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Abstract: The introduction of exotic species is currently the second largest cause of extinction. In
this sense the domestic dog (Canis lupus familiaris) stands out, given its wide distribution and
adaptive plasticity. Understanding the dynamics of dog occurrence in natural areas is of major
importance in order to understand the impacts on native fauna. In this work, we aimed to carry out
an updated survey of the presence of dogs in the Area of Relevant Ecological Interest Mata of Santa
Genebra, focusing on the number of individuals, their periods and areas of greatest activity. Sampling
was carried out using camera-traps on nine different trails in the area, with a sampling effort of 2754
camera-days. A total of 316 mammal records were obtained of which 28% documented the presence
of dogs. The results point to greater activity of dogs in areas of extensive trails, clearings and forest
edge, in addition to the preference for night periods and rainy season. The results were compared
with the periods of activity of native non-flying mammals of the area, obtaining a similar occupation
of places and periods, both of domestic dogs and native fauna. Finally, proposals were presented to
mitigate this problem in the area.
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A OCORRENCIA, ABUNDANCIA E ATIVIDADE DE CAES DOMESTICOS (CANIS LUPUS
FAMILIARIS LINNAEUS, 1958) NA UNIDADE DE CONSERVAGAO MATA DE SANTA GENEBRA,
CAMPINAS, BRASIL - POSSIVEIS IMPACTOS E PROPOSTAS DE MITIGAGAO

Resumo: A introducdo de espécies exoticas €, hoje, a segunda maior causa de extingdo de espécies.
Neste sentido, o cdo doméstico (Canis lupus familiaris) se destaca, visto sua ampla distribuicdo e
plasticidade adaptativa. Entender a dindmica de ocorréncia de cdes em areas naturais é de suma
importancia, a fim de compreender os impactos para a fauna nativa. Neste trabalho, visou-se realizar
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um levantamento atualizado da presenca de cdes na Area de Relevante Interesse Ecolégico Mata de
Santa Genebra, com enfoque no numero de individuos, seus periodos e areas de maior atividade. A
amostragem foi realizada com uso de armadilhas fotograficas em nove trilhas distintas da area, com
esforco amostral de 2754 cameras-dia. Foram obtidos 316 registros de mamiferos, dos quais 28%
documentaram a presenga de cdes. Os resultados apontam para maior atividade dos cdes em areas
de trilhas extensas, clareiras e borda da mata, além da preferéncia por periodos noturnos e estacdo
chuvosa. Os resultados foram comparados com os periodos de atividade dos mamiferos ndo voadores
nativos da area, obtendo-se uma ocupacdao semelhante de locais e periodos, tanto dos cdes
domeésticos quanto da fauna nativa. Por fim, foram apresentadas propostas para mitigacdo desta

problematica na area.

INTRODUCTION

Species extinction and reduction in their
abundance are occurring at increasingly
alarming rates as a result of human action and
at a speed comparable to, or even greater than,
major geological extinction events (Barnosky et
al., 2011). Among the different human activities
that accelerate extinctions, the introduction of
exotic species stands out (Ledo et al., 2011;
Sampaio & Schmidt, 2013; Bellard et al., 2016;
MMA, 2016). This currently represents the
second largest cause of global biodiversity loss,
accounting for 40% of extinctions recorded
since the 17th century (PRIMACK, 1998; MMA,
2006; CBD, 2006; Brandao et al., 2019).

Despite the prohibition by law of the
introduction of exotic species in Conservation
Units (CUs) (Federal Law 9.985/00), such
species have confirmed records in many of the
protected areas in the Brazilian territory, mainly
dogs and cats (Chiarello, 2000; Vilela & Lamim-
Guedes, 2014). However, the impact and
consequences of the presence of these exotic
species in natural areas and CUs in Brazil are
still poorly understood, although the
consequences of their introduction are already
well-studied globally (Zalba & Ziller, 2007).

In this context, the presence of the exotic
species Canis lupus familiaris Linnaeus 1758,
Canidae, the domestic dog, requires our
attention. This species has been recorded in 28
of the 71 National Parks in Brazil, and at least
69 CUs, but these numbers are still
underreported (Lessa et al., 2016; Ribeiro et al.,
2018; Instituto Horus de Desenvolvimento e
Conservacao Ambiental, 2022).

Dogs are the most abundant domestic
carnivores on the planet, with a cosmopolitan
distribution. Their wide distribution, associated
with the humans’, enables their interaction with
different species and in the most distinct
ecosystems (Hughes & MacDonald, 2013; Vilela
& Lamim-Guedes, 2014). Dogs are considered
generalist-opportunistic organisms. Thus, they
can feed on wild animals, carcasses, hit or
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weakened animals, cubs, vegetables, fruits,
seeds and even garbage (Nesbitt, 1975; Green
& Gipson, 1994). They may exhibit solitary
behavior but usually form collaborative groups
with several individuals (Galetti & Sazima,
2006; Ziller & Zalba, 2007, Gompper, 2014).
Thus, dogs can efficiently prey on small and
medium-sized animals, up to large animals,
when organized in packs (Scott & Causay, 1973;
Galetti & Sazima, 2006).

In this context, domestic dogs represent
a global threat to wild species, being
responsible for the death of approximately
33,000 wild animals annually in Poland
(Wierzbowska et al.,, 2016) and around 80
attacks on native animals in a year and a half of
monitoring in India (Home et al., 2016). There
are studies on the impact of domestic dogs in
many other countries, such as the United States
(Scott & Causey, 1973), Iran (Nayeri et al.,
2021), Kenya (Kitala et al., 2001) and
Zimbabwe (Butler & Du Toit, 2002).

Added to this cosmopolitan distribution, it
is estimated that a large proportion of the
world's dog population (between 600 and 700
million) are free-ranging dogs (Gompper, 2014).
These are dogs with no owner, or those that do
not have their whereabouts strictly controlled by
their owners but still resort to humans as an
alternative to obtain resources such as food and
shelter (Gompper, 2014; Vilela & Lamim-
Guedes, 2014).

Free-ranging are responsible for the main
documented impacts of dogs on native animals
(Young et al., 2011). This is because they are
constantly in natural areas, given the lack of
space restrictions, and can impact the native
fauna in different ways. For instance, by
changing predator-prey interactions, predating
on native animals, competing for resources
(territory, food, water) and introducing diseases
and disturbance (Nesbitt, 1975; Green &
Gipson, 1994; Butler & du Toit, 2002; Lacerda
et al.,, 2009; Silva-Rodriguez & Sieving, 2011;
Young et al., 2011; Hughes & MacDonald, 2013;
Gompper, 2014; Curi et al.,, 2016; Silva et al.,
2018; Allemand et al., 2019; Bianchi et al.,
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2020).

In addition, dogs tend to exhibit a distinct
invasion process compared to wild species, not
establishing populations in natural areas and
hardly becoming totally independent from
humans (Ribeiro et al., 2018). The opportunity
to turn to humans for food and protection
means that dogs can overcome unfavorable
conditions in the wild and their populations do
not respond numerically to prey predation as
native predators do. In other words, the
reduction in prey populations does not lead to a
reduction in feral dog numbers due to a lack of
resources, so they can deplete wild populations
to the point of local extinction (Galetti &
Sazima, 2006; Young et al., 2011; Hughes &
MacDonald, 2013; Gompper, 2014; Allemand et
al., 2019).

The presence of alien species in natural
fragments and protected areas is facilitated by
human factors, such as anthropization, urban
sprawl and increased human population density
in nearby areas (Pysek et al., 2008; Sampaio &
Schmidt, 2013). In this context, regions with
older histories of human occupation, such as
the coastal region and the Atlantic Forest, in
Brazil, suffer more intensely from anthropogenic
actions and exotic species when compared to
areas of more recent occupation, such as the
Amazon region (Tabarelli et al., 2005; Galetti &
Sazima, 2006; Sampaio & Schmidt, 2013).

The proximity of anthropized areas to
natural fragments also facilitates the
inappropriate release and abandonment of pets
(dogs and cats) by humans in natural areas
(Pontes & Mello, 2013; Pysek et al., 2008). In
the case of the presence of domestic dogs in
natural fragments, their presence is more
related to characteristics of human occupation
around the area than to physical characteristics
such as landscape and vegetation (Lacerda et
al., 2009).

Another important factor influencing the
entry, presence and settlement of alien species
in natural fragments is the edge effect (Metzger,
1999; Primack & Rodrigues, 2001; Mello &
Costa, 2012). The presence of dogs inside
protected areas tends to be lower in the central
areas of the fragments and higher in the
peripheries, where the edge effect is higher,
mainly in view of the more open forest
formations and the ease of circulation in the
fragments (Lacerda et al.,, 2009; Gompper,
2014; Silva et al.,, 2018). Butler & du Toit
(2002) demonstrated the influence of the edge
effect on dog presence in a study conducted in
rural and protected areas of Zimbabwe. From
the use of experimental carcasses, it was
observed that free-ranging and feral dogs of the
region located and consumed the carcasses
present in the surrounding and edge areas of
the reserve. However, there was no record of
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interaction of dogs with the carcasses left in the
more secluded areas of the reserves.

Finally, another factor that influences the
presence of exotic species in natural areas is
the presence of trails. Currently, trails are
commonly found in natural areas and CUs as a
way to enable human contact with nature
(Ikemoto et al.,, 2009; Eisenlohr et al., 2013;
Pontes & Mello, 2013). Trails can also act as
entry and exit points to natural areas for dogs,
as well as easy dispersal corridors to different
sites or resources in natural areas (Baret &
Strasberg, 2005; Nemec et al., 2011; Eisenlohr
et al., 2013).

A CU that is in a context encompassing
these various factors is the Area of Relevant
Ecological Interest (ARIE) Mata de Santa
Genebra, in Campinas, Sdo Paulo. This area is
an urban remnant of semideciduous seasonal
forest and, perhaps surprisingly, has records of
several species, among them some that are
threatened in the State of Sao Paulo, such as
the howler monkey (Alouatta guariba clamitans
Cabrera, 1940, Atelidae), the cougar (Puma
concolor Linnaeus, 1771, Felidae) and the ocelot
(Leopardus pardalis Linnaeus, 1758, Felidae)
(Magioli et al., 2014). Due to its surrounding
context with intense human presence (with both
rural and urban areas), the area has suffered
historically with the presence of exotic fauna in
its interior, especially dogs and cats (Felis catus
Linnaeus, 1758, Felidae) that compete and prey
on native fauna, are host of parasites,
spreading diseases and therefore impact the
ecosystem (Galetti & Sazima, 2006; Magioli et
al., 2014; ICMBIO-MMA, 2021). The presence of
dogs in the interior of this CU is widely
documented and may be related to the local
extinction of two species: Gray Brocket (Subulo
gouazoubira Fischer, 1814, Cervidae) and Agouti
(Cuniculus paca Linnaeus, 1766, Cuniculidae)
(Galetti & Sazima, 2006).

This work sought to survey the updated
frequency of occurrence of domestic dogs on
the trails of Mata de Santa Genebra considering
the influence of aspects such as human
presence in the surroundings, the edge effect,
the use of trails by dogs and the peak of dogs’
activity in terms of hours of the day and
months. From this, we aimed to assess possible
impacts on the native fauna, as well as
proposals for the mitigation or reduction of the
problem involving domestic dogs in this area.

MATERIAL AND METHODS

STuDY AREA

Mata de Santa Genebra is located in the
district of Barao Geraldo, in Campinas, in the
Brazilian state of S3do Paulo, under the
geographical coordinates 22°44'45" S,



47°06'33" W. This CU has 251.7 ha, being the
largest remnant of Semideciduous Seasonal
Forest in the Municipality of Campinas (ICMBIO-
MMA, 2021).

CHARACTERISTICS OF THE SURROUNDING AREA

The surroundings of Mata de Santa
Genebra are characterized by a mix of urban
and rural landscapes. The wurban area
corresponds to one-third of the perimeter of the
CU’s surroundings (Fig. 1). The nearby rural
areas are mainly composed of monocultures of
sugarcane and family farms (ICMBIO-MMA,
2021).

The biological characteristics of the
surroundings include three types of forest
formations: the Semideciduous Seasonal Forest,
characterized by a seasonal partial loss of
leaves; the Paludosa Forest, characteristic of
swampy and waterlogged areas; and the
Cerrado, characterized in the region by a non-
dense formation, composed mainly of shrubs
and spaced trees (Lecog-Muller, 1947; Leitdao
Filho, 1982; Torres et al., 1994).

The fauna that is present in the
surroundings of Mata de Santa Genebra stands
out for its great diversity of species, mainly
birds and mammals, with records of small,
medium and even large animals, such as the
cougar (Puma concolor) and the maned wolf
(Chrysocyon brachyurus llliger, 1815, Canidae)
(Gaspar, 2005; Passos, 2009; Magioli et al.,

2014; ICMBIO-MMA, 2021).

PHYSICAL AND BIOLOGICAL CHARACTERISTICS OF
ARIE MATA OF SANTA GENEBRA

According to the Koeppen classification,
our study area has a subtropical dry winter
climate (Cwa). During the winter, its
temperatures drop below 18°C and, in the
summer, they are above 22°C, with an
increased rainfall (rainy season) (Rolim et al,,
2007; Blain, 2011). Inside the CU, the
vegetation is mainly composed of the
Semideciduous Seasonal Forest (85% of the
total composition of CU) and the Paludosa
Forest (15% of its total composition) (ICMBIO-
MMA, 2021).

Its fauna is characterized by a great
diversity of vertebrates and arthropods, even
considering the urban context of the
surroundings. The species found are
representative of the different biomes and
domains of the region, with taxa typical of the
Semideciduous Seasonal Forest, the Paludosa
Forest and the Cerrado. More than 150 species
of birds and about 50 species of mammals have
been recorded in the area (Brown & Freitas,
2003; ICMBIO-MMA, 2021).

CAMERA-TRAPS
We used 09 Bushnell TrophyCam traps,
model 119436C (Bushnell Outdoor Products,
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Kansas, USA). These traps were distributed near
the existing trails (n = 9, P2, P3, P4, P5, P6, P7,
P8, P9 and P10) (Fig. 2). We included P1 on the
map of collection points because the presence
of dogs in it was recorded by personal
observation; no cameras were installed at it.
During the filming, we chose non-selective
sampling without the use of baits.

The images were collected in the period
between July 15, 2021 and May 15, 2022, both
in the rainy months and dry periods, as
proposed by Srbek-Araujo & Chiarello (2007)
and Ribeiro-Silva, et al. (2018). We installed the
cameras at selected points along the trails,
considering aspects of vegetation, proximity to
water bodies and the presence of mastofauna
traces. The sampling effort was calculated by
multiplying the number of cameras (9) by the
number of days the cameras were active (306),
resulting in the trap-day effort proposed by
Srbek-Araujo & Chiarello (2007).

We configured the cameras to be active
24 hours a day, collecting 40-second videos,
with low LED exposure, high sensor sensitivity,
and 3-second intervals between the shots. They
were fixed on trees with at least 15 cm in
diameter and at 45 cm from the ground and
secured with straps to ensure fixation in the
desired position and good quality frames.

ACTIVE SEARCH

We searched for traces of dogs in the
sampled trails, as proposed by Galetti & Sazima
(2006). The active searches were carried out
once a month, from July 20, 2021 to April 20,

2022, on the transects where P7 is located
(1,059 meters long) and the transect between
P1 and P2(723 meters long). Sampling time on
each trail varied between 30 and 60 minutes.
We sampled these two transects on five
different dates each, totaling 10 events, five
hours of active searching on each trail, with four
days of sampling taking place from 9:00 a.m. to
11:00 a.m. and six days from 1:00 p.m. to 3:00
p.m.

DATA ANALYSIS

From the data collected, we prepared
Kernell density maps using the QGIS (QGIS
Geographic Information System) software,
obtaining the places of greatest activity and
distribution of dogs in the CU graphically. We
also made graphs referring to the photoperiod
and seasons with greater activity of the dogs.

The images were used to characterize the
packs, assessing the number and size of
individuals, classifying them as small (40 cm
shoulder height), medium (60 cm shoulder
height) or large (greater than 60 cm shoulder
height) and differentiating sex. Records of the
same individual, in the same location, made up
to five minutes apart, were considered the same
record.

We used the exact date and time of the
records to register the period of activity and
season. Records made between 6:01 a.m. and
6:00 p.m. were classified as daytime and those
between 6:01 p.m. and 6:00 a.m. as nighttime
(12 hours per period). Regarding the seasons,
the period from April to September was
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considered dry and from October to March, it
was considered rainy (six months per season).
To understand the differences between
the presence of domestic dogs in the CU
between the day/night periods and the dry/
rainy seasons, we used General linear model
(*GLM")  functions, with  Poisson family
distribution, since they are count data. These
analyses were carried out using the RStudio
application (version 4.3.2) (RStudio Team,
2020). We investigated the assumptions of the
fitted models by checking for normal
distribution of the residuals using histograms
and normal Q-Q plots, and homoscedasticity by
visualizing the fitted model values wvs.
standardized residuals. In the first analyses, we
used Periods (day x night) as the predictor
variable and the number of domestic dog
records obtained as the outcome variable
(number of records in each hour of each
period). In the second analysis, we used
Seasons (dry x rainy) as predictor variable and

the number of domestic dog records obtained as
the outcome variable (number of records in
each month of each season).

All the data in this work has been
deposited in the repository of the Federal
University of Sdo Carlos (UFSCar).

RESULTS

With a total sampling effort of 66,146
hours (66,096 hours of filming: 2,754 camera-
days x 24 hours + 50 hours of transect
sampling), we obtained 316 mammal records,
88 of which were domestic dogs (27.8% of total
records), and 228 were native mammals.
Eleven mammal species were identified, 10 of
which are native and one, the domestic dog, is
exotic. Among the identified species, we
recorded six orders, of which Carnivora stood
out, with a greater diversity and number of
records (Tab 1). Twenty-four dog individuals
were also identified, nine of which were males,

Tab. 1. Mammal species recorded in camera traps during the 2021/2022 period at ARIE Mata de

Santa Genebra, Campinas, Sdo Paulo, Brazil.

Order Family Species N Ni % tot. records
. . ) A . Didelphis 19 n. 6,0
Didelphimorphia Didelphidae IhiventFis
Didelphis 5 n.a 1,58
aurita
Primata Cebidae Sapajus 1 1 0,32
nigritus
. Dasypus
Xenarthra Dasypodidae novencinctus f.a 9,49
Carnivora Canidae Cercocvon
thous 26 B, 23
Canis lupus
familiaris* 68 24 27,85
Procyonidae Procy?n - B 1 0,32
cancrivorus
Felidae Puma concolor 115 36, 39
Leopardus
pardalis 3 1 0,9
. Sylvilagus 5 o 1,58
Lagomorpha Leporidae Glnehals
Rodentia Caviidae jydroehoergs 53 e 7,28
hydrochaeris
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two females and the others of unidentified sex.

PHOTOPERIOD AND SEASON

The results showed a  significant
accumulation of domestic dog activity records
on the trails of Mata de Santa Genebra during
the night (P<0.0001; z = 4.46), with peaks of
records between 21:01 p.m. and 01:00 p.m.
(Fig. 3A). Moreover, the results showed a
significant accumulation of domestic dog activity
records on the trails of Mata de Santa Genebra
in the rainy season (p<0.0001, z = 5.44), with
November having the highest number of records
(Fig. 3B).

OCCURRENCE OF
MAMMALS ON TRAILS
Records of domestic dogs showed a

DOMESTIC DOGS AND NATIVE

higher concentration of capture on the trails of
P7, with 46 records (52.2% of total dog
records), and P3, with 26 records (29.5% of
total dog records) (Figs. 4-, 5).

We assessed the use of the CU’s trails by
native mammals by segregating them into two
main groups, taking into account their
ecological niches and potential to act as prey or
predators of dogs. Because the cougar is the
only species present capable of preying on
domestic dogs, we differentiated the groups
between them and other mammals (considered
medium and small mammals).

Cougars were the species with the
highest number of records, being recorded in
almost all the trails sampled. According to the
results, the trails with the highest number of
activity records of this species were P7, with 47
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records (40.8% of the total cougars records);
P4, with 28 records (24.3% of the total cougars
records); P2, with 17 records (14.7% of the
total cougars records); and P6, with 15 records
(13% of the total cougar records) (Fig. 6).

It is worth mentioning that the study
period included the reproductive season. Thus,
the area that would normally have only one
resident cougar presented a population of five

(the resident female, the male present during
the mating period and three cubs).

Regarding the other native mammals
identified, the results showed an intense use of
two trails, as follows: P6 with 56 records (51%
of the total records of medium and small
mammals); and P7 with 23 records (21.2% of
the total records of medium and small
mammals) (Fig. 7).
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CHARACTERIZATION OF THE DOGS

From the analysis of the images, we could
characterize the dogs individually regarding
their size, coloration, fur pattern and shape. Of
the 24 dogs identified, we classified 20.83% as
large; 54.17% as medium-sized; and 25% as
small. In addition, of these 24 dogs, we could
identify the sex of 11: nine were male and two
were female.

Regarding the organization into packs the
shots recorded two groups of well-organized
domestic dogs in pack formation. The first pack
was composed of three males and one female
(medium-sized). This group was recorded 21
times, between the months of November 2021
and January 2022 (about 23% of the total dog
records).

The other group contained four
individuals: two males and two of unidentified
sex. The second group was recorded 6 times,
between the months of August 2021 and
January 2022 (approximately 6.8% of total dog
records). The other records were of solitary
dogs or dogs that were not recorded together
more than once, so they could not be
characterized as permanent packs.

D1ScusSION

THREAT TO NATIVE FAUNA

Mata de Santa Genebra is home to three
threatened species of non-flying mammals: the
cougar, ocelots and howler monkeys, all of
which present some degree of threat either in
the state of Sao Paulo, in the country or both.
Howler monkeys are predated by domestic
dogs, which is one of the main current threat
factors to their populations (Bicca-Marques, et
al. 2015). Predation of this species by dogs has
been previously documented in the area (Galetti
& Sazima, 2006). Thus, the continuous
presence of dogs in this CU represents an
impact on the remaining populations of this
species (Galetti & Sazima, 2006; Pereira et al.,
2019). Domestic dogs do not represent a
predation threat to cougars and ocelots.
However, the presence of these dogs is related
to disturbances, disputes over territory and
competition for resources with these felines
(Vilela & Lamim-Guedes, 2014; Azevedo et al.,
2018). In addition, there are records of
individuals of both native species infected with
canine distemper virus (canine morbillivirus) in
Brazil, demonstrating that infection from contact
with sick domestic dogs can occur (Jorge et al.,
2010; Lima et al., 2020). Other diseases
recorded in these species from contact with
domestic animals were rabies (Lyssavirus sp.),
Leptospira spp., Leishmania spp. and
ectoparasites (Jorge et al., 2010).
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As these are endangered species with
declining populations in the State of Sdo Paulo
and with few individuals in the study area. It is
important to implement actions that prevent
their contact with domestic dogs to avoid
population downsizing in the area and, in more
critical cases, local extinction.

The threats concerning the crab-eating
fox are mainly competition for resources and
territory, disturbance and disease transmission
(distemper, rabies, mange and other parasites)
(Jorge et al.,, 2010; Teodoro et al.,, 2018).
Similarly, another species that can be affected
by diseases is the crab-eating raccoon (Procyon
cancrivorus Cuvier, 1798, Procyonidae) (Jorge
et al., 2010). Also, there are some records of
this species being preyed upon by domestic
dogs in literature (Rangel & Neiva, 2013).

Considering both recorded opossum
species (Didelphis albiventris Lund, 1840,
Didelphidae and Didelphis aurita Wied-Neuwied,
1826, Didelphidae) plus the nine-banded
armadillo (Dasypus novemcinctus Linnaeus,
1758, Dasypodidae), the threat dogs represent
to them is mainly predation, with several
records already reported (Galetti & Sazima,
2006; Campos et al., 2007; Rangel & Neiva,
2013; Pereira et al., 2019).

In the case of capybaras (Hydrochoerus
hydrochaeris Linnaeus, 1766, Caviidae) the
scenario is different. The occurrence of
capybara predation by domestic dogs is poorly
documented and probably not very recurrent.
Nevertheless, predation of this species by dogs
has already been recorded (Brito et al., 2004;
Campos et al.,, 2007). The low predation of
capybaras by dogs is presumably due to two
main factors: the large size of the species (1.3
meters long and 50kg on average) and its social
and territorial behavior (Ferraz & Verdade,
2001).

Capuchin  monkeys (Sapajus nigritus
Goldfus, 1809, Cebidae), although little
recorded in the camera traps, are abundat in
our study area, with well-demarcated and
numerous family groups. This species has been
recorded in several studies as being predated by
dogs, being more vulnerable during moments of
foraging on the ground and feeding (Galetti &
Sazima, 2006; Oliveira et al., 2008; Pereira et
al., 2019). Another species that is subject to a
great threat of predation by dogs in the area is
the cottontail (Sylvilagus minensis Thomas,
1901, Leporidae). This species showed the
highest number of records of carcasses
predated by dogs in Mata de Santa Genebra in a
study by Galetti & Sazima (2006), and such
predation is facilitated by the fact that they
inhabit forest edge regions and clearings.

Thus, the species that are the most
vulnerable to predation by dogs are those of
smaller size, unable to climb, that display



curiosity in their behavior and inhabit edge
areas or clearings (Galetti & Sazima, 2006). In
addition, the threat of new pathogens
introduction is a reality. Among the dogs
recorded inside the CU, four puppies stood out,
left in the P1 area and collected by José Pedro
de Oliveira Foundation employees (FJPO - the
organization responsible for managing Mata de
Santa Genebra).

These puppies were duly referred to
responsible organs and, later, according to
information from FIJPO employees, it was found
out that they were infected with the canine
distemper virus. With this, it is possible to
assume that dogs found in the region
surrounding Mata de Santa Genebra and,
possibly, some of the individuals found within
the CU may be contaminated by pathogens,
facilitating the infection of individuals of the
native species found in the region.

Finally, it is important to emphasize the
impact that the interaction of domestic dogs
with the native fauna can have on dogs and
even humans. During interaction with wild
animals, dogs can become infected with certain
pathogens, some of which have zoonotic
potential. This can occur through processes
known as "spill-over" and "spill-back", forming a
network of infection between the native fauna,
dogs and humans, with the possibility of
transmission in different directions (Alho, 2012;
Ferreira, 2018).

In the CU, the interaction of dogs with
capybaras or areas used by them can result in
the infestation of these dogs by ticks and,
consequently, there is a potential for
contamination by the bacterium Rickettsia
rickettsii  Wolbach, 1919, Rickettsiaceae,
responsible for the Brazilian spotted fever
(Ghasemzadeh & Namazi, 2015; Luz et al,,
2019). Another disease that can affect dogs
through contact with infected animals is rabies.
Both infections are highly lethal to humans and
are considered zoonotic diseases. Thus, the
presence of domestic dogs in natural areas also
represents a public health problem, due to the
potential to facilitate the transmission of
pathogens between wildlife and humans
(Aggarwal & Ramachandran, 2020).

PHOTOPERIOD AND SEASON

Our results indicate that dogs are more
active at night in the study area. Previous
studies have shown that the period and
intensity of activity of dogs can vary according
to their age, diet and environment. Thus, young
dogs that feed infrequently during the day tend
to be more active at night, while older dogs that
feed more often during the day tend to be more
active during the day and rest at night (Zanghi
et al., 2013). In addition, another factor that
can influence dogs' activity in different periods
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is the lifestyle and environment where they live
(Adams & Johnson, 1993). Banerjee & Bhadra
(2021) conducted a study in which the activity
period of free-ranging dogs in various locations
in India was assessed. They observed that the
moments of activity are greater than those of
rest, both in day and night periods, having a
configuration similar to peaks of activity
interspersed with periods of rest. Still,
comparing day and night, dogs were more
active during the day.

The difference between activity periods of
dogs in the CU may be related to foraging. The
times of greatest activity of native species were
much higher during the night. Among the
species considered as potential prey for
domestic dogs, 95.2% of the activity records
were nocturnal. Thus, greater activity at times
similar to those of native species would allow
greater ease of predation and food obtainment
for dogs (Galetti & Sazima, 2006).

Their more intense activity at night may
also be associated with free-roaming dogs that
live near the area or free-ranging dogs on farms
surrounding the CU. Part of the rural population
has the habit of releasing dogs to "protect" their
properties at night, without controlling their
whereabouts. Thus, given the proximity of these
properties to the CU, many dogs end up
entering the fragments, either to search for
food or simply sporadically (Campos et al.,
2007; Hughes & MacDonald, 2013; Majumder et
al., 2014).

The dogs present in the CU already
showed hunting behavior predominantly at
night, as shown by Galetti & Sazima (2006).
Thus, the present results reinforce the
previously observed behavior and the tendency
of domestic dogs in this area to prioritize the
night for hunting and foraging.

Regarding the seasons, the presence of
domestic dogs in Mata de Santa Genebra was
more intense during the rainy season. This
variation can be considered normal and
recurrent, being influenced by the location and
the individuals' preferences (Campos et al.,
2007; Santos, 2011). In this case, the
preference for the rainy season, may be related
to the greater availability of resources during
this season. As it is an area classified as
Semideciduous Seasonal Forest, the availability
of resources such as water, fruits and animals
that consume fruits, tends to be greater during
the rainy season (Regolin, 2017; Piotto et al.,
2019; Watine et al., 2022).

Canids in general, especially domestic
dogs, show broad ecological plasticity. Thus,
they are able to withstand long periods of
drought, rain and some days without feeding. In
addition, dogs are generalist and opportunistic
mesopredators, not restricting their diet to just
one resource. So they can easily overcome the



absence of a specific resource by exploring
other potential food (Nesbitt, 1975; Sillero-
Zubiri, 2004; Vilela & Lamim-Guedes, 2014).

Thus, it can be considered normal that
the presence of domestic dogs in the area
occurs in both the dry and rainy seasons, even
if with some distinctions between them.

OCCURRENCE OF
MAMMALS ON TRAILS

The results point to the intense use of the
region P7 by dogs. In addition, the low number
of records at points close to the CU’s boundaries
and the large number of records at point P3
stood out. The most likely hypothesis in relation
to the low number of records in the boundaries
of the CU is the absence of sampling in the
places where the dogs are using to enter and
exit it (which were not found). Regarding P3,
the record of intense dog activity may be
related to two distinct factors: the expansion of
an irregular human occupation near the edge of
the CU, in the buffer zone and the region of the
sampling point, in such a way that dogs from
these occupations are increasingly close to the
forest (Butler & Bingham, 2000; Kitala et al.,
2001; Galetti & Sazima, 2006); or the fact that
the CU is small in size, making it easier for dogs
to move through denser forest areas and farther
from the forest boundaries. This is because, at
any point, they are always close to clearings,
edges, trails or the forest contour, not suffering
the pressure of the forest environment as
intensely as in large forested areas. This second
factor can also be used to explain the presence
of dogs at P7, which is in a clearing area
(Brokaw, 1998; Primack & Rodrigues, 2001;
Ferraz, 2011; Ribeiro et al., 2018).

We also registered the number of records
of native mammals per sampling area of the
CU. In the case of potential prey of dogs, the
highest number of records was made at P6 and
P7. Both are close to one another and located in
areas with extensive trails that connect the
boundaries of the CU, in addition to being close
to water bodies and with resources available.
This context may represent greater facility of
displacement and access to the various areas of
the CU, with ease of locomotion, escape and
access to different types of resources (Chiarello,
1999; Chiarello, 2000; Arauljo et al.,, 2008;
Ribeiro et al.,, 2018). The highest numbers of
records of the cougar (a potential predator)
were also at P6 and P7. However, the number of
records was higher at P7 than at P6, the
opposite of what was observed for the other
species. This distribution confirms what was
expected, reinforcing the importance of trails
that interconnect different points of the CU also
for the native fauna, which use it as a route to
travel to places of great interest or with great
availability of resources (Srbek-Araljo &
Chiarello, 2007; Aximoff et al., 2015). In

DOMESTIC DOGS AND NATIVE
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addition, the concentration of predators at these
points may be related to the greater
concentration of prey at these same sites, since
the predators tend to hunt in the microhabitats
and periods when their prey are more probable
to be found (Hoogenboom et al., 1984; Greene,
1986).

The constant presence of domestic dogs
at P7, with a large number of observations, may
also follow the model proposed for native
predators. This is because dogs play the role of
mesopredators and, therefore, should seek
areas with more available resources, such as
prey to feed on. They may as well be using this
extensive trail as the main form of locomotion
within the fragment.

CHARACTERIZATION OF THE DOGS

The records allowed the identification of
some individuals in terms of their sex and size.
The sex ratio among those individuals we could
sex showed a tendency towards a greater
number of males than females, a pattern also
found in the literature (Butler & Bingham, 2000;
Kitala et al.,, 2001; Fiorello et al., 2006). The
higher presence of males relative to females in
free-ranging dogs cannot be explained by a
higher mortality rate of female individuals
relative to males, as there are no studies or
evidence to support this hypothesis (Daniels &
Bekoff, 1989; Fiorello et al., 2006). Thus, what
may explain such a conformation is a selection
bias on the part of humans, who give
preference to male dogs since they are believed
to be more efficient for protection, guarding and
hunting (Kitala et al., 2001). The higher number
of males may also indicate a constant influx of
domestic dogs into the CU, with the arrival of
new individuals and recurrent recruitment of
others by the packs present. This is because
groups of feral dogs tend to have a higher
proportion of females when already well
established (Daniels & Bekoff, 1989). Thus, the
inverse proportion observed in this study may
indicate that these groups are still in formation,
or it may be related to the fact that male dogs
move over larger areas and distances when in
search of females for mating.

Regarding the size of the dogs, there was
a higher proportion of medium and large
individuals. This is also probably related to the
preference of humans for medium and large
animals for activities such as guarding,
protection and hunting, especially in rural
environments. (Cavalcanti et al., 2015).

The study allowed the identification of 24
individuals, eight of whom were organized in
two distinct packs of four dogs each. The
organization of dogs into packs is a natural and
common process among different canid species
(Butler & du Toit, 2002; Galetti & Sazima,
2006). Domestic dogs, in free-ranging or feral



conditions, can form well-organized groups with
great cohesion (Lacerda et al., 2009). Pack
organization represents greater facility and
success of capture and predation of wild
animals, in addition to increasing the ability to
compete for resources and territory, which
increases the chances of survival in the wild
(Butler & du Toit, 2002; Galetti & Sazima, 2006;
Lacerda et al.,, 2009; Santos, 2011). At the
same time, group aggregation may be a factor
that promotes and accentuates the process of
domestic dogs towards feralization. Dogs that
are unowned or free-ranging may aggregate
with other free-ranging or feral dogs and
thereby increase their independence from
humans (Boitani & Ciucci, 1995; Santos, 2011).
Another factor that can directly influence the
formation and cohesion of feral dog packs is the
degree of genetic relatedness between
individuals (Cafazzo et al., 2010; Santos, 2011).

In the present study, individuals did not
appear to have a high degree of kinship, given
the great morphological diversity among the
members. Despite this, the presence of smaller
individuals with characteristics of young dogs
was recorded (two dogs in the footage appeared
to be juveniles), which may indicate that the
dogs present in the CU are reproducing and
initiating this process of aggregation into family
groups.

The results obtained in relation to the
presence of organized packs and the number of
dogs in Mata de Santa Genebra are in line with
the results presented in the study of Galetti &
Sazima (2006). This is confirmed since the
presence of dogs inside the CU still exists, even
in pack formations, as well as the impact of the
presence of these dogs on native fauna is
sensitive.

The expectation that the number of dogs
inside the area had increased in the last 15
years, given the intensification of human
occupation in the surroundings, was also
confirmed. In comparison to the study by
Galetti & Sazima (2006), where only one pack
composed of 3 to 6 individuals was recorded in
the CU, the current study recorded two packs
with four individuals each and 16 other
individuals that were recorded wandering
independently. This demonstrates an increase in
the aggregation of dogs in the area into packs
and the increased presence of domestic dogs in
the CU.

Regarding the feral or free-ranging status
of these dogs, it was not possible to
characterize them homogeneously. From the
images it was possible to distinguish dogs that
are recurrently present inside the CU, exploring
the area at different times and with different
organizations. However, since feral dogs are
defined as those that are completely
independent of human resources and there is
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still no record of dogs being born inside the
area, it is difficult to characterize them as such.
The most likely scenario is that these dogs are
free-ranging and simultaneously take advantage
of resources from humans and resources found
inside the CU.

However, it is worth mentioning that the
fact that they are not considered feral does not
mean they have a lower impact on the CU or its
native fauna. Free-ranging dogs can organize
themselves into packs, explore natural areas
and exhibit territorial behavior. In addition,
since they do not depend exclusively on the
resources obtained in the CU, these dogs can
reach higher population densities than if they
were feral groups, managing to resort to human
resources to overcome unfavorable conditions
such as lack of food, obtainment of safer
shelters  when weather  conditions are
unfavorable and to recover from diseases
(Young & Ono, 2018; Carvalho et al.,, 2019;
Pereira et al., 2019; Nayeri et al., 2021). Thus,
free-ranging dogs can impact natural areas at
least as severely as feral dogs (ICMBIO-MMA,
2019; Pereira et al., 2019).

IMPACTS ON NATURAL AREAS AND PROPOSALS FOR
MITIGATION

Understanding the dynamics of Mata de
Santa Genebra in relation to the presence of
domestic dogs can help us better understand
the same phenomenon in other natural areas
and CUs. In the context of this study, the
influence of some factors on the presence of
dogs in the area is evident, such as the edge
effect (also considering clearings and trails), the
size of the CU, the characterization of the
surroundings and the proximity of the human
population (Srbek-Aratjo & Chiarello, 2007;
Eisenlohr et al., 2013; Gompper, 2014; Aximoff
et al.,, 2015; Silva et al., 2018; Ribeiro et al.,
2018).

Small CUs with a large influence of the
edge effect are very common in Brazil,
especially in areas of the Atlantic Forest and
Cerrado. In these cases, constant monitoring of
the boundaries of the CUs, as well as raising
awareness among the surrounding population,
can be key aspects in the prevention of the
entry of domestic dogs.

As a way to control the presence of
domestic dogs in natural areas, two approaches
are usually prioritized: the removal of
individuals or their eradication (Vilela & Lamim-
Guedes, 2014). Concomitant to these, there are
also actions focused on the castration of dogs
and actions aimed at raising awareness of the
surrounding population for responsible animal
care (Smith et al., 2019).

For long-term control of free-roaming dog
populations, the most suitable approaches are
the combination of dog castration programs and



population awareness about responsible
guardianship, since they have a positive
synergistic effect for population control when
applied together. For immediate controls, on the
other hand, the best option is the removal of
the dogs from inside the CU. However, this is a
method that must be applied continuously, since
the dog population tends to return quickly to
equilibrium when control is ceased (Smith et al.,
2019).

Another fundamental aspect is the
monitoring of the limits of the CUs and the
surrounding regions in order to know the places
used by dogs as an entrance and, if possible,
locate their owners (Rangel & Neiva, 2013).
Finally, actions focused on the vaccination and
medication of dogs in the surrounding areas
help with problems related to the transmission
of diseases between dogs, native fauna and
humans (Rangel & Neiva, 2013; Vilela & Lamim-
Guedes, 2014).

The results of our study suggest the
importance of carrying out a dog population
diagnosis in the areas surrounding the CU to
understand the problem in the region and
identify the most cost-effective strategies. It is
also suggested that monitoring and studies be
carried out in new areas, both within Mata de
Santa Genebra and other CUs. In our study
area, it would be interesting to install traps in
areas outside the trails, covering both the edge
and center of the CU. That would allow us to
see if there is variation between these different
contexts. In addition, monitoring in other CUs
with a similar situation would make it possible
to draw parallels, share difficulties and solutions
or even promote joint actions between the
areas.

CONCLUSION

This work allowed us to identify the
distribution patterns, occupation sites, periods
of the day and seasons of greater activity of
domestic dogs on the trails of the CU Mata de
Santa Genebra. This contributed to our
understanding of the dynamics of the presence
of domestic dogs in this area and in others that
share a similar context.

The data obtained can aid the
management of the CU by pointing out possible
mitigation measures. It also explores some
management policies that may be more suitable
in this case. The data also allows us to suggest
that native mammals and domestic dogs are
occupying the same areas and at similar times
within the CU, so it is possible to predict the
existence of an encounter between the native
species and dogs. It was also possible to
observe an increase in the number of dogs and
their level of organization in packs compared to
previous studies carried out in the area. Finally,
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our work updates the already existing data in
the literature on the presence of domestic dogs
in CUs in Brazil.

ACKNOWLEDGMENT

I thank the employees of the José Pedro
de Oliveira Foundation (FJPO), especially
Cristiano Krepsky and Thomaz Barella; ARIE
Mata de Santa Genebra and ICMBio, for
enabling my research; and the National Council
for Scientific and Technological Development
(CNPqg) for funding the research and for the
scholarship.

REFERENCES

Adams, G. J. & K. G. Johnson. 1993. Sleep-
wake cycles and other night-time
behaviours of the domestic dog Canis
familiaris. Appl. Anim. Behav. Sci. 36(2-3):
233-248. DOI: https://doi.org/
10.1016/0168-1591(93)90013-F

Aggarwal, D. & A. Ramachandran. 2020.
One health approach to address zoonotic
diseases. Ind. J. of Commun. Med. 45 (1):
6-8. Available in: <https://
www.ncbi.nlm.nih.gov/pmc/articles/
PMC7232973/>. Accessed on 13 out. 2022.

Alho, C. J. R. 2012. Importancia da
biodiversidade para a saide humana: uma
perspectiva ecolégica. Est. Avan. 26(74):
151-166. DOI: https://doi.org/10.1590/
S0103-40142012000100011.

Allemand, M. M., A. C. Ferreguetti, J.
Pereira-Ribeiro, C. F. D. Rocha & H. G.
Bergallo. 2019. Invasion by Canis lupus
familiaris (Carnivora) in a protected area in
the Atlantic Forest biome, Brazil: Spatial
distribution and abundance. Mastozool.
Neotrop. 26(2): 233-240. Available in:<
https://www.redalyc.org/journal/
457/45763089005/html/>. Accessed on 04
mai. 2022.

Araajo, R. M., M. B. Souza & C. R. Ruiz-
Miranda. 2008. Densidade e tamanho
populacional de mamiferos cinegéticos em
duas Unidades de Conservacao do Estado
do Rio de Janeiro, Brasil. Iheringia. 98(3):
391-396. DOI: https://doi.org/10.1590/
S0073-47212008000300014

@10



43

Aximoff, 1I.,
Pereira.

C. Cronemberger & F. A.
2015.
duracdo por armadilhas fotograficas dos

Amostragem de longa

mamiferos terrestres em dois Parques
Nacionais no Estado do Rio de Janeiro.
Oec. Austr. 19(1): 215-231. DOI: https://
doi.org/10.4257/0ec0.2015.1901.14

Azevedo, F. C., F. G. Lemos, M. C. Freitas-
Junior, D. G. Rocha & F. C. C. Azevedo.
2018. Puma activity patterns and temporal
overlap with prey in a human-modified
landscape at Southeastern Brazil. Journ. of
Zool. 305(4): 246-255. DOI: https://
doi.org/10.1111/jz0.12558

Banerjee, A. & A. Bhadra. 2021. Time-activity
budget of urban-adapted free-ranging
dogs. Acta ethol. 25: 33-42. DOI: https://-
doi.org/10.1007/s10211-021-00379-6

Baret, S. & D. Strasberg. 2005. The effects of
opening trails on exotic plant invasion in
protected areas on La Réunion Island

(Mascarene Archipelago, Indian Ocean).

Rev. D’Ecol. 60(4): 325-332. Available in: <

https://www.researchgate.net/publication/

257066924 _The_effects_of_opening_trails

_on_exotic_plant_invasion_in_protected_ar

eas_on_La_Reunion_island_Mascarene_arc

hipelago_Indian_Ocean>. Acess on 21 jul.

2022.

Barnosky, A., N. Matzke, N., S. Tomiya, G.
0. U. Wogan, B. Swartz, T. B. Quental,
C. Marshall, J. L. McGuire, E. L.
Lindsey, K. C. Maguire, B. Mersey & E.
A. Ferrer. 2011. Has the Earth’s sixth
mass extinction already arrived? Nature.
471 (7336): 51-57. DOI: https://doi.org/
10.1038/nature09678

Bellard, C., P. Cassey & T. M. Blackburn.
2016. Alien species as a driver of recent

12(2):1-4. DOI:

http://doi.org/10.1098/rsbl.2015.0623

extinctions. Biol. Lett.

Rev. Biol. Neotrop. / J. Neotrop. Biol., Goiania, v. 21, n. 1, p. 29-49, jan.-jul. 2024

Bianchi, R. C., N. Olifiers, L. L. Riski, J.A.
Gouvea, C. S. Cesario, L. Fornitano, G.
L. Zanirato, M. Y. De Oliveira, K. D. R.
De Morais, R. L. A. Ribeiro, P. S.
D’Andrea & M. E. Gompper. 2020. Dogs

activity in protected areas: behavioral

effects on mesocarnivores and the impacts
of a top predator. European Journ. of
Wildlife Res. 66(36): 1-10. DOI: https://
doi.org/10.1007/s10344-020-01376-z

Bicca-Marques, J. C., S. L. Alves, B.
Ingberman, G. Buss, B. G. Fries, A.
Alonso, R. G. T. Cunha & J. M. D.
Miranda. 2015. Avaliacdo do Risco de
Extingdo de Alouatta guariba clamitans
Cabrera, 1940 no Brasil. Processo de
avaliacdo do risco de extingao da fauna
brasileira - ICMBio. Available in:<http://
www.icmbio.gov.br/portal/biodiversidade/
fauna-brasileira/lista-de-especies/7179-
mamiferos-alouatta-guariba-clamitans-
guariba-ruivo.html>. Accessed on 04 jul.
2022.

Blain, G. C. 2011. Totais decendiais de

precipitacdao pluvial em Campinas, SP:

persisténcia temporal, periodicidades e

tendéncias climaticas. Cienc. Rur. 41(5).

DOI: https://doi.org/10.1590/S0103-

84782011005000048

Boitani, L. & P. Ciucci. 1995. Comparative
Social Ecology of Feral Dogs and Wolves.
Ethol. Ecol. & Evol. 7(1): 49-72. DOI:
http://dx.doi.org/
10.1080/08927014.1995.9522969

Brandao, A. P. D., A. W. Biondo, S. N.
Godoy, A. Haisi & T. da Silva. 2019. O
impacto de animais de companhia na fauna
silvestre brasileira. Rev. Clinica Vet.
24(141): 16-22. Available in:< https://
www.researchgate.net/publication/
336129346_0_impacto_de_animais_de_co
mpanhia_na_fauna_silvestre_brasileira>.
Accessed on 24 out. 2022.

Brito, D., L. Oliveira & M. A. R. Mello. 2004.
An overview of mammalian conservation at

Poco das Antas Biological Reserve,
southeastern Brazil. Journ. for Nat.
Conserv. 12(4): 219-228. DOI: https://

doi.org/10.1016/j.jnc.2004.09.001

Brokaw, N. 1998. Fragments past, present and

future. Tree. 13(10): 382-383. DOI:
https://doi.org/10.1016/s0169-
5347(98)01429-3

O399



Brown Junior, K. S. & A. V. L. Freitas. 2003.

Butterfly communities of urban forest
fragments in Campinas, Sdo Paulo, Brazil:
Strucure, instability, environmental
correlates and conservation. Journ. of
Insect Conserv. 6(4): 217-231. DOI:
https://doi.org/10.1023/A:1024462523826

Butler, J. R. A. & J. Birgham. 2000.

Demography and dog-human relationships
of the dog population in Zimzabwean
communal lands. The Vet. Rec. 147(16):
442-446. DOI: https://doi.org/10.1136/
vr.147.16.442

Butler, J. R. A. & J. T. Du Toit. 2002. Diet of

free-ranging dogs (Canis familiaris) in rural
Zimbabwe: implications for wild
scavengers on the periphery of wildlife
reserves. Animal Consev. 5(1): 29-37.
DOI:https://doi.org/10.1017/
S136794300200104X

Cafazzo, S., P. Valescchi, R. Bonanni & E.

Natoli. 2010. Dominance in relation to
age, sex, and free competitive contexts in
a group of free-ranging domestic dogs.
Behav. Ecol. 21(3): 443-445. DOI: https://
doi.org/10.1093/beheco/arq001

Campos, C. B., C. F. Esteves, K. M. P. M. B.

Ferraz, P. G. Crawshaw & L. M.
Verdade. 2007. Diet of free-ranging cats
and dogs in a suburban and rural
environment, south-eastern Brazil. Journ.
of Zool. 273(1): 14-20. DOI: https://
doi.org/10.1111/j.1469-
7998.2007.00291.x

Carvalho, W. D., L. M. Rosalino, M. S. M.

Godoy, M. F. Giorgete, C. H. Adania &
C. E. L. Esbérard. 2019. Temporal activity
of rural free-ranging dogs: implications for
the predator and prey species in the
Brazilian Atlantic Forest. NeoBiota. 45: 55-
74. DOI: https://doi.org/10.3897/
neobiota.45.30645

Cavalcanti, S. M. C,, R. C. De Paula & R. L.
Gasparini-Morato. 2015. Conflitos com
mamiferos carnivoros: uma referéncia para
0 manejo e a convivéncia. Brasilia,
Instituto Chico Mendes de Conservagao da
Biodiversidade, ICMBio.

CBD. 2006. Secretariat of the Convention on
Global biodiversity outlook 2. Montreal,
CBD. Available in:<https://www.cbd.int/
doc/gbo/gbo2/cbd-gbo2-en.pdf>. Accessed
on 23 fev. 2021.

Chiarello, A. G. 1999. Effects of fragmentation
of the Atlantic forest on mammal
communities in southeastern Brazil. Biol.
Conserv. 89(1): 71-82. DOI: https://
doi.org/10.1016/S0006-3207(98)00130-X

Chiarello, A. G. 2000. A influéncia da caga
ilegal sobre mamiferos e aves das matas
de tabuleiro do Norte do estado do Espirito
Santo. Boletim do Museu de Biologia Mello
Leitdo, 11/12: 229-247. Available in:<
https://www.researchgate.net/publication/
267920728_Influencia_da_caca_ilegal_sob
re_mamiferos_e_aves_das_matas_de_tabu
leiro_do_norte_do_estado_do_Espirito_San
to>. Accessed on 13 ago. 2022.

Chiarello, A. G. 2008. Predation on the black
capuchin monkey Cebus nigritus (Primates:
Cebidae) by domestic dogs Canis Ilupus
familiaris ~ (Carnivora:canidae), in the
Parque Estadual da Serra do Brigadeiro,
Minas Gerais, Brazil. Rev. Bras. de Zool.
25(2): 376-378. DOI: https://doi.org/
10.1590/50101-81752008000200026

Curi, N. H. A.,, A. M. 0. Paschoal, R. L.
Massara, H. A. Santos, M. P.
Guimardes, M. Passamani & A. G.
Chiarello. 2016. Risk  factors for
gastrointestinal parasite infections of dogs
living around protected areas of the
Atlantic Forest: implications for human and
wildlife health. Braz. J. Biol. 77(2): 388-
395. DOI: https://doi.org/10.1590/1519-
6984.19515

Rev. Biol. Neotrop. / J. Neotrop. Biol., Goiania, v. 21, n. 1, p. 29-49, jan.-jul. 2024 )



Daniels, T. J. & M. Bekoff. 1989. Population
and social biology of free-ranging dogs,
Canis familiaris. Journ. of Mammal. 70(4):
754-762. DOI: https://doi.org/
10.2307/1381709

Eisenlohr, P. V., L. Meyer, P. L. S. Miranda,
V. L. Rezende, C. D. Sarmento, T. J. R.
C. Mota, L. C. Garcia & M. M. R. F. Melo.
2013. Trilhas e seu papel ecoldgico: o que
temos aprendido e quais as perspectivas
para a restauragdo de ecossistemas?
Hoehnea. 40(3):407-418. DOI: https://
doi.org/10.1590/52236-
89062013000300002

Ferraz, A. C. P. 2011. Efeitos de borda em
florestas tropicais sobre artréopodes, com
énfase nos dipteros ciclorrafos. Oec. Austr.
15(2): 189-198. Available in:< https://
revistas.ufrj.br/index.php/oa/article/view/
8123>. Acessed on 05 jun. 2022.

Ferraz, K. M. P. M. B. & L. M. Verdade. 2001.
Ecologia comportamental da capivara:
Bases bioldgicas para o manejo da espécie.
pp. 589-595. In: Mattos, W. R. S. (Ed.). A
Producdao animal na visdo dos brasileiros.
Brasilia, Sociedade brasileira de Zootecnia.

Fiorello, C. V., A. J. Noss & S. Deem. 2006.
Demography, Hunting Ecology, and
Pathogen Exposure of Domestic Dogs in
the Isoso of Bolivia. Conserv. Biol. 20(3):
762-771. DOI: https://doi.org/10.1111/
j.1523-1739.2006.00466.x

Galetti, M. & I. Sazima. 2006. Impacto de
caes ferais em um fragmento urbano de
Floresta Atlantica no Sudeste do Brasil.
Nat. & Conserv. 4(1): 58-63. Available in:<
https://www.researchgate.net/publication/
285742299_Impacto_de_caes_ferais_em_
um_fragmento_urbano_de_Floresta_Atlanti
ca_no_sudeste_do_Brasil>. Accessed on
14 mai. 2022.

Gaspar, D. A. 2005. Comunidade de mamiferos
nao-voadores de um fragmento de floresta
Atlantica semidecidua do municipio de
Campinas, SP. 161p. PhD in Ecology.
Doctoral thesis (Institute of Biology, State
University of Campinas). Campinas.
Available in: <https://hdl.handle.net/
20.500.12733/1599497>. Accessed on 31
jul. 2022.

Rev. Biol. Neotrop. / J. Neotrop. Biol., Goiania, v. 21,

Ghasemzadeh, I. & S. H. Namazi. 2015.
Review of bacterial and viral zoonotic
infections trasmitted by dogs. Journ. of
Med. and Life. 8(4): 1-5. Available in:<
https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC5319273/>. Accessed on 12
nov. 2021.

Gompper, M. E. (Ed). 2014. Free-ranging dogs
and wildlife conservation. 1 ed. Oxford,
Oxford University Press.

Green, J. S. & P. S. Gipson. 1994. Feral dogs.
pp. C77-C81. In: HYGNSTRON, S. E., R. M.
TIMM & G. E. LARSON(Ed.). Prevention and
control of wildlife damage. 3.ed. Lincoln,
UNIVERSITY OF NEBRASKA.

Greene, C. H. 1986. Patterns of prey selection:
implications of predator foraging tactics.
Am. Nat. 128(6): 824-839. Available in:<
https://www.journals.uchicago.edu/doi/
abs/10.1086/284608>. Accessed on 26
nov. 2021.

Guimarades, J. F.,, C. R. Filva & M. A. A.
Perin. 2018. Atropelamentos e influéncia
da paisagem na sobrevivéncia de
mamiferos silvestres de médio e grande
porte. Rev. Ibero-Americ. de Ciénc. Amb.
9(2):54-70. DOI: http://doi.org/10.6008/
CBPC2179-6858.2018.002.0006

Home, C., Y. V. Bhatnagar & A. T. Vanak.
2017. Canine Conundrum: domestic dogs
as an invasive species an their impacts on
wildlife in India. Anim. Conserv. 21(4):
275-282. DOI: https://doi.org/10.1111/
acv.12389

Hoogenboom, I., S. Daan, J. H. Dallinga &
M. Schoenmakers. 1984. Seasonal
changes in the daily timing of behaviour of
the common vole Microtus arvalis.
Oecologia. 61(1): 18-31. DOI: https://
doi.org/10.1007/BF00379084

Hughes, J. & D. W. MacDonald. 2013. A
review of the interactions between free-
roaming domestic dogs and wildlife. Biol.
Conserv. 157: 341-351. DOI: https://
doi.org/10.1016/j.biocon.2012.07.005

n. 1, p. 29-49, jan.-jul. 2024 )



Rev. Biol. Neotrop. / J. Neotrop. Biol.,

ICMBio-MMA. 2019. Instituto Chico Mendes da

Biodiversidade - Centro de Avaliagdo da
Biodiversidade, Pesquisa e Conservagao do
Cerrado. Guia de orientagao para o manejo
de espécies exoéticas invasoras em
unidades de conservacao. Available in:<
https://www.gov.br/icmbio/pt-br/assuntos/
biodiversidade/manejo-de-especies-
exoticas-invasoras/arquivos/
guia_de_orientacao_para_o_manejo_de_es
pecies_exoticas_invasoras-
em_unidades_de_conservacao_federais.pdf
>. Accessed on 20 ago. 2022.

ICMBio-MMA. 2021. Instituto Chico Mendes da

Biodiversidade/Fundagdo José Pedro de
Oliveira. Plano de Manejo da Area de
Relevante Interesse Ecoldgico Mata de
Santa Genebra. Available in:< https://
www.fiposantagenebra.sp.gov.br/uploads/files/2021/pm/
Plano_de_Manejo_8884948_arie_ mata_de santa g
enebra_maio_2021.pdf>. Accessed on 15 nov. 2021

Ikemoto, S. M., V.C. Moraes & V. C. Costa.

2009. Avaliagdo do potencial interpretativo
da Trilha do Jequitiba, Parque Estadual dos
Trés Picos, Rio de Janeiro. Soc. & Nat.
21(3): 271-287. DOI: https://doi.org/
10.1590/51982-45132009000300004

Instituto Horus. 2022. Base de dados nacional

de espécies exoticas invasoras. Instituto
Hoérus de Desenvolvimento e Conservacao
Ambiental, Floriandpolis - SC. Available
in: <http://bd.institutohorus.org.br>.
Accessed on 01 mar. 2022.

Jorge, R. S. P., F. L. Rocha, J. A. May Junior

& R. G. Morato. 2010. Ocorréncia de
patégenos em carnivoros selvagens
brasileiros e suas implicagdes para a
conservacdo e salde publica. Oec. Aust.
14(3): 686-710. Available in:< https://
revistas.ufrj.br/index.php/oa/article/view/
7105>. Accessed on 17 mai. 2022.

Kitala P., J. Mc Dermott, M. Kyule, J.
Gathuma, B. Perry & A. Wandeler.
2001. Dog ecology and demography

information to support the planning of
rabies control in Machakos District, Kenya.
Acta Tropic. 78(3): 217-230. DOI: https://
doi.org/10.1016/S0001-706X(01)00082-1

Goiania, v. 21, n. 1, p. 29-49, jan.-jul. 2024

Lacerda, A. C. R.,, W. M. Tomas & 1J.
Marinho-Filho. 2009. Domestic dogs

as an edge effect in the Brasilia
National Park, Brazil: interaction with
native mammals. Animal Conserv.

12(5): 477-487. DOI: https://doi.org/
10.1111/§.1469-1795.2009.00277.x

Ledo, T. C. C., W. R. Almeida, M.
Dechoum & S. R. Ziller R. 2011.
Espécies Exdticas  Invasoras no
Nordeste do Brasil: Contextualizacao,
Manejo e Politicas Publicas. Centro de
Pesquisas Ambientais do Nordeste e
Instituto Hords de Desenvolvimento e
Conservacdo Ambiental. Recife, CEPAN.

Lecoq-Muller, N. 1947. Paisagens rurais no
municipio de Campinas. Pp. 54-66. In:
Anais da Associagdo dos Geodgrafos
Brasileiros. 11. Sdo Paulo.

Leitao Filho, H. F. 1982. Aspectos
taxonOmicos das florestas do estado de
Sao Paulo. Pp. 197-206. In Anais do I
Congresso nacional sobre esséncias
nativas. 1. Campos do Jordao.

Lessa, I., T. C. S. Guimaraes, H. G.
Bergallo, A. M. Cunha & M. Vieira.
2016. Domestic dogs in protected
areas: a threat to Brazilian mammals?
Nat. & Conserv. 14(2): 46-56. DOI:
https://doi.org/10.1016/
j.ncon.2016.05.001

Lima, J. C., T. O. Morgado, K. R. Ribeiro,
C. Fontana, S. L. Candido, V. Dutra,
L. Nakazato, M. H. B. Catroxo, D. M.
Aguiar & J. C. Borges. 2020. Infeccao
por Morbillivirus canino em onga parda
(Puma concolor) no Estado de Mato
Grosso, Brasil — Relato de caso. Biodiv.
19(3): 211-219. Available in:< https://
periodicoscientificos.ufmt.br/ojs/
index.php/biodiversidade/article/view/
10829>. Accessed on 15 mai. 2022.

Luz, H. R., F. B. Costa, H. R. Benatti, V.
N. Ramos, M. C. A. Serpa, T. F.
Martins, I. C. Acosta, D. G. Ramirez,
S. Mufoz-Leal, A. Ramirez-
Hernandez, L. C. Binder, M. P.
Carvalho, V. Rocha, T. C. Dias, C. L.
Simeoni, J. Brites-Neto, J. Brasil, A.
M. Nievas, P. F. Monticelli, M. E. G.
Moro, B. Lopes, D. M. Aguiar, R. C
Pacheco, C. E. Souza, U. P.
Piovezan, R. Juliano, K. M. P. M. B.

Ferraz, M. P. J. Szab6 & M. B.
Labruna. 2019. Epidemiology of
capybara-associated Brazilian spotted
fever. Plos Negl. Trop. Dis. 13(9):

e0007734. DOI: https://doi.org/
10.1371/journal.pntd.0007734

@ °

€]

HE



Magioli, M., K. B. Ferraz & M. G. Rodrigues.
2014. Medium and large-sized mammals of
an isolated Atlantic Forest remnant,
southeast Sao Paulo State, Brazil. Check
List. 10(4): 850-856. DOI: https://doi.org/
10.15560/10.4.850

Majumder, S.S., A. Chatterjee & A. Bhadra.
2014. A dog’s day with humans - time
activity budget of free-ranging dogs in
India. Curr. Sci. 106(6): 874-878. Available
in:< https://www.researchgate.net/publication/
261302830_A_dog's_day_with_humans_-
_time_activity_budget_of _free-
ranging_dogs_in_India>. Accessed on 13 out.
2022.

Mello, F. A. P. & N. M. C. da Costa. 2012.
Reflexdes sobre as relagdes entre trilhas e
a biodiversidade em areas protegidas
brasileiras. In: Congresso de Plantificacién
y Manejo de senderos del Mercosur, 1.
Piridpolis, Uruguai. ANAIS.

Metzger, J. P. 1999. Estrutura da paisagem e
fragmentagdo: anadlise bibliografica. Anais
da Acad. Bras. de Ciénc. 71(3-I): 445-463.

MMA. 2006. Ministério do Meio Ambiente.
Espécies exdticas invasoras: situacdo

brasileira. Available in: <https://
www.mma.gov.br/estruturas/174/
_publicacao/

174_publicacao17092009113400.pdf>.
Accessed on 23 fev. 2022.

MMA. 2016. Ministério do Meio Ambiente.
Quinto Relatdrio Nacional para a
Convencdo da Biodiversidade. Available
in: <https://www.mma.gov.br/informma/
item/10772-quinto-relat%C3%B3rio>.
Accessed on 23 fev. 2022.

Nayeri, D., A. Mohammadi, A. T. Qashqaei,
A. T. Vanak & M. E. Gompper. 2021.
Free-ranging dogs as a potential threat to
Iranian mammals. Oryx. 56(3): 383-389.
DOI: https://doi.org/10.1017/
s0030605321000090

Nemec, K. T., C. R. Allen, A. Alai, G.
Clements, A. C. Kessler, T. Kinsell, A.
Major & B. J. Stephen. 2011. Woody
invasion of urban trails and the changing
face of urban forests in the great plains,
USA. The Amer. Midland Nat. 165(2): 241-
256. DOI: https://doi.org/10.1674/0003-
0031-165.2.241

Nesbitt, W. H. 1975. Ecology of a feral dog

pack on a wildlife refuge. Pp. 391-395. In:
FOX, M. W. (Ed.). The wild canids: their
systematics, behavioral ecology and
evolution. Malabar, ROBERT E. KRIEGER
PUBLISHING.

Oliveira, V. B., A. M. Linares, G. L. C. Corréa

& A. G. Ferreira, I. 2018. Proximidade
entre animais domeésticos e silvestres traz
riscos de doencas a humanos. Sao Paulo,
Jornal da USP. Available in:<https://
jornal.usp.br/ciencias/ciencias-da-saude/
proximidade-entre-animais-domesticos-e-
silvestres-traz-riscos-de-doencas-
humanos/>. Accessed on 24 fev. 2022.

Passos, M. A. 2009. Relatério Interno.

Campinas, FJPO.

Pereira, A. D., M. H. Antoniazzi, A. P.

Vidotto-Magnoni & M. L. Orsi. 2019.
Mamiferos silvestres predados por caes
domésticos em fragmentos de Mata
Atlantica no Sul do Brasil. Rev. Biotemas.
32(2): 107-113. DOI: https://doi.org/
10.5007/2175-7925.2019v32n2p107

Piotto, D., D. Craven, F. Montagnini, M.

Ashton, C. Oliver, W. W. Thomas. 2019.
Successional, spatial, and seasonal
changes in seed rain in the Atlantic forest
of Southern Bahia, Brazil. Plos One.
14(12). DOI: https://doi.org/10.1371/
journal.pone.0226474

Pontes, J. A. L. & F. A. P. Mello. 2013. Uso

publico em Unidades de Conservacdao de
protecdo integral: consideracdes sobre
impactos na biodiversidade. Rev. Eletr. de
uso publico em Unid. de Conserv. 1(3): 30-
41. DOI: https://doi.org/10.47977/2318-
2148.2013.v1n3p30

Primack, R. B. 1998. Essentials  of

Conservation Biology. 2ed. Sunderland,
Sinauer Associates.

Primack, R. B. & E. Rodrigues. 2001. Biologia

da Conservagdo. 1led. Londrina, Parana,
Editora Planta.

Rev. Biol. Neotrop. / J. Neotrop. Biol., Goidnia, v. 21, n. 1, p. 29-49, jan.-jul. 2024 )



Pysek, P., D. M. Richardson, J. Pergl, V.
Jarosik, Z. Sixtova & E. Weber. 2008.
Geographical and taxonomic biases in
invasion ecology. Trends in ecol. and evol.
23(5): 237-244. DOI: https://doi.org/
10.1016/j.tree.2008.02.002

QGIS Development Team. 2022. QGIS
Geographic Informantion System - Open
Source Geospatial Foundation Project.
Available in:<http://qgis.osgeo.org>.
Accessed on 28 jul. 2022.

Rangel, C. H. & C. H. M. B. Neiva. 2013.
Predacdo de vertebrados por cdes, Canis
lupus familiaris (Mammalia: Carnivora), no
Jardim Botadnico do Rio de Janeiro, RJ,
Brasil. Biodiv. Bras. 3(2): 261-269. DOI:
https://doi.org/10.37002/biodiversidade-
brasileira.v3i2.345

Regolin, A. L., J. J. Cherem, M. E. Grapiel, J.
A. Bogoni, J. W. Ribeiro, M. H. Vancine,
M. A. Tortato, L. G. Oliveira-Santos, F.
M. Fantacini, M. R. Luiz, P. V. Castilho,
M. C. Ribeiro, & N. C. Caceres. 2017.
Forest cover influences ocurrence of
mammalian carnivores within Brazilian
Atlantic Forest. Journ. of mammal. 98(6):
1721-1731. DOI: https://doi.org/10.1093/
jmammal/gyx103

Ribeiro, F. S., E. Nichols, R. G. Morato, J. P.
Metzger & R. Pardini. 2018. Disturbance
or propagule pressure? Unravelling the
drivers and mapping the intensity of
invasion of free ranging dogs across the
Atlantic forest hotspot. Div. and Distrib.
25(2): 191-204. DOI: https://doi.org/
10.1111/ddi.12845

Riberio-Silva, L., D. F. Perrella, C. H.
Biagolini-Jr., P. V. Q. Zima, A. 1J.
Piratelli, M. N. Schlindwein, P. M.

Galetti Junior & M. R. Francisco. 2018.
Testing camera traps as a potential tool for
detecting nest predation of birds in a
tropical rainforest environment. Zool. 35:
1-8. DOI: https://doi.org/10.3897/zoologi-
a.35.e14678

Rev. Biol. Neotrop. / J. Neotrop. Biol., Goiania, v. 21, n. 1, p. 29-49, jan.-jul. 2024

Rolim, G. S., M. B. P. De Camargo, D. G.
Lania, J. F. L. De Moraes. 2007.
Classificagdo climatica de Koppen e de
Thornthwaite e sua aplicabilidade na
determinacdo de zonas agroclimaticas para
o estado de Sado Paulo. Bragantia. 66(4):
711-720. DOI: https://doi.org/10.1590/
S0006-87052007000400022

Rstudio Team. 2020. Rstudio: Integrated
Development for Rstudio, PBC. Boston, MA.
URL: < http://www.rstudio.com/.>.

Sampaio, A. B. & I. B. Schmidt. 2013. Espé-
cies exoticas invasoras em unidades de
conservacgao federais do Brasil. Biodivers.
Bras. 3(2): 32-49. DOI: https://doi.org/
10.37002/biodiversidadebrasileira.v3i2.351

Santos, J. L. 2011. Ecologia do cdo doméstico
(Canis lupus familiaris) na Mata Atlantica.
64p. Master's Degree in Vertebrate Zoo-
logy. Master's dissertation (Pontificia Uni-
versidade Catdlica de Minas Gerais). Belo
Horizonte.

Scott, M. D. & K. Causey. 1973. Ecology of fe-
ral dogs in Alabama. Journ. of Wildlife Ma-
nag. 37(3): 253-265. DOI: https://doi.org/
10.2307/3800116

Sillero-Zubiri, C., M. Hoffmann & D. MacDo-
nald. 2004. Canids: Foxes, Wolves, Jackals
and Dogs. Gland and Cambridge, IUCN.

Silva, K. V. K. A., C. F. Kenup, C. Kreischer,
F. A. S. Fernandez & A. S. Pires. 2018.
Who let the dogs out? Occurrence, popula-
tion size and daily activity of domestic dogs
in an urban Atlantic Forest reserve. Persp.
in eco. and conserv. 16(4): 228-233. DOI:
https://doi.org/10.1016/j.pe-
con.2018.09.001

Silva-Rodriguez, E. A. & K. E. Sieving. 2011.
Influence of Care of Domestic Carnivores
on Their Predation on Vertebrates. Conserv.
Biol. 25(4): 808-815. DOI: https://doi.org/
10.1111/j.1523-1739.2011.01690.x

Smith, L. M., R. J. Quinnell, C. Goold, A. M.
Munteanu, S. Hartmann & L. M. Collins.
2019. The effectiviness of dog population
management: A systematic  review.
Animals. 9(12): 1-33. DOI: https://
doi.org/10.3390/ani9121020

Srbek-Aratjo, A. C. & A. G. Chiarello. 2007.
Armadilhas fotograficas na amostragem de
mamiferos: consideracdes metodoldgicas e
comparagdao de equipamentos. Rev. Bras.
de Zool. 24(3): 647-656. DOI: https://
doi.org/10.1590/S0101-
81752007000300016

@10

2
(00]



Tabarelli, M., L. P. Pinto, J. M. C. Silva, M.
M. Hirota & L. C. Bedé. 2005. Desafios e
oportunidades para a conservagdo da
biodiversidade na Mata Atlantica brasileira.
Megadivers. 1(1): 132-138. Available in :
< http://www.avesmarinhas.com.br/
Desafios%?20e%20oportunidades%?20para
%?20a%20conserva%C3%A7%C3%A30%2
0da%?20biodiversidade.pdf> Accessed on
18 abr. 2022.

Teodoro, T. G. W., P. A. Lima, P. C.
Stehling, I. M. Oliveira Janior, M. S.

Varaschin, F. Wouters & A. T. B.
Wouters. 2018. Sarcoptic mange
(Sarcoptes scabiei) in wild canids

(Cerdocyon thous). Pesq. Vet. Bras. 38(7):
1444-1448. DOI: https://doi.org/
10.1590/1678-5150-PVB-5700.

Torres, R. B., L. A. F. Matthes & R. R.
Rodrigues. 1994. Floristica e estrutura do
componente arbéreo de mata de brejo em
Campinas, SP. Rev. Bras. de Bot. 17(4):
189-194. DOI: https://doi.org/10.1590/
S0102-33062003000400002

Vilela, A. L. O. & V. Lamim-Guedes. 2014.
Cdes domésticos em Unidades de
Conservagao: Impactos e controle. HOLOS
Environment. 14(2):198-210. DOI:
https://doi.org/10.14295/holos.v14i2.8192

Watine, L. N., E. V. Willcox & C. A. Harper.
2022. Rainforest carnivore ecology in a
managed forest reserve: Differential
seasonal correlates between habitat
components and relative abundance. Biol.
Conserv. 276. DOI: https://doi.org/
10.1016/j.biocon.2022.109814

Wierzbowska, I. A., M. Hedrzak, B.
Popczyk, H. Okarma, K. R. Crooks.
2016. Predation of wildlife by free-ranging
domestic dogs in Polish hunting grounds
and potential competition with the grey
wolf. Biol. Conserv. 201:1-9. DOI: http://
dx.doi.org/10.1016/j.biocon.2016.06.016

Recebido / Recibido / Received: 23.09.2023
i Revisado / Revised: 28.03.2024

EAceito / Aceptado /Accepted: 22.04.2024
Publicado / Published:

DOI: https://doi.org/10.5216/rbn.v21i1.77380

Young, J. K., K. A. Olson, R. P. Reading, S.
Amgalanbaatar & J. Berger. 2011. Is
wildlife going to the dogs? Impacts of feral
and free-roaming dogs on wildlife populati-
ons. BioScience 61(2):125-132. DOI:
https://doi.org/10.1525/bio0.2011.61.2.7

Young, J. K. & D. L. B. M. Ono. 2018. Bad
dog: feral and free-roaming dogs as agen-
tes of conflict. Animal Conserv. 21(4): 285-
286. DOI: https://doi.org/10.1111/
acv.12438

Zalba, S. & S. R. Ziller. 2007. Manejo adapta-
tivo de espécies exdticas invasoras: colo-
cando a teoria em pratica. Nat. & Conserv.
5(2):16-22. Available in:< https://moo-
dle.ufsc.br/pluginfile.php/822753/mod_re-
source/content/1/
Zalba%?20-%20Ziller%?20-%20Nature-
za%20e%20Conserva-
€a0%202007%20Portugu%C3%A9s.pdf>
Accessed on 03 mar. 2022.

Zanghi, B. M., W. Kerr, J. Gierer, C. De Ri-
vera, J. A. Araujo & N. W. Milgram.
2013. Characterizing behavioral sleep using
actigraphy in adult dogs of various ages
fed once or twice daily. Journ. of Vet.
Behav. 8(4): 195-203. DOI: https://
doi.org/10.1016/j.jveb.2012.10.007

Ziller, S. R. & S. M. Zalba. 2007. Propostas de
acdo para a prevencdo e controle de espé-
cies exdticas invasoras. Nat. & Conserv.
5(2): 8-15. Available in:< https://moo-
dle.ufsc.br/pluginfile.php/822757/mod_re-
source/content/1/

Editor Chefe / Chieff Editor: Clever Gomes Cardoso, UFG, Brazil

Dados disponiveis / Datos disponibles / Available data: https://doi.org/10.6084/m9.figshare.23523990.v1

Rev. Biol. Neotrop. / J. Neotrop. Biol., Goiania, v. 21, n. 1, p. 29-49, jan.-jul. 2024



