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Abstract

Intense hunting pressure and habitat loss have significantly reduced populations of the lowland tapir
Tapirus terrestris in southern Brazil. Remaining individuals inhabit mainly legally protected areas.
Here we report the first records outside of conservation areas in the state of Santa Catarina, over the
last 30 years. These records were found during a mammal monitoring program, developed between
May 2018 and July 2020. The records provide new evidence of the distribution of the species in Santa
Catarina and reinforce the relevance of connectivity between protected areas of the Serra do Mar
Ecological Corridor.
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Introduction

The lowland tapir, Tapirus terrestris (Linnaeus, 1758), is the largest Brazilian land
mammal, with records from northern South America to Paraguay and northern Ar-
gentina, inhabiting lowland forested areas to montane forests up to 1,800 m above
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sea level (Downer 2003; Sekiama et al. 2011; Bornschein et al. 2012). Its diet is com-
posed of fruits, sprouts, tender stems, branches, aquatic plants, and even certain
monoculture vegetables (Downer 2003; Sekiama et al. 2011). It has an important
functional role in zoochory, contributing to the dispersal of approximately 60 dif-
ferent plant species in the Brazilian Atlantic Forests (T6foli 2006). For this, it is con-
sidered an important bioindicator of the health of the ecosystem and maintenance
of biodiversity, especially of frugivorous and herbivorous species (Bodmer 1991;
Fragoso 1997; Dario 2014).

Tapirus terrestris is a wide-ranging herbivore considered a “landscape species’,
that requires large areas for its survival (Coppolillo et al. 2004). Due to its zoo-
chorous ability, it contributes to restore connectivity between altered and conserved
systems (Giombini et al. 2016; Paolucci et al. 2019). However, this exposes the spe-
cies to human-impacted areas and consequently to a variety of threats to its survival
(Medici and Desbiez 2012). Therefore, in some Brazilian biomes, the lowland tapir
has been reduced to the point that remaining individuals are restricted to protected
areas (Medici et al. 2012).

The state of Santa Catarina has 249 protected areas in its territory, but not all
are legally recognized, or have information available about their size (Martins et al.
2015). For those with available data, the protected areas represent approximately
5.0% of the state’s territory. These areas represent an important refuge for the re-
maining T. terrestris populations, especially those located in the northern and cen-
tral coastal regions of Santa Catarina, where the only records for the state in the last
30 years were documented, restricted to the Sassafras State Biological Reserve (Tor-
tato et al. 2014), Serra do Tabuleiro State Park (Santos et al. 2005; Oliveira-Santos
et al. 2010), and Serra da Dona Francisca Environmental Protection Area (Joinville
2012), where most of the historical records of lowland tapirs are also documented
(Azevedo et al. 1982; Olimpio 1995; Cherem et al. 2004). Records in the southern
coast and western portion of Santa Catarina were obtained from zooarcheologi-
cal sources (Olimpio 1995; Rosa 1998; Castilho and Simdes-Lopes 2001; Carvalho
2006; Ferrasso and Schmitz 2013), indicating that the population decline of the spe-
cies in these regions matches the intense logging period in the early 1900s (Cabral
and Cesco 2008). The most recent report of T. terrestris out of a protected area was
found in the environmental impact assessment of the Cubatao Hydroelectric Power
Plant in 1989 (Olimpio et al. 1991). The dam was not built and today the site is lo-
cated within the limits of Serra da Dona Francisca Environmental Protection Area.

In the Atlantic Forest, there is no quantitative information on population de-
crease of the lowland tapir in the past (Medici et al. 2012). It is estimated that there
are only three remnant areas in this biome that maintain genetically viable popu-
lations, containing more than 200 individuals, and 40% of the total tapir popula-
tion is sheltered by the Serra do Mar geological formation (Medici et al. 2012), an
important Ecological Corridor in the Brazilian Atlantic Forest (Aguiar et al. 2003).
However, most of the remaining individuals inhabit highly fragmented forest areas
and are under intense pressure from hunting, road kills, and habitat quality loss due
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to urban growth (Medici et al. 2012). All this human pressure makes this species be
considered ‘Endangered’ (EN) within the Santa Catarina and Atlantic Forest (Santa
Catarina 2011; Medici et al. 2012), and Vulnerable (VU) at national and internation-
al levels (Brasil 2014; IUCN 2020). Furthermore, the species is considered extinct in
most of the northeastern Atlantic Forest areas (Silva Jr. and Mendes Pontes 2008).

Considering that more than 70% of lowland tapir populations in the Atlantic
Forest have fewer than 200 individuals, estimates indicate a decline of up to 50%
of this species population in the biome by 2045 (Medici et al. 2012). In view of the
intense pressures on the species natural life areas, as well as their ecological impor-
tance for the ecosystems it inhabits, this document aims to report new records of
T. terrestris in Santa Catarina, the first outside protected areas after 30 years. This in-
formation contributes to the knowledge about the current geographic distribution
of this species in the state and can subsidize actions for the conservation of tapirs.

The records are part of the faunistic monitoring developed in the upper stretch
of the Itapocuzinho River Basin, north of the state of Santa Catarina, southern Bra-
zil (Fig. 1). The regional vegetation cover consists of Dense Ombrophylous Forests,
typical of the coastal Brazilian Atlantic Forest Biome (Vibrans et al. 2013). The om-
brothermal characteristic is linked to tropical climatic factors including high tem-
peratures and well-distributed precipitation during the year with practically no ex-
treme dry season (Klein 1978; IBGE 2012). The sampled forest remnants integrate
the geological formation of the Serra do Mar, a significant remnant of the Brazilian
Atlantic Forest which extends along the coastline for approximately 1000 km, from
north of Santa Catarina to southwest of Rio de Janeiro (Almeida and Carneiro 1998).

The records reported here were obtained through the line transect sampling
in which the active search for specimens and/or traces of mammals is performed
(Cullen and Rudran 2006). The study included eight seasonal incursions between
May 2018 and July 2020. In each sampling campaign, searches were conducted at
dawn and dusk for three consecutive days, totaling 12 sample hours per campaign.
The total area sampled was approximately 3.55 km?, covering a total of 82 km of
linear transects.

We recorded three traces (footprints) of T. terrestris. Two of these were during
the summer (January) and winter (July) of 2019 sampling, both in the same place
(26°17'54.40"S, 49°8'59.48"W, 758 m a.s.1.). The third trace was found during winter
(July) of 2020 about 1.2 km from the previous ones (26°1723.64"S, 49°8'36.41"W,
756 m a.s.l.). The identifications were confirmed through specific guides (De Angelo
et al. 2015; Prist et al. 2020). According to these guides, the absence of interdigital
membranes, trapezoidal plantar pad, greater width and less spacing between the
digits, are the main characteristics of lowland tapir footprint. Due to the smaller
footprint size, the last record is a different individual from the previous ones (Fig. 2).
These results provide evidence of reproductive success and suggest that there are at
least two locally established adult individuals. In addition, local residents reported
recent visual observations of two individuals (one adult and one young), close of the
third trace, an important anecdotal evidence that reinforces our findings.
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Figure 1. Location of new records of lowland tapir Tapirus terrestris in relation to documented occur-
rences in protected areas in the state of Santa Catarina, southern Brazil. A and B show details of areas
with records of lowland tapir in the state. 1: Serra do Tabuleiro State Park; 2: Sassafras State Biological
Reserve; 3: Rio Vermelho Environmental Protection Area; 4: Alto Rio Turvo Environmental Protec-
tion Area; 5: Bracinho Ecological Station; 6: Serra da Dona Francisca Environmental Protection Area;
7: Quiriri Environmental Protection Area; 8: Campos do Quiriri Environmental Protection Area. *
protection areas with records of Tapirus terrestris in the last 30 years.

The low frequency of recordings reflects a low density of the species in the study
region. In other areas of the Atlantic Forest, the documented population density
for the T. terrestris is generally lower than 1 ind./km? as in the Araucaria Ecologi-
cal Corridor, in Parand (0.09 ind./km?) (Vidolin et al. 2011), and in the Pontal do
Paranapanema region, in Sdo Paulo (0.30 to 0.47 and 0.21 to 1.35 ind./km?) (Cullen
et al. 2000; Medici 2010, respectively). In the State Park of Turvo, in Rio Grande do
Sul, studies with similar sampling methods (128 and 341km of linear transects) also
obtained few lowland tapir records (eight and three records) (Kasper et al. 2007; Fi-
alho 2007, respectively). These confirm that the southern region of Brazil is among
the areas with the most reduced T. terrestris populations in the country (Taber et al.
2007). Furthermore, the remaining individuals are generally restricted to conserva-
tion parks such as the Turvo State Park, the only place in the state of Rio Grande do
Sul to have records of this species, in recent decades (Medici et al. 2012).

The same is observed in Santa Catarina, whose documented records in the last
30 years are restricted to the Serra do Tabuleiro State Park, Sassafras State Biologi-
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Figure 2. Footprints of lowland tapir Tapirus terrestris recorded in summer 2019 (A), winter 2019 (B) and
winter 2020 (C), in southern Brazil. Photos A and B: Douglas Ticiani; Photo C: Denyelle Hennayra Cora.
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cal Reserve and Serra da Dona Francisca Environmental Protection Area (Santos
et al. 2005; Oliveira-Santos et al. 2010; Joinville 2012; Tortato et al. 2014). The
present study area is located approximately 161.0, 62.0 and 11.0 km from these lo-
cations, respectively (Fig. 1). It is important to note that there are four other Envi-
ronmental Protection Areas in the surroundings — Rio Vermelho, Alto Rio Turvo,
Quiriri and Campos do Quiriri - distant 4.5, 9.5, 24.0 and 33.5 km from the pre-
sent record locality, respectively. In addition, there is also the Bracinho Ecological
Station, a private conservation area, located 4.6 km from the study area. Together
with the Serra da Dona Francisca Environmental Protection Area, these areas add
up 86,174 ha preserved and interconnected with each other and with the Serra do
Mar Ecological Corridor (Fig. 1).

This scenario certainly contributes to the maintenance of populations of the
T. terrestris in the northern region of the state of Santa Catarina and highlights the
importance of environmental protection areas for the conservation of this species.
Our records, besides contributing information about the lowland tapir range area
in southern Brazil, provide new evidence of a recent occurrence of this species in
Santa Catarina, and the only Santa Catarina report of individuals outside a legally
protected area within the last 30 years. This reinforces the important role of main-
taining particular forest remnants, where the absence of anthropogenic pressures
can enable the gradual restocking of threatened species, as well as the interconnec-
tions between conservation units. Furthermore, in an even broader context, this
highlights the ecological role of the Serra do Mar for the conservation of the species.
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