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ABsTRACT. We evaluated several factors that might be related to the home-range size of felids at both inter and
intraspecific levels. At the interspecific level, we tested the influence of body mass on home range size of 19
felid species, while controlling for phylogeny. At the species level, we evaluated the effect of sex and habitat
type (open vs. closed) on the home range size of three species of felids occurring in America, Panthera onca,
Leopardus pardalis and Puma concolor, which are among the most studied species concerning home ranges. Body
mass, sex, and home range data were extracted from the Pantheria database (for 19 species, for interspecific
comparisons) and from 48 studies for intraspecific comparisons. We assessed the influence of body mass on
the home range size of felids using phylogenetic generalized least squares analysis. We evaluated the existence
of sexual dimorphism on both home range size and body mass using paired t-tests. Finally, we investigated
the influence of habitat type (open vs. closed) on home range size using ANOVA. Our results show that home
range size is positively influenced by body mass in felids. At the intraspecific level, we confirmed that both
the body mass and home range are larger for males than for the females in P. onca, L. pardalis and P. concolor.
Moreover, the average home range size of P. onca is larger in open (i.e., grasslands, deserts and shrublands)
than in closed (i.e., forests) habitats. Overall, our results confirm that larger home ranges are associated with
larger body sizes in animals that need a large amount of food resources or specific resources (such as the
specific prey requirements of felids) to maintain their metabolic rates. Furthermore, home range size of these
three felids seems to be strongly influenced by reproductive attributes as well as by habitat quality, suggesting
a connection with the spatial distribution of both food (prey) and mates.

[Keyworps: Pantera onca, Leopardus pardalis, Puma concolor, sexual dimorphism, body size, environment,
territory]

REesuMEN. Factores que afectan el tamario del ambito hogarefio de felinos (Mammalia, Carnivora), con énfasis
en tres especies americanas. El objetivo de este estudio fue evaluar los factores que influyen en el tamafio
del d&mbito hogarefio de felinos en los niveles inter- e intraespecifico. En nivel interespecifico, evaluamos la
influencia de la masa corporal en el &mbito hogarefio de 19 especies de felinos, controlando la filogenia. A
nivel de especies, evaluamos el efecto del sexo y el habitat (abierto vs. cerrado) sobre el &mbito hogarefio de
tres especies de felinos americanos, Panthera onca, Leopardus pardalis y Puma concolor, para los cuales existe
una buena cantidad de informacién. Los datos de masa corporal, sexo y dmbito hogarefo fueron extraidos
de la base de datos Pantheria (para 19 especies, para comparacién interespecifica) y 48 estudios para la
variacién intraespecifica. Evaluamos la influencia de la masa corporal en el tamafio del &mbito hogarefio de
felinos utilizando un anélisis filogenético de los minimos cuadrados generalizados. Evaluamos la existencia
de dimorfismo sexual en el &mbito hogarefio y la masa corporal usando una prueba t pareada. Finalmente,
investigamos la influencia del hébitat en el &mbito hogarefio utilizando un modelo ANOVA. Nuestros
resultados mostraron que el tamario del ambito hogarefio estd asociado positivamente con la masa corporal
en felinos. A nivel intraespecifico, confirmamos que la masa corporal y el &mbito hogarefio de los machos
son mayores que los de las hembras en P. onca y L. pardalis y P. concolor. Ademas, el &mbito hogarefio de P.
onca aumenta en habitats abiertos (i.e., pastizales, desiertos y matorrales), tal como se esperaba. En general,
nuestros resultados confirman que los mayores dmbitos hogarefios estan asociados con un tamaro corporal
mas grande en los animales que necesitan mas recursos alimentarios o recursos especificos (como presas para
felinos) para satisfacer las tasas metabdlicas. Ademas, el ambito hogarefio de los tres felinos parece estar muy
influenciado por los atributos de reproduccién, asi como por la calidad del habitat. Esto sugiere una conexién
con la distribucion espacial de alimentos (presas) y las oportunidades de apareamiento.

[Palabras clave: Pantera onca, Leopardus pardalis, Puma concolor, dimorfismo sexual, tamario corporal, ambiente,
territorio]
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EXPLAINING THE HOME RANGE OF AMERICAN FELIDS

INTRODUCTION

Understanding the factors that influence the
variation in home range attributes of animals
has long been a subject of ecological interest
(Tufto et al. 1996; Perry and Garland 2002).
Besides the phylogeny, several ecological and
physiological factors are thought to influence
the size of home ranges (McLoughlin and
Ferguson 2000). In general, home range may
be related to factors such as the body size-
dependent metabolic rate, abundance and
distribution of food, social organization, age,
and habitat type (McNab 1963; Damuth 1981;
Lindsted et al. 1986; Akbar and Gorman 1993;
Perry and Garland 2002). However, biologi-
cal characteristics such as body mass and the
home range may have some degree of associ-
ated phylogenetic signal, and thus phylogenet-
ically related species may be more similar to
each other than less related ones (Felsenstein
1988; Blomberg and Garland 2002).

Terrestrial mammals exhibit a positive
association of home range size with body
mass (Lindsted et al. 1986; Kelt and Van
Vuren 2001). Moreover, home range size
may also vary according to feeding habits.
For instance, carnivores tend to have larger
home ranges than omnivores of the same
body mass, which in turn have larger home
ranges than herbivores (Kelt and Van Vuren
2001). In this regard, food availability, habitat
productivity and even seasonality have been
important predictors of home range size in
mammals (Harestad and Bunnel 1979; Tufto
etal. 1996; Ferguson et al. 1999; Grigione et al.
2002; Nilsen et al. 2005). Much of the variation
in home range size of carnivores is due to these
same factors (Grigione et al. 2002; Nilsen et
al. 2005). However, Grigione et al. (2002) re-
vealed that sex might be a strong determinant
of home range size in some carnivores. These
researchers showed that both young and adult
males of Puma concolor had larger home ranges
than adult females. Interestingly, this pattern
was not positively correlated with differences
of body mass, contrary to what is generally
expected for mammals. However, carnivores
have high species diversity that exhibit a wide
range of ecological traits (Van Valkenburgh
1999) and, thus, these trends may vary among
species. Nevertheless, to our knowledge, no
other study has yet explored if this relation-
ship between home range size and both body
mass and sex, as suggested by Grigione et al.
(2002), is prevalent in felids.

The Felidae family comprises a monophyletic
group with about 38 species from the relatively
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recent (<11 million years ago) divergence and
speciation events that produced successful
predatory carnivores worldwide (Nowak
1999; Wozencraft 2005; Johnson et al. 2006).
Felids live in a variety of habitats that varies
according to the distribution and availability of
resources and territoriality determines access
to these resources (Rabinowitz and Notting-
ham 1986). They usually depend on relatively
large home ranges for survival (Macdonald
and Loveridge 2010), but habitat selection
varies across species. Panthera onca (jaguars)
use different habitat types in the same pro-
portion as available within their home ranges
(Scognamillo et al. 2003). In this species, open
habitats could be associated with large home
ranges (Silveira 2004). Leopardus pardalis (oce-
lots) require dense vegetation cover or forested
portions when occurring in open habitats
(Sunquist and Ludlow 1987). The mating
system of solitary felids is flexible, and there
is interspecific variation regarding the degree
of sociability (Sunquist 1981). With the excep-
tion of Panthera leo (lions) and Acinonyx jubatus
(cheetahs), most adult felids are intolerant to
others adults of the same sex (Bekoff et al.
1984). Adult males keep exclusive territories
that show little overlap with those of other
males, but they may cover the home ranges
of several females (Sunquist 1981; Manfredi et
al. 2006). Males usually disperse farther than
females, whereas females have smaller home
ranges (Greenwood 1980; Sweanor et al. 2000).
Thus, it seems that the home range attributes
of felids could be strongly influenced by
differences between the sexes, and even by
habitat type.

The objective of this study was to evaluate the
factors driving the home-range size of felids
at both inter- and intraspecific levels. At the
interspecific level, we tested the influence of
body mass on the home range size of 19 spe-
cies of felids while controlling for phylogeny.
At the species level, we evaluated the effect of
sex and habitat (open vs. closed) on the home
range size of three species of American felids.
Panthera onca (Linnaeus 1758) belongs to the
Panthera lineage; L. pardalis (Linnaeus 1758)
belongs to the Ocelot lineage; and P. concolor
(Linnaeus 1771) belongs to the Puma lineage,
which are among the most well studied in
terms of home ranges. We predict that felids
with large body masses will have also large
home ranges according to the general pattern
expected for terrestrial mammals (Lindsted et
al. 1986; Kelt and Van Vuren 2001). We also
expect that sexual differences in the body mass
and home range size will occur because these
trends have been previously reported for some
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felids species (Sweanor et al. 2000; Grigione
et al. 2002; Manfredi et al. 2006). Moreover,
phylogeny could eventually have a weak influ-
ence on the home range size of felids, as sex
and habitat could play a more important role
on it (Grigione et al. 2002).

MATERIALS AND METHODS

Data acquisition

We extracted both mean body mass and
mean home range data for 19 felid species
from the Pantheria database (Jones et al.
2009; Supplementary material 1). We also
compiled a database of 48 studies containing
information about the home range size, sex,
body mass and biome of P. onca, L. pardalis and
P. concolor, plus 20 studies with information
regarding body mass of the same three species.
The studies included in both databases were
performed between 1986 and 2010 (Table 1).
We used SCOPUS (www.scopus.com) and ISI
(www.isiwebofknowledge com)search tools
with the keywords: “Panthera onca”, “Leop-
ardus pardalis”, “Puma concolor”, “mating
system”, “social system”, “home range”,
“territory”, “use of space”, “space use” and
“felids”. We discarded articles resulting from
the investigation of captive animals. The data
compiled in this study represent a large part of
their geographic distribution of these species
according to the IUCN (Figure 1).

Statistical analyses

Initially, we analyzed the phylogenetic signal
for both body mass and home range across the
19 felid species for which we found enough
data. For this, we used the Pagel's A method;
Pagel’s A has a natural scale between zero (no
correlation between species) and one (correla-
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tion between species equal to the Brownian
expectation). The value of A itself is not a cor-
relation, but a scaling factor for a correlation
(Pagel 1999). Then, we tested the influence of
body mass on home range size, controlling for
phylogeny by using a phylogenetic general-
ized least squares analysis (PGLS). The PGLS
is a phylogenetic regression method in which
the covariance among specimens as result of
phylogeny is expressed in the regression er-
ror term (Martins and Hansen 1997; Grafen
1989). For these phylogenetic analyses, we re-
constructed the phylogenic tree of the Felidae
according to the most recent phylogeny by Li
et al. (2015), using the Mesquite 2.75 software
(Maddison and Maddison 2005) (Supplemen-
tary material 2). We used the mean home range
size and mean body mass data available from
Pantheria database.

At the species level, we analyzed the dif-
ferences in body mass and home range size
between males and females using a paired t-
test separately for each of the three species. We
used paired t-tests because male and female
individuals, that were compared, were present
in the same local environments, and thus they
were affecting each other (not independent).
In order to test for differences in home range
size of the three species in relation to habitat,
we applied a two-way Anova, including sex,
habitat, and their interaction as predictor
variables. We categorized the habitat data as
(0) open habitat (i.e., grasslands, dessert and
shrubland), and (1) closed habitat (i.e., forests).
We did not include P. concolor in this analysis
due to lack of information in closed habitats.

We used log-transformed variables in all
analyses to meet the assumptions of para-
metric tests. Values of P<0.05 were considered
significant. All analyses were conducted us-

B Puma concolor

Figure 1. Distribution maps of Panthera onca, Leopardus pardalis and Puma concolor, according to the IUCN (2008).

Figura 1. Mapa de distribucién de Panthera onca, Leopardus pardalis y Puma concolor, de acuerdo con la TUCN (2008).
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Table 1. Home range size and mean body mass of the studied felid species based on data from the literature. Asterisks
indicate studies of body mass used to test for sexual dimorphism, and numbers in parentheses indicate the number
of individuals.

EXPLAINING THE HOME RANGE OF AMERICAN FELIDS

Tabla 1. Tamarfio del &mbito hogarefio y media de masa corporal de las especies de felinos estudiados basada en datos
de la literatura. Los asteriscos indican los estudios de masa corporal utilizados para probar dimorfismo sexual; los
numeros entre paréntesis indican el nimero de individuos.

Body mass (kg) Mean Home
Range (km?)

Species  Reference Biomes Male  Female Male  Female
Panthera  Schaller and Crawshaw 1980(A)  Tropical and subtropical grassland, - - 90 (1) 32.3 (3)
onca savannas and shrublands
Panthera Rabinowitz and Nottingham 1986 Tropical and subtropical moist - - 33.4 (4) 11 (2)
onca ©) broadleaf forest
Panthera Crawshaw 1995 - in Silveira Tropical and subtropical moist - - 88.7 (4) 70 (1)
onca 2004(A) broadleaf forest
Panthera Ceballos et al. 2002(A) Tropical and subtropical moist - - 369 (2) 45.5(2)
onca broadleaf forest
Panthera  Scognamillo et al. 2002 - in SilveiraTropical and subtropical grassland, - - 130 (1) 49 (2)
onca 2004(A) savannas and shrublands
Panthera  Silveira 2004(E) Tropical and subtropical grassland, - - 265(2) 228(1)
onca savannas and shrublands
Panthera Cullen et al. 2005(A) Tropical and subtropical moist 94 (2) 64.8(5) 102(2) 87.3(5)
onca broadleaf forest
Panthera Soisalo and Cavalcanti 2006 (C)  Flooded grassland - - 116.5 (4) 58.5(2)
onca
Panthera Cavalcanti and Gese 2009(B) Flooded grassland - - 1614 (5) 63.1(4)
onca
Panthera Crawshaw and Quigley 1991(A)* Flooded grassland 95(1) 72.25(4) 152.4(1) 139.5(4)
onca
Panthera Scognamillo et al. 2003 (C)* Tropical and subtropical grassland, ~ 87.5(2) 52(2) 100 (2) 61.3(2)
onca savannas and shrublands
Panthera  Azevedo and Murray 2007(F)* Flooded grassland 99.7(6) 61.5(5) 67.4(3) 382(5)
onca
Panthera Hoogesteijn and Mondolfi 1996 - - 104.5(26) 66.9(31) - -
onca in McDonald and Loveridge 2010*
Panthera Mondolfi and Hoogesteijn 1986 - 95(6) 56.3(3) - -
onca - in Seymour 1989*
Panthera Schaller and Vasconcelos 1978 - in - 94.8(6) 77.7(3) - _
onca Seymour 1989*
Panthera Hoogesteijn and Mondolfi 1986 - 99.5 76.7 - _
onca - in Jedrzejewski et. Al. 2011*
Leopardus Silveira (unpublished data) —in ~ Temperate grassland, savannas and - - 90.5 (1) 75 (1)
pardalis ~ MacDonald and Loveridge 2010  shrublands
Leopam’us Tewes 1986 —in MacDonald and Temperate grassland, savannas and - - 12.3 (5) 7 (3)
pardalis ~ Loveridge 2010 shrublands
Leopurdus Ludlow and Sunquist 1987 - in Tropical and subtropical grassland, - - 10.6 (2) 3.4 (6)
pardalis ~ MacDonald and Loveridge 2010 ~ savannas and shrublands
Leopardus Konecny 1989 Tropical and subtropical moist - - 31.2(1) 14.7(1)
pardalis broadleaf forest
Leopardus Laack 1991 - in MacDonald and ~ Temperate grassland, savannas and - - 6.3 (3) 2.9 (3)
pardalis ~ Loveridge 2010 shrublands
Leopardus Caso 1994 —in MacDonald and  Tropical and subtropical moist - - 8.1(2) 9.6 (2)
pardalis ~ Loveridge 2010 broadleaf forest
Leopardus Crawshaw 1995 (A) Tropical and subtropical moist 13.6 (7) 9.8(7) 47.79 (9) 16.03 (10)
pardalis broadleaf forest
Leopardus Jacob 2002 - in MacDonald and ~ Tropical and subtropical moist - - 11.7 (4) 7.2 (4)
pardalis ~ Loveridge 2010 broadleaf forest
Leopardus Dillon 2005(A) Tropical and subtropical moist - - 20.07 (7) 4.35(8)
pardalis broadleaf forest
Leopardus Di Bitetti et al. 2006(A) Tropical and subtropical moist - - 13.41 (4) 6(3)
pardalis broadleaf forest
Leopardus Dillon and Kelly 2008(A) Tropical and subtropical moist - - 19.73 (2) 18.4(3)
pardalis broadleaf forest
Leopardus Goulart et al. 2009(A) Tropical and Subtropical Moist - - 7.5(1) 0.4 (2)
pardalis Broadleaf Forest
Leopardus Emmons 1988(A)* Tropical and subtropical moist 106(55) 835(4) 7.0(5) 1.1 (3)
pardalis broadleaf forest
Leopardus Rocha 2006(A)* Flooded grasslands and savannas 9.9(1) 742(5) 54(1) 2.6 (4)
pardalis
Leopardus Rocha 2004* - 11.85(2) 7.7(1) - -

pardalis
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Table 1. Continuation.
Tabla 1. Continuacion.
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Body mass (kg) Mean Home
Range (km?)

Species  Reference Biomes Male  Female Male  Female
Puma Logan 1986(A) Deserts and xeric shrublands - - 320 (2) 67 (4)
concolor
Puma Hemker et al. 1984 - in Silveira Deserts and xeric shrublands - - 826 (1) 685 (4)
concolor ~ 2004(A)
Puma Smith et al. 1986 - in Silveira Deserts and xeric shrublands - - 228(3) 39(2)
concolor ~ 2004(A)
Puma Hopkins 1989 - in Silveira 2004(A) Deserts and xeric shrublands - - 179 (4) 84 (7)
concolor
Puma Waid 1990 - in Silveira 2004(A) ~ Temperate grassland, savannas and - - 792 (1) 159 (5)
concolor shrublands
Puma Ross and Jalkotzy 1992(A) Deserts and xeric shrublands - - 334 (6) 140 (21)
concolor
Puma Anderson et al. 1992 - in Silveira Deserts and xeric shrublands - - 256 (6) 126 (7)
concolor ~ 2004(A)
Puma Cunningham et al. 1995(A) Deserts and xeric shrublands - - 196 (5) 109 (2)
concolor
Puma Spreadbury et al. 1996 - in Silveira Temperate coniferous forest - - 151 (2) 55 (4)
concolor ~ 2004(A)
Puma Sweanor et al. 2000(A) Deserts and xeric shrublands - - 116.1 (13) 78.5(21)
concolor
Puma Logan and Sweanor 2001 - in Deserts and xeric shrublands - - 188 (24) 72 (30)
concolor  Silveira 2004(A)
Puma Dickson and Beier 2002(D) Deserts and xeric shrublands - - 479 (2) 81(12)
concolor
Puma Silveira 2004(A) Tropical and subtropical grassland - - 510 (3) 307 (2)
concolor
Puma Scognamillo et al. 2003 (C)* Tropical and subtropical grassland, 51(2) 25.5(4) 60.5(2) 30.5(3)
concolor savannas and shrublands
Puma Franklin et al. 1999 (C)* Temperate broadleaf and mixed 75.8(4) 47.5(4) 685(4) 69(4)
concolor forest
Puma Grigione et al. 2002 (C)* Mediterranean forest, woodland 53 (11) 32.4(19) 596 (11) 445 (19)
concolor and shrub
Puma Grigione et al. 2002 (C)* Mediterranean forest, woodland 54(3) 36.3(6) 325(5) 95(22)
concolor and shrub sierra nevada
Puma Grigione et al. 2002 (C)* 55 (2) 39 (16) - -
concolor
Puma Sweanor 1990 - in McDonald and 58.9(10) 30.7(11) - -
concolor  Loveridge 2010*
Puma Logan 1983 - in Lindstedt 1986* 71(1) 41(1) - -
concolor
Puma Neal et al. 1987* 55.3(7) 36.5(11) - -
concolor

*A) Minimum Convex Polygon (MCP) at 100% of locations; B) Minimum Convex Polygon (MCP) at 98% of locations; C) Minimum
Convex Polygon (MCP) at 95% of locations; D) Minimum Convex Polygon (MCP) at 85% of locations; E) Minimum Convex Polygon
(MCP) at 80% of locations; F) Fixed Kernel at 95% of locations; G) Fixed Kernel at 85% of locations.

* Biomes according to Olson et al. 2001

ing the R environment, version 3.1.3 (09-
03-2015) (R Development Core Team 2015).
The phylogenetic signal and PGLS analyses
were performed using the R package picante
(Kembel et al. 2010), ape (Paradis et al. 2004),
adephylo (Jombart and Dray 2008), ade4 (Dray
and Dufour 2007), geiger (Harmon et al. 2008),
phytools (Revell 2012), and nlme (Pinheiro et
al. 2016).

REesuLTs

Phylogenetic signal on home range size and body
mass in felids

We detected a weak and non-significant
phylogenetic signal in both home range

(Pagel’s 2<0.001, P=1.00) and body mass
(Pagel’s A=0.274, P=0.115) of Felidae, suggest-
ing ecological or other factors affecting them.
The PGLS corroborates the Pagel’s A method,
showing that body mass had an influence
on home range size of Felidae, even when
controlling for the weak phylogenetic signal
(B=-0.965, t=2.527, df =19, df =17, P=0.02). The
home range size increased according to the
increase in body mass of Felidae (Figure 2).

Effects of sex on body mass and home range size

Males of the three species have larger body
mass than females (P. onca t=8.544, df=14,
P<0.001; L. pardalis t=7.868, df=6, P<0.004; P.
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Figure 2. Phylogenetic generalized least squares analysis

between the home range (log km?) of felid species and

their body mass (log g).

Figura 2. Andlisis filogenético de los minimos cuadrados
eneralizados entre el &mbito hogarefio de las especies
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Figure 3. Body mass of males and females of Panthera onca,
Leopardus pardalis and Puma concolor. Boxplot indicates
mean, standard deviation (box), and maximum and
minimum values (vertical bar). Data used to generate the
boxplots were included without log transformation as a
merely illustrative case, but the main analyses in the text
were done with log-transformed data.

Figura 3. Dimorfismo sexual entre especies. Los boxplots
indican los valores de media, desviacion estandar (caja),
maximos y minimos (barra vertical). Los datos usados
Fara generar el boxplot se hicieron sin transformacion
ogaritmica como un caso meramente ilustrativo, pero
los principales analisis en el texto se realizaron con datos
log transformados.
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concolor t=11.524, df=14, P<0.001) (Figure 3).
Male home ranges are also larger than those
of females for the three felid species (P. onca
t=4.064, df=22, P<0.001; L. pardalis t=4.612,
df=26, P<0.001; P. concolor t=6.409, df=32,
P<0.001) (Figure 4).

Effects of habitat type on home range size

The ANOVA revealed significant differ-
ences in the home range size between open
and closed habitats for P. onca (F=5.337, df=22,
P=0.031). Thus, the home range of this spe-
cies is larger in open habitats than in closed
habitats (Figure 5). However, the interaction
between sex and habitat was not significant
(F=0.291, df=22, P=0.595). There was no dif-
ference in home range size between habitat
types for L. pardalis (F=0.885, df=26, P=0.356)
neither there was any interaction between sex
and habitat (F=0.031, df=26, P=0.861).
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Figure 4. Home range sizes of males and females of
Panthera onca, Leopardus pardalis and Puma concolor. Boxplot
indicates mean, standard deviation (box), and maximum
and minimum values (vertical bar). Data used to generate
the boxplots were included without log transformation
as a merely illustrative case, but the main analyses in the
text were done with log-transformed data.

Figura 4. Ambito hogarefio entre machos y hembras de
las especies estudiadas. Los boxplots indican los valores
de media, desviacion estandar (caja), maximos y minimos
(barra vertical). Los datos usados para generar el boxplot
se hicieron sin transformacién logaritmica como un caso
meramente ilustrativo, pero los principales andlisis en el
texto se realizaron con l}())s datos long transformados.
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Figure 5. Home range size of P. onca in open and closed
habitats. Boxplot indicates mean, standard deviation
(box), and maximum and minimum values (vertical
bar). Data used to generate the boxplot were included
without log transformation as a merely illustrative case,
but the main analyzes in the text were done with log-
transformed data.

Figura 5. Ambito hogarefio de la especie P. onca en
ambiente abierto y cerrado. Los boxplots indican los
valores de la media, desviacion estandar (caja) y los valores
maximos y minimos (barra vertical). Los datos usados
para generar el boxplot se hicieron sin transformacion
logaritmica como un caso meramente ilustrativo, pero los
principales analisis en el texto se realizaron con los datos
log transformados.

DiscussioN

The home-range size of Felidae showed a
positive correlation with body mass, and this
remains true after accounting for phylog-
eny, meaning that other environmental (e.g.,
habitat, food supply) and intrinsic factors (i.e.,
sex, body mass) are likely to be affecting this
home-range size variation. As expected, our
results support the general pattern of positive
association between home range size and body
mass for terrestrial mammals (Lindsted et al.
1986; Kelt and Van Vuren 2001). This relation-
ship between home range size and body mass
may be a consequence of energetic require-
ments (McNab 1963; Gittleman and Harvey
1981). Particularly, large-bodied animals
need to increase their home ranges to access
more resources to meet their metabolic rates
and ensure their survival, especially during
critical biological periods (Lindsted et al. 1986;
Ferguson et al. 1999). Moreover, carnivorous
species that include large proportions of meat
in their diets also tend to have larger home
ranges than those ones with a more generalist
diet (Gittleman and Harvey 1981). Felids are
predominantly carnivorous (Emmons 1987;
Gonzalez and Miller 2002; Novack et al. 2005),
and thus, many of them need to adjust their
home ranges in function of the abundances
and spatial distributions of their main prey
(Lindsted et al. 1986; Crawshaw and Quigley
1991; Grigione et al. 2002; Dillon and Kelly
2008). Therefore, these differences in the felid
home-range sizes may reflect both their differ-
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ences regarding body size and the necessary
movements to find their prey.

Atintraspecificlevel, we found that the home
range size of males is larger than that of fe-
males for P. onca, L. pardalis and P. concolor.
In addition to larger home ranges, males of
these three felids species have also larger body
masses than females. Sexual dimorphism in
mammals is often associated with intense
competition among males for the access to
estrous females (Weckerly 1998). Moreover,
sexual dimorphism also tends to increase
in species with polygynous mating system
as occurs in felids (Plavcan 2000; Cavalcanti
and Gese 2009). Thus, these results may be
related to the reproductive aspects of these
solitary felids. In general, home range sizes of
females are strongly influenced by their own
metabolic demands (e.g., during pregnancy),
while home range sizes of males are deter-
mined by the availability of food and mates
(females) distribution (Sandell 1989; Silveira
2004; Astete et al. 2008). In this regard, adult
males of felids with large home ranges could
increase the likelihood of overlapping with
more females with which they potentially can
mate (Greenwood 1980; Lindsted et al. 1986;
Sweanor et al. 2000). Furthermore, males gen-
erally exhibit intense competition for territo-
ries that are actively marked and patrolled by
single dominant males that expel other males,
if necessary (VanValkenburgh and Sacco 2002).
Therefore, both the larger male body masses
and home ranges of these felids may represent
responses not only in relation to their meta-
bolic requirements (as in females) but also in
terms of intraspecific competition (Heske and
Ostfeld 1990; Silveira 2004).

We also found that home range size of P. onca
is larger in open habitats than in closed, for-
ested habitats. Since jaguars are opportunistic
feeders, their spatial dynamics likely reflect
those of their prey (Crawshaw and Quigley
1991). In general, jaguars tend to kill larger
prey in open habitats when compared to prey
kill in closed habitats (Rabinowitz and Not-
tingham 1986; Iriarte et al. 1990; Astete et al.
2008). For instance, Crawshaw and Quigley
(1991) showed that jaguars living in Pantanal
wetland (i.e., open habitat) prey mostly on
large and highly mobile species. Meanwhile,
jaguars in forests of Belize prey on small and
less mobile species (Rabinowitzand and Not-
tingham 1986). Still, in closed habitats, some
prey of jaguars are vertically distributed in the
arboreal stratum (e.g., monkeys, sloths, birds)
or associated to water bodies like caimans, as
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occurs in flooded forest of the Amazon basin
(Garla et al. 2001; Nunez et al. 2002; Astete et
al. 2008). Meanwhile, in open habitats, the prey
of jaguars consist mainly of cursorial species
such as deer, tapirs and capybaras (Rabinowitz
and Nottingham 1986; Silveira 2004; Astete et
al. 2008). Moreover, the body mass itself could
be another factor influencing these differences
in home range size between habitats because
jaguars also tend to be larger in open areas,
in regard to body mass, than in forested areas
(Silveira 2004). This implies thatjaguars living
in open habitats should require more food, and
their large home ranges are a consequence of
their foraging movements.

In resume, we observed that the home range
size of felids was positively correlated with
body mass, regardless of shared ancestry,
meaning that the environment (e.g., habi-
tat) or intrinsic (e.g., sex, body mass) factors
could play a major role in determining such
variation in this family. Overall, our results
support previous findings that larger home
ranges are associated with larger body sizes
in animals that require large amounts of re-
sources, or specific resources (e.g., prey for
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felids) to meet their metabolic demands. At
the intraspecific level, we confirmed that both
the body mass and home range of males are
larger than those of females for P. onca, P.
concolor, and L. pardalis. These results suggest
that large body masses and home ranges can
represent strong advantages related to sexual
selection in male felids. Moreover, our results
also show that the home range size of P. onca
increases in open habitats (i.e., grasslands,
deserts and shrublands), likely as a response
to the sparse spatial distribution of prey as
well as to its higher metabolic requirements
linked to its proportionally larger body size
in such habitats.
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