18.2 781 B
E.s 52: g’ i’jg’év 09/04/2014  2:05 Sr‘:l’:fgf;fl Alluvial 70 NVef2 65.4 23.5 912 B

sporadic sightings or roadkills. In Honduras, the
species was thought to be extirpated in the 1990s
but few sightings have recently been reported (Mc-
Cain, 2001; Reyes et al., 2010). One sighting was
also reported in Costa Rica in 1989 (Timm et al.,
1989), and another individual was killed by a hunt-
er in Nicaragua (Koster, 2008), all suggesting exten-
sion or maintenance of their current distribution.

Much still needs to be understood about the
behavior of giant anteaters but recent studies indi-
cate that this species can show a high capacity to re-
spond to habitat disturbance. In the Brazilian state
of Parand they are able to inhabit pine plantations,
where they feed on leaf-cutter ants (Braga et al.,
2014). In the Cerrado, they have shown resilience
to human-caused habitat alterations, such as fire
and habitat loss (Shaw et al., 1987), and remained
present even when most natural habitat had been
converted to soy crops (Klink & Moreira, 2002). Ad-
ditionally, a high survival rate was observed during
areintroduction project in the Ibera Nature Reserve,
Corrientes province, Argentina. Between 2007 and
2013, 31 giant anteaters were released and 18 were
radiotracked, providing information on habitat se-
lection and indicating factors that could hamper
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long-term survival (Di Blanco et al., 2015). The an-
imals preferred forest habitats where they almost
exclusively rested. Deforestation and cattle man-
agement seemed to be the main threats to their
survival. Only time will tell whether human-caused
landscape transformation indeed negatively im-
pacts giant anteaters (Superina et al., 2010). Re-
gardless, the species has proved able to cope in
unexpected ways with human-imposed pressures
and contexts (Young et al., 2003; Braga et al., 2014).

Our photographic confirmation of giant anteat-
ers in the INP is an important addition to the exist-
ing knowledge on the species. The INP is the only
wildlife refuge in the entire region and is therefore
of invaluable worth in terms of biodiversity and
conservation (Tabarelli et al., 2005). Considering
the conservation significance of the species and the
lack of information about it in such an important
part of its range, more research would help in piec-
ing together recent occurrence reports and behav-
ioral descriptions from different locations in South
and Central America (Koster, 2008; Pérez Jimeno
& Amaya, 2009; Hack & Kriiger, 2013; Braga et al.,
2014). Consequently, the most important goal of
this paper is to inform the scientific community

39



about the presence of both the giant anteater and
the greater naked-tailed armadillo in this part of
their range, and thus serve as an invitation for fur-
ther research.
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