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Abstract

In this work, we describe the first occurrence record of the exotic species of deer Axis axis (Erxleben, 1777) from natu-
ral environments of the state of Santa Catarina, southern Brazil. The study provides information about the implications
of the invasion of the region’s ecosystem, which is seen as a negative factor in the local community and represents a

major conservation challenge.
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Introduction

Axis axis (Erxleben, 1777), also known as Chital or
Axis Deer, is a deer species that is native to Asia (India,
Nepal and Sri Lanka). This species has crepuscular hab-
its, inhabiting a variety of field habitats but rarely dense
forests (Nowak 1991). It is medium-sized, males attain a
height of 80—100 c¢m at the shoulder and a length (exclud-
ing the tail) of 119-185 cm; females are 67-87 cm in
height and 114-147 cm in length (Nowak 1991; Long
2003). Adults have a reddish-brown coat with white spots
(Schaller 1967). During the mating season, males have a
pair of three-pointed lyre-shaped antlers (Schaller 1967;
Sponchiado et al. 2011).

Deer in general are among the most intentionally
introduced vertebrates on the planet (Clout and Russell
2008). Because of its highly appreciated meat and its

antlers serving as trophies (Belden 1994), Axis Deer was
introduced in several countries as an ornamental species,
as food resource and for sport hunting (Mares and Ojeda
1984; Lever 1985; Anderson 1999).

The species was successfully introduced in Europe,
Australia, Java, New Guinea, Mexico, Argentina, Uru-
guay, the United States, and the Andaman Islands (De
Vos et al. 1956; Bentley and Downes 1968; Long 2003;
Grubb 2005; Achaval et al. 2007; Romero et al. 2008;
Novillo and Ojeda 2008; Fass and Weckerly 2010). In
Brazil, its presence was recorded only once in areas of
Pampas on the extreme west of Rio Grande do Sul in
2009 (Sponchiado et al. 2011). Since then, it has been
reported by local people on the Brazilian border with
Uruguay (Rosa et al. 2017), indicating an established
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population in the far south of Brazil. In this study, we
describe the first record of the invasion of A. axis in the
state of Santa Catarina, southern Brazil.

Methods

A specimen of Axis axis was found by residents and
taken by soldiers of the 2nd Platoon of the 2nd Com-
pany of the 2nd Battalion of the Environmental Military
Police of the state of Santa Catarina to the Nucleo de
Estudos em Vida Selvagem (NEVS) of the Universidade
do Oeste de Santa Catarina (UNOESC). The animal had
an open fracture in the left pelvic limb and signs of acute
respiratory failure. For inspection and physical exami-
nation, the individual was sedated with the use of dex-
medetomidine as a pre-anesthetic medication followed
by Ketamine + Midazolam for dissociative anesthesia.
At 3:45 pm, the animal died due to a respiratory arrest.
The animal was identified by color pattern and mor-
phometry. It was compared with the information pub-
lished by Nowak (1991) and Long (2003). We took body
measurements (body length and weight). Our description
of the color pattern is based on photographic records of
the sample before preservation. Sex was determined by
observing reproductive structures.

80°W

60°W

Check List 16 (5)

Results

Axis axis (Erxleben, 1777)

Figures 1, 2

New record. BRAZIL ¢« 1 adult &; Santa Catarina,
municipality of Sdo José do Cedro, Linha Sdo Roque;
26°28'S, 053°30'W; 701 m a.s.1.; 30 Aug. 2019; found in a
rural area near the BR-163 highway; UNOESC 126/2019.

Identification. We identified the specimen as Axis axis
by its external characteristics, which easily differenti-
ate this species from other deer in the region: medium-
sized deer with a height of 78 cm to the shoulder and
a length (excluding tail) of 126 cm; reddish-brown coat
with white spots, absence of antlers; abdomen, croup,
neck, inner legs, ears and tail white. Color pattern and
morphometrics match the diagnosis of 4. axis by Nowak
(1991) and Long (2003).

Discussion

Our new record extends the geographic distribution of
the invasive exotic species Axis axis 750 km north of its
first and only record in southern Brazil where one male
individual was recorded in 2010 at Espinilho State Park,
in Rio Grande do Sul, on the border with Argentina
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Figure 1. Localities with records of Axis axis. Circles show the localities of introduction of A. axis in Argentina and Uruguay. Squares show
the records of A. axis in Rio Grande do Sul state, Brazil. Star shows the new locality in the municipality of Sdo José do Cedro, Santa Catarina
state, Brazil. 1, Neuquén (41°43’S, 071°17'W); 2, Rio Negro (40°45’'S, 068°00’'W); 3, La Pampa (38°14’S, 064°32'W); 4, Buenos Aires (37°59'S,
060°05'W); 5, Santa Fe (33°08’S, 062°57'W); 6, Colonia (34°01'S, 057°56'W); 7, Espinilho State Park (30°11'S, 057°29'W); 8, Area de Protecdo
Ambiental de Ibirapuita (29°54'S, 055°45'W); and 9, Sao José do Cedro (26°28’S, 053°30'W).
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Figure 2. Axis axis (Erxleben, 1777), UNOESC 126/2019. A. Side view. B. Side view of the head.

(Sponchiado et al. 2011). However, since 2015, there have
been reports by local people on the Brazilian border with
Uruguay (Area de Protecio Ambiental de Ibiraiputd)
of at least 30 occurrences of Axis Deer (visualizations,
individuals found dead in crops and poached animals)
that have been confirmed by photographs (Rosa et al.
2017; T. Reis personal communication).

Our new record was collected in a rural area near
BR-163 in Santa Catarina and within the Atlantic For-
est biome. The site of the record is about 20 km from
the province of Misiones, Argentina, and this individ-
ual may have come from Argentina, as the species has
recently expanded northward in that country, bringing
it closer to the border with Brazil (Novillo and Ojeda
2008). In Argentina (Fig. 1), A. axis was introduced in
the province of La Pampa in 1906 (Lever 1985), in the
province of Buenos Aires in 1930 (Navas 1987), and
later in Santa Fé, Neuquén, and Rio Negro (Petrides
1975). This species has become established in the wild
in Argentina, and populations have been expanding their
distribution across the country (Sponchiado et al. 2011).

It is believed that this animal may have been hit by a
vehicle, as it was rescued near the BR-163 highway and
had an open fracture in the left pelvic limb and multiple
rib fractures with the presence of subcutaneous emphy-
sema. Axis Deer easily gets used to human presence in
both invaded and original areas, which is why herds are
often seen in open areas close to houses and even use
camping areas to spend the night, possibly due to greater
safety from predators that avoid such areas (Duckworth
et al. 2015), but this species can also use habitats with
dense cover (Putman 1988; Mungall and Sheffield 1994;
Demarais et al. 1998; Geist 1998; Long 2003).

The occurrence of the Axis Deer can be considered
as negative impact on the ecosystem and local species
(Sponchiado et al. 2011). Studies have indicated potential
negative impacts on a variety of plant and animal species
(Davis et al. 2016). The species is known to compete with
native deer, because its physical characteristics and food
habitats are similar (Etges 2016). For example, the effect
of competitive exclusion generated by the size difference

(Dolman and Wéber 2008) and the aggressions between
species (Bartos et al. 1996; Stephens et al. 2003) can pose a
threat to the Red Deer (Ozotoceros bezoarticus Linnaeus,
1758) in southern Brazil (Achaval et al. 2007; Machado et
al. 2008; Sponchiado et al. 2011). According to Faas and
Weckerly (2010), if the population density of Axis Deer
increases, wild species will be displaced from high-qual-
ity habitats to lower-quality habitats, and the abundance of
native deer in this region may consequently decrease. The
most significant impacts are likely to occur through direct
effects of modification of vegetation through herbivory,
with potentially cascading indirect effects on fauna, such
as transmission of diseases to wild and domestic animals,
which can cause declines of rare and threatened species
due to habitat modification (Faas and Weckerly 2010;
Flueck 2010; Kumschick et al. 2011; Mohanty et al. 2016;
Davis et al. 2016; Rosa et al. 2017).

Continuing systematic studies in the long term is
necessary to assess whether populations of 4. axis have
already existed in this region. These data may support
alternatives for the management of the axis deer, aiming
at the conservation of regional biodiversity.
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