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Usually, home ranges comprise heterogeneous areas deter-
mined by physical and biological factors, which explain the
disproportionate use of space by animals. Studies on various
species show that, for a number of environment-related rea-
sons, certain portions within the home range are more fre-
quently used than others (ADAMS & DAVIS 1967, VAN BALLENBERGHE

& PEEK 1971, METZGAR 1973, INGLIS et al. 1979, DIXON & CHAPMAN

1980, GEORGII 1980, SPRINGER 1982, KONECNY 1989, CRAWSHAW &
QUIGLEY 1989, MACDONALD & COURTENAY 1996). Area of more in-
tensive use have been conceived as the core area of the home

range of the animal and may be related to the greater avail-
ability of food resources and refuges (BURT 1943, KAUFMANN 1962,
SAMUEL et al. 1985 SAMUEL & GARTON 1987).

The areas more frequently used by an animal can be
determined from the centre of activity (TANAKA 1980). This con-
cept was used by HAYNE (1949), who described the centre of
activity as being the arithmetic mean centre of all points of
capture of an animal. A new method for calculating the cen-
tre of activity, based on the harmonic mean of an areal distri-
bution, was subsequently proposed by DIXON & CHAPMAN (1980).
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ABSTRACT. Based on the finding of remains (tracks, scats, and hairs), an analysis was made of the core area and
centre of activity of maned wolves, Chrysocyon brachyurus (Illiger, 1815), living in a private natural reserve in which
ecotourism activities are developed and these animals are daily fed bovine meat. A total of 465 samples of
remains were recorded. Using the fixed kernel method, the area encompassing all samples recorded was estimated
at 25.7 km2, yet 50% of all samples were found in an area of only 1.5 km2, representing 5.8% of the total area
covered. For estimating the core area of the animals, the frequency of occurrence of the samples was determined
by superimposing a 50 x 50 m cell grid over a map of the area encompassing all recorded occurrences. Based
on the cells containing more than six occurrences, the animals’ core area was 0.99 km2, which included the place
where the animals are fed. The centre of activity was located only 0.50 km from this place. The high negative
correlation (r = -0.93, p < 0.05) between the densities of the recorded occurrences and the distances from these
to the sanctuary indicates that the core area and centre of activity are conditioned by artificial feeding.
KEY WORDS. Centre of activity, ecotourism activities, maned wolves, RPPN Serra do Caraça.

RESUMO. A área central e o centro de atividade de lobos-guará, Chrysocyon brachyurus (Illiger, 1815), foram
determinados através de seus vestígios (fezes, pegadas e pêlos) em uma reserva natural particular, onde esses
animais estão sujeitos à alimentação artificial e sofrem influência de atividades turísticas. No total, foram registrados
465 vestígios, sendo que 65,8% corresponderam à estação seca. Através do método Kernel fixo, a área compre-
endida por todos os vestígios foi de 25,7 km2, sendo que 50% encontravam-se em uma área de apenas 1,5 km2,
o que representou 5,8% do total da área amostrada. A área central de atividade dos animais foi obtida pelo
cálculo da freqüência dos registros dos vestígios através da sobreposição de uma quadrícula subdividida em
células de 50 x 50 m sobre a área que abrangia todos os registros. Considerando as células com mais de seis
registros a área central de atividade atribuída aos animais foi de 0,99 km2, o que abrangeu a sede da reserva
onde os animais são alimentados. O centro de atividade localizou-se somente a 0,50 km da sede. A alta
correlação negativa (r = -0,93, p < 0,05) obtida entre as densidades dos registros e suas distâncias até a sede da
reserva indicaram que o centro de atividade e o tamanho da área de maior intensidade de uso são condiciona-
dos pela alimentação artificial.
PALAVRAS CHAVE. Centro de atividade, área central, atividades ecoturísticas, lobo-guará, RPPN Serra do Caraça.
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The centre of activity is located within the area of greater
activity of the animals. Identifying these areas is of funda-
mental importance for understanding the biology of many
species, including the interaction between individuals and be-
tween these and the environment.

The purpose of this study was to determine whether the
size of the core area and location of the centre of activity of
maned wolves, Chrysocyon brachyurus (Illiger, 1815), living in a
private natural reserve are influenced by anthropic activities,
considering that, for more than twenty years now, these ani-
mals have been fed on bovine meat and have grown accus-
tomed to the presence of humans.

MATERIAL AND METHODS

Study area
The study was conducted in the Serra do Caraça Private

Natural Heritage Reserve (20º05’S, 43º29’W), located in the
Minas Gerais State, South-eastern Brazil. The reserve has an
area of 10,187.89 ha, and is situated in the southern portion
of the Espinhaço Mountain range. This orographic system is
represented by a mountainous complex that delimitates a zone
of contact between the “Cerrado” (savannas) and the Atlantic
Forest, in its southern portion, and transition zones of
“Cerrado”, Atlantic Forest, and “Caatinga” (tropical decidu-
ous forest), in its central and northern edges (GIULIETTI & PIRANI

1988, GIULIETTI et al. 1997). The reserve comprises three main
floristic formations represented by seasonal semideciduous
forests, “campos de altitude” (high altitude grasslands), and
“campos rupestres” (rocky grasslands), which occurs in eleva-
tions between 850 and 2,072 m. Climate in this region presents
a rainy summer (October-March) and a dry winter (April-Sep-
tember). “Campos rupestres” consist of grasslands surrounded
by rocky outcrops, as well as shrubs and small trees. Vegeta-
tion patches in different stages of ecological succession are
present in the region, as a consequence of timber extraction
and the “slash-and-burn” practice used in the past. The re-
serve represents a rich artistic, cultural and historical heritage
resulting from over two centuries of human occupation
(ANDRADE 2000).

Data collection and analysis
The maned wolves were monitored through signs left by

them in the environment (CHILDS & COLVIN 1998). Among these,
scats, tracks and hairs were used for analysis. The material was
collected in an area with a 7 km radius, within altitudes rang-
ing from 750 to 1500 m, with the point of origin being the
sanctuary, where bovine meat were daily delivered to the
maned wolves. Between October, 2000 and September 2001,
active search campaigns were conducted in all of the reserve’s
main and adjacent trails, in exposed-soil and rock outcrop
areas, and on sand banks on the margins of water courses. An
extent of approximately 30 km was covered each month. The
animal’s tracks were identified by their size and shape, the

hairs by their colour, texture and size, and the scats by their
morphological appearance and odour, associated with the
substrate for deposition (CHILDS & COLVIN 1998).

Records were made of the geographical coordinates of
all locations where samples were found. The scats and hairs
were individually collected in plastic and paper bags, respec-
tively, and the tracks erased. To ensure independence between
samples, each location of the study area was sampled only
once each month (SWIHART & SLADE 1985). During the same
period, for three consecutive nights, small plastic beads
(2.73 ± 0.15 mm in diameter) were used as scat markers (RANDOLF

1977, KRUUK 1978). The beads were mixed with the meat fed to
the animals. A different bead color was used for each month
sampled.

The area comprising all occurrences and the density (25,
50, 75, 90 and 100%) of the occurrences were estimated by the
fixed Kernel method (WORTON 1989), using the Home Ranger
software program (HOVEY 1999). To determine the core area of
the maned wolves, the frequency of occurrence was calculated
by superimposing a 50 x 50 m cell grid over a map of the area
encompassing all occurrences, using the Leontop software pro-
gram. The area corresponding to the grid cells containing the
highest number of occurrences was then calculated by the mini-
mum convex polygon method (MCP) (100%) (MOHR 1947).

The bead-marked scat samples collected allowed an esti-
mate of the minimum area of activity of the animals, using
the minimum convex polygon method (MCP) (100%) (MOHR,
1947) and the Leontop software program. The centre of activ-
ity was determined by calculating the arithmetic mean centre
(HAYNE 1949) and the harmonic mean centre (DIXON & CHAPMAN

1980). To confirm whether the movement of the animals was
influenced by the daily supply of meat, a Pearson’s test (r) (ZAR

1999) was used for correlating the densities of the occurrences
obtained by the fixed Kernel method (HOVEY 1999) with the
mean distances from the sites of the recorded occurrences to
the sanctuary.

RESULTS

A total of 465 samples of remains were analysed, of
which 306 (65.8%) were collected in the dry season and 159
(34.2%) in the rainy season. The average number of samples/
month was 38.8 ± 19.2. Among the items collected, scats were
the most frequent (n = 223), followed by tracks (n = 182) and
hairs (n = 60). Of all scat samples, 82.9% were deposited on
rocks, 11.6% on heaps of crushed rock, 2.2% on trails, 1.8%
on an asphalt road, and 0.9% on top of termite mounds.
Maned wolf tracks were found in exposed-soil trails used by
visitors, as well as in less frequented footpaths adjacent to the
main trails. Most of the tracks (84.0%) were in predominantly
sandy soil, 13.8% in sandy-clayey soil, and 2.2% in wet areas
and sand piles. Hairs, in turn, were always found in clumps
attached to the reserve’s barbed-wire fences, which revealed
the animals’ habit of passing through these obstacles.
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The area encompassing 100% of the recorded samples
was 25.7 km2 (Fig. 1). The sample occurrence pattern tended
toward central, aggregated distribution (50% of the occur-
rences were recorded in an area of 1.5 km2) (Fig. 1). Of the grid
cells (241 cells) superimposed on the map of the area compris-
ing all occurrences, 76.8% had only 1 or 2 occurrences, and
only 2.0% contained 6 to 15 occurrences (Fig. 2). Considering
these latter cells only, the core area attributed to the animals
was 0.99 km2 (Fig. 3), corresponding to 3.8% of the total area
sampled. Nine scats samples containing the beads were found,
representing 4.0% of the total samples collected. Based on
these findings, the minimum area (MCP) used by the animals
was 0.93 km2 (Fig. 3).

Buildings
Boundary of the Reserve

N

20º

15º

45º

50º

40º

     75km

BRAZIL

DOC
E 

RI
VE

R

Figure 1. Areas encompassing 100, 95, 75, 50 and 25 % of the
recorded samples (scats, tracks and hairs), estimated by the
fixed Kernel method.

The coordinates of the mean arithmetic centre were close
to those of the mean harmonic centre, the distance between
them being 0.14 km and their distances to the sanctuary being
0.50 km and 0.51 km, respectively (Fig. 3). A highly significant
negative correlation was recorded between the densities of the
occurrences and the mean distances from these to the sanctu-
ary (r = -0.93, p < 0.05) (Fig. 4).

Figure 2. Percentage of cells (n = 241) containing a number of
signs (scats, tracks and hairs) left by the maned wolf at Serra do
Caraça Reserve, Minas Gerais State, South-eastern Brazil.

Figure 3. The core area of the maned wolves (dashed line) and
minimum area (MPC) (100%) (continuous line) obtained from
the bead-marked scat samples. The “O” is the mean centre
arithmetic and the “*” is the mean centre harmonic.

Figure 4. Scatter diagram of density of the samples, obtained
by the fixed kernel method, and the mean distances from these
to the Sanctuary.
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DISCUSSION

The higher incidence of occurrences recorded in the dry
season was probably due to the fact that scats deposited on rock
outcrops are easily washed away by the rain (DIETZ 1984, ARAGONA

& SETZ 2001). The same is true of tracks, which, during the rainy
season, are quickly erased, particularly in sandy soils, where a
higher incidence of tracks was obtained. In areas with less avail-
ability of substrates, such as rocks, exposed soil, trails and sand
banks, the percentage of occurrences may have been underesti-
mated. In addition, the remains found at locations farther than
5 km from the sanctuary may not belong to individuals living in
the central portion of the reserve, as those remains could be
from individuals occupying adjacent areas. Interaction between
couples living in adjacent areas was reported by DIETZ (1984).

The higher percentages of remains found in the dry sea-
son may not reflect the pattern of the maned wolf activity in
the reserve. Maned wolves from the Serra da Canastra Na-
tional Park, monitored during a 20 month period by radio-
telemetry, were active throughout the year, apparently show-
ing greater activity during rainy and cloudy days than on
sunny days (DIETZ 1984). The author also observed that, dur-
ing the day, the animals spent about 115 minutes moving
around the areas occupied by them. However, they were more
active at night with peak activity in its first half.

Sites containing more than one scat sample were identi-
fied in this study. These findings express aspects of the social
interaction between the individuals (KLEIMAN 1972). In the Serra
do Caraça Reserve, in addition to identifying sites of scat depo-
sition apparently used by a mating pair, we also observed that
male and female used the same trails. Tracks of an individual
overlying those of another were often found, even though two
animals moving together were not registered. When meat was
being offered, the presence of a mating pair was common at
the sanctuary. The animals appeared to have developed a sig-
nificant degree of mutual tolerance while eating. However, af-
ter being fed, they frequently moved in different directions. In
Serra da Canastra, DIETZ (1984) observed adult individuals in-
teracting on 25 occasions, with a significant overlapping of the
areas used by the individuals. While our results do not repre-
sent the actual area occupied by the maned wolf in the Serra do
Caraça Reserve, the total area obtained (25.7 km2), encompass-
ing all remains, was similar to that estimated by DIETZ (1984).

The spatial distribution pattern of the occurrences was
central, rather than uniform over the entire area. Corroborating
this was the proximity between the coordinates of the mean
arithmetic centre and those of the mean harmonic centre, al-
though the former tended to a displacement of the centre of
activity, due to the location of the more distant occurrences
(DIXON & CHAPMAN 1980). JENNRICH & TURNER (1969), estimating by
the ellipse method the home range of squirrels, Sciurus vulgaris
Linnaeus, 1758, for 50% and 95% of the occurrences, observed
that the coordinates of the arithmetic centre had no correspon-

dence with the centre of activity of the animals, as the occur-
rences showed a non-aggregated distribution. DIXON & CHAPMAN

(1980), calculating the area of occupation of rabbits, Sylvilagus
bachmani, (Waterhouse, 1838) found that the coordinates of the
arithmetic centre corresponded to an area that was never used
by the animals and that they had two distinct centres of activity.

In the Serra do Caraça Reserve, the area more intensively
used by the maned wolves, the core area comprised a small
portion of the area encompassing all recorded remains. SPRINGER

(1982), studying the movement pattern of coyotes, Canis
latrans, (Say, 1823), also found a large number of grouped
locations (83%), corresponding to only 8.5% of the total home
range of the individuals, this being attributed to the heteroge-
neous features of the area occupied by the animals. In the
Serra do Caraça Reserve, the pattern of space utilization by the
maned wolves, rather than being determined by the character-
istics of the environment, was strongly influenced by the
anthropic interference – the daily supply of meat – to which
the animals were subjected. This interference was evidenced by
the strong correlation found between the densities of the oc-
currences of remains and the mean distances from these to the
sanctuary. Thus, human activities had a direct influence on
the location of the centre of activity, as well on the size of the
core area of these animals.

In spite of the low percentage of bead-marked scats
found, the use of beads proved to be helpful in this study, as it
allowed us to confirm that (1) the areas having a greater con-
centration of remains were effectively utilized by the maned
wolves and (2) the area comprised by the bead-marked scats
was similar to the core area of the animals. Therefore, bovine
meat deliberately offered to the animals apparently makes it
unnecessary for them to use a more extensive area. The size of
the area occupied by the maned wolf in the Serra do Caraça
Reserve may also be influenced by the region’s topography,
which is characterized by a rugged relief marked by abrupt
elevations formed by quartzite rocks and the absence of large
expands of flat areas that might favor the movement of the
animals. Confirming this is the limitation of the core area in
their northern portion, due to the presence of a forest and a
very irregular relief.

The results reported here demonstrate that detailed in-
formation on area utilization by this species can be obtained
using low-cost methods and techniques. Also, our findings
stress the need for a better understanding of the effects of the
supply of artificial foods on the behaviour of the maned wolf.
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