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Abstract. Myrmecophaga tridactyla Linnaeus, 1758, Giant Anteater, is a very sensitive species in the Quadrilatero
Ferrifero, a region of the Brazilian state of Minas Gerais responsible for a large part of the country’s iron ore pro-
duction. Information on the occurrence of this species in the area is limited to literature reviews, data papers, and
interviews. Here, we present the first record of M. tridactyla from the Reserva Particular do Patrimo6nio Natural
Pogo Fundo (a natural heritage private reserve) and what is likely to be only the fifth record from the Quadrilatero
Ferrifero region. We highlight the importance of larger, connected areas for the long-term survival of this threat-
ened species.
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Introduction found in legally protected areas, including areas of per-
manent protection (APP) and legal reserves (LR) (Ver-
siani et al. 2021).

One of the areas within the geographic range of M.
tridactyla is the Quadrilétero Ferrifero, an extremely
threatened and fragmented region in the state of Minas
Gerais, Brazil (Drummond et al. 2005; Carvalho Filho
et al. 2010). This area consists of an ecotone between

the Atlantic Forest and the Cerrado (Veloso et al. 1991),

The original distribution of Myrmecophaga tridactyla
Linnaeus, 1758, Giant Anteater (Xenarthra, Myrmeco-
phagidae), encompasses a wide area from Belize in
Central America to southern South America, except the
Andes (Montgomery 1985). Nowadays, however, this
species, the largest anteater, is rare or even extirpated
in many areas of the Neotropics (Miranda et al. 2014).

Population declines has mostly been due to habitat loss,
wildfires, poaching, conflicts with dogs, and roadkills
(Miranda et al. 2015). Listed as Vulnerable by the Inter-
national Union for Conservation of Nature (IUCN), the
Red List of Threatened Species (Miranda et al. 2018),
and by the Brazilian Ministry of Environment (MMA
2022), populations of M. tridactyla are most likely to be

and the main activity there is the extraction of iron ore
(Jacobi 2008). Morcatty et al. (2013) reviewed the oc-
currence of the giant anteater in the region and found
historical literature records and some reports from in-
terviews. Later, Santos et al. (2019) presented a data pa-
per in which these authors found that M. tridactyla was
the most-recorded xenarthran in Brazil. However, for

©The authors. This is an open access article distributed under the terms of the Creative Commons Attribution License (CC BY 4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original author and source are credited.
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the Quadrilatero Ferrifero area, only four records were
found: one in Itacolomi State Park (with no specified re-
cording method) and three from camera traps installed
in the Reserva Particular do Patriménio Natural (Nat-
ural Heritage Private Reserve in English; RPPN) San-
tudrio do Caraga during 2013 and 2014 (P.M. Santos,
Instituto Nacional da Mata Atlantica, Brazil, in litt.).
Here, we present the first camera-trap record of M.
tridactyla from the RPPN Poco Fundo, which is within
the Quadrilatero Ferrifero region in Minas Gerais, Bra-
zil. In addition, we also assess species richness for medi-
um-sized and large mammals of the RPPN Pog¢o Fundo.

Methods

This survey is part of a wider project aimed at monitor-
ing mammals in four RPPNs in the Quadrildtero Fer-
rifero region, which has an area of ~7000 km? in the
central part of the state of Minas Gerais, in southeast-
ern Brazil (MME 2011). RPPN Poc¢o Fundo is the small-
est area surveyed at 426.73 ha (VALE 2015), and the
other three are the Capivary I reserve at 1,984 ha (VALE
2009), the Corrego Seco reserve at 1,797 ha (VALE
2010), and the Cata Branca reserve, with 1,102.89 ha
(Oliveira 2018). In the RPPN Pogo Fundo, the vegeta-
tion types are seasonal semideciduous forest, “campos
limpos”, “campos”, and “cerrado rupestre” on ferrugi-
nous soil (VALE 2015).

From 9-11 September 2020, we installed six camera
traps (Trophy Cam Bushnell - HD) in the RPPN Pogo
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Fundo (Fig. 1). Three of these cameras were installed
in areas of forest, mainly seasonal semideciduous for-
est, and the other three were installed in open grass-
lands. The cameras were set to function 24 h a day, at
intervals of 10 sec, and in hybrid mode between photos
and videos (20 sec for each video). We considered cam-
era-trap recordings as independent observations, if the
interval between records were 60 min or more. For in-
tervals <60 min, we considered recordings to represent
a single observation.

For the analysis of sampling efficiency, we evaluated
the quantitative method in relation to species richness.
To calculate the richness estimate, we chose the Jack-
knife I model (Santos 2003). With the results of the data
collection records, we produced a collector efficiency
curve, a graphic representation containing the number
of sample units on the x axis and the cumulative num-
ber of recorded species on the y axis. All analyzes were
performed using the EstimatesS v. 9.0.1 (Colwell 2013).

Results

The total sampling effort for the camera traps installed
at the RPPN Poc¢o Fundo was of 1,536 cameras/day,
with 35 records and 8 species of medium-sized and
large wild mammals sampled. Of these 35 records, 29
were made in the forests and seven in open grasslands.
More information on the sampling effort for the cam-
eras installed can be seen in Table 1, and a list of the
mammals sampled is shown in Table 2.
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Figure 1. Location of the Poco Fundo Natural Heritage Private Reserve (RPPN Po¢o Fundo).
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Table 1. Cameras installed at the Reserva Particular do Pat-
rimoénio Natural Pog¢o Fundo. The day each camera was installed
and uninstalled, the area sampled, and number of days that
data were recorded are included.

Cameras ~ Start date End date Area Days
PF1 09/09/2020 04/28/2021 Forest 258
PF2 09/11/2020 04/28/2021 Forest 254
PF3 09/09/2020 04/28/2021 Open grassland 258
PF4 09/09/2020 04/28/2021 Open grassland 258
PF5 09/11/2020 04/28/2021 Forest 254
PF6 09/11/2020 04/28/2021 Open grassland 254

Camera PF5 recorded Myrmecophaga tridactyla
twice, on 2 November 2020 and on 10 April 2021, and
only in the forest area (Fig. 2). Of the four monitored
RPPNs (see Methods), M. tridactyla was found only at
the RPPN Poco Fundo. However, we have yet to finish
surveying the Capivary I reserve.

For the sampling efficiency, as we find an overlap be-
tween the observed and the estimated species richness
curves (Fig. 3), we can confirm that the species richness
curve for the Poco Fundo RPPN reached 100%. Thus,
our sampling effort was efficient for analysis of medi-
um-sized and large mammal richness within the sur-
vey area.

Our new data represents the fifth locality of M. tri-
dactyla in the Quadrilatero Ferrifero, if we include the
unpublished records compiled by Santos et al. (2019)
(Fig. 4). Our observations of this species in a season-
al semideciduous forest are also far from the previous-
ly known occurrences in the Quadrildtero Ferrifero,
which were from an area of “cerrado rupestre” (VALE
2015; P.M. Santos, Instituto Nacional da Mata Atlan-
tica, Brazil, in litt.).

New records. BRAZIL - MinaAs GERrAIS « Congonhas,
Pogo Fundo Natural Heritage Reserve; 20°26'10.69"S,
043°53'17.57"W; 871 m alt,; 11.I1.2020; P.C. Soares,
L.M. Mendes, R.C. Sarcinelli, K.JV.M. Barbosa, F.R.
Melo obs.; forest area; camera trap « same data, except
04.X.2021.

Identification. The individuals observed in the cam-
era-trap images were identified as M. tridactyla by their
distinctive size and pelage pattern. These patterns were
compared to the descriptions of all relevant species, and
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Figure 2. Camera trap (PF5) register for the giant anteater
(Myrmecophaga tridactyla) at the forest area of the Po¢o Fundo
Natural Heritage Private Reserve (RPPN Poco Fundo).

we especially used the recognition method of Mdock-
linghoft et al. (2018). The individuals recorded by the
camera trap were large. They had wide black stripes
from the upper front legs toward the spine, a long, dis-
tinctive snout, and a bushy tail, which is indicative of
M. tridactyla.

Discussion

As mentioned, Myrmecophaga tridactyla is rare in the
survey region and assessed as Vulnerable. The largest
populations of M. tridactyla occur in Emas National
Park in southwestern Goias state, and in Serra da Ca-
nastra National Park in southwestern Minas Gerais
state (Miranda 2004). Only two areas of the Quadri-
latero Ferrifero have records of this species: Itacolo-
mi State Park and the RPPN do Caraca (Santos et al.
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Figure 3. Richness estimation curve for medium and large-sized
mammal species in the Poco Fundo Natural Heritage Private
Reserve (RPPN). The observed richness is depicted in dark gray,
whereas the estimated richness is show by the light gray line.

Table 2. Species recorded on the camera traps installed at the Reserva Particular do Patriménio Natural Poco. Scientific name,
common name, number of records per area, and total number of records are included.

Taxon Common name Forest Open grassland Total
Eira barbara (Linnaeus, 1758) Tayra 6 1 7
Galictis cuja (Molina, 1782) Lesser Grison 3 — 3
Leopardus guttulus (Hensel, 1872) Southern Tiger Cat 2 — 2
Cuniculus paca (Linnaeus, 1766) Lowland Paca 5 — 5
Myrmecophaga tridactyla Linnaeus, 1758 Giant Anteater 2 — 2
Tamandua tetradactyla (Linnaeus, 1758) Southern Tamandua 2 1 3
Cabassous unicinctus (Linnaeus, 1758) Southern Naked-tailed Armadillo 7 — 7
Sylvilagus minensis Thomas, 1901 Common Tapeti — 5 5
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Figure 4. First record of Myrmecophaga tridactyla for the Po¢o Fundo Natural Heritage Private Reserve (RPPN Poco Fundo). Red
dots represent the previous records at the State of Minas Gerais compiled by Santos et al. (2019) and the four records for the
Quadrilatero Ferrifero area: three in the Santuario Caraga Natural Heritage Private Reserve (RPPN Santudrio Caraca), at the Santa
Barbara municipality and one in the Itacolomi State Park, at Mariana municipality.

2019). Morcatty et al. (2013) also reported this species
in the Serra da Moeda Mountain Range (also within the
Quadrilétero Ferrifero region), but this is based on an
interview and, therefore, is not confirmed.

Alarge portion of Brazil’s mining activity is in Minas
Gerais, and the Quadrilatero Ferrifero is responsible for
alarge part of the country’s iron ore production (Castro
and Ruchkys 2017). However, economic growth provid-
ed by mining here has contributed to two of the largest
environmental disasters—the rupture of the Mariana
and Brumadinho dams (Freitas et al. 2019). The vulner-
ability of the Quadrildtero Ferrifero to such disasters
has been modelled by Dutra et al. (2021), who stated
that forest suppression is one of the main consequences
of dam ruptures.

The behavioral plasticity of M. tridactyla to degrad-
ed environments shows some degree of adaptation of
this species, as it can transit between forests and open
habitats on its daily activities (Vynne et al. 2011; Kreutz
et al. 2012; Bertassoni et al. 2020). However, such plas-
ticity has its limitations, and the strong dependence on
natural habitats of this species highlights the impor-
tance of retaining habitat patches in a human-modified
landscape (Vynne et al. 2011; Bertassoni et al. 2020).
Thus, heterogeneous landscapes are fundamental for
the survival of this species (Bertassoni and Ribeiro

2019; Bertassoni et al. 2019), and forested areas are im-
portant as thermal refuges from extreme temperatures,
especially for an animal with such low metabolic rate
and body temperature (Mourdo and Medri 2007; Ro-
drigues et al. 2008).

Morecatty et al. (2013) reinforced that larger areas of
habitat are more hospitable for M. tridactyla, for exam-
ple, the Caraca reserve (10,187 ha) and the Itacolomi
State Park (7,543 ha). This species-area size relation-
ship is also reinforced by other studies, for example,
by Chiarello (1999), who analyzed Atlantic Forest rem-
nants and reported that medium-sized and large mam-
mals, like M. tridactyla, South American Tapir Tapirus
terrestris (Linnaeus, 1758) and Collared Peccaries Di-
cotyles tajacu (Linnaeus, 1758), appeared only in the
largest areas sampled. For example, 200 ha would prob-
ably not be large enough to maintain large cats, tapirs,
peccaries, giant armadillos, and anteaters.

Fragmentation is a poignant reality for the Atlantic
Forest, as evidenced by the absence or rarity of large
mammals that were recorded by 19th-century natu-
ralists in Minas Gerais (Wied-Neuwied 1820; Saint-
Hilaire 1833). The occurrence of M. tridactyla in an
Atlantic Forest fragment surrounded by mining activi-
ties, like the RPPN Poc¢o Fundo, highlights the impor-
tance of conservation actions, such as the regeneration
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of forests and the connection of fragmented landscapes,
to improve the long-term survival of threatened popula-
tions of large mammals.
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