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In Brazil, quantitative information on habitat selection
by jaguars, Panthera onca (Linnaeus, 1758), is rare. One of the
few available sources of this kind of data was collected in sea-
soned flooded environments of the Pantanal (CAVALCANTI & GESE

2009). The once extensive jaguar habitat of the Atlantic Forest
has been drastically fragmented and degraded, and today only
about 16% of its natural habitat remains (RIBEIRO et al. 2009).
Understanding jaguar habitat selection is relevant to mitigat-
ing the impact of hunting and trapping of jaguars, jaguar at-
tacks on cattle (CRAWSHAW 2004), habitat fragmentation (CULLEN

et al. 2005), and for developing habitat suitability models for
large scale conservation (AKÇAKAYA 2004)

A number of previous studies have emphasized the im-
portance of landscape patterns and habitat selection in species
conservation (COPPOLILLI et al. 2004, HAINES et al. 2006, KARANTH

et al. 2011). Large carnivore species such as the jaguar may
require more than just large areas for their survival. Some spe-
cies need certain habitat or habitat types, and resources dur-
ing their life cycle. These particular resources should be
protected, as well as their configuration, to allow jaguars to
establish their home range and to move among habitat types.
The Upper Paraná River is a very heterogeneous and semi-con-
nected landscape, which requires an evaluation of the compo-
sition and connectivity of the landscape elements and how

jaguars select among these different habitats. We attempted to
identify habitat patchiness from the jaguar’s perspective, and
to understand how the species perceives the patchiness of the
landscape.

Although some aspects of jaguar ecology have been pre-
viously investigated across the species’ range (QUIGLEY &
CRAWSHAW 1992, CRAWSHAW et al. 2004, COLCHERO et al. 2011),
these studies failed to assess habitat selection quantitatively.
Long-term studies on the species in Latin America have con-
centrated in home range analysis (RABINOWITZ & NOTTINGHAM

1986, CRAWSHAW & QUIGLEY 1991), diet and prey base (CRAWSHAW

et al. 2004, POLISAR et al. 2003, WECKEL et al. 2006, CAVALCANTI &
GESE 2012) and attacks on livestock (POLISAR et. al. 2003, AZEVEDO

2008, HOOGESTEIJN & HOOGESTEIJN 2008).
In this study we used data from VHF and GPS radio-tagged

jaguars to quantify how adult individuals in the Upper Paraná
River region selected among the available habitat types. We
followed the framework developed by JOHNSON (1980) and
AEBISCHER et al. (1993), in which animals make decisions about
resource use at hierarchical stages, namely selection of home
range within a study area (second-order selection) and selec-
tion of patches within a home range (third-order selection).
First-order selection (selection species geographic range) was
beyond the scope of this study. Our main objective was to quan-
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tify habitat preferences at two orders of selection with respect
to habitat types and to test the null hypothesis that habitat
utilization by jaguars was random at both study sites.

MATERIAL AND METHODS

This study was carried out in the Morro do Diabo State
Park (MDSP), state of São Paulo, and Ivinhema State Park (ISP),
state of Mato Grosso do Sul. The MDSP has 37,000 ha and is
located in the Pontal do Paranapanema, a wedge-shaped re-
gion bounded to the north by the Rio Paraná and to the south
by the Rio Paranapanema, and corresponds to the western
portion of the state of São Paulo (22°30’S, 52°20’W). It is the
last significant remnant of Atlantic forest in the west of São
Paulo state, where only 1.8% of the original natural habitat
remains The forests of Morro do Diabo are considered a transi-
tional ecosystem, bordered by tropical evergreen broadleaf for-
est to the east, which originally covered the Atlantic coastline,
and the dry cerrado vegetation to the north and west (AB’SABER

1977). The ISP has 73,000 ha and is located 150 km southwest
of Morro do Diabo in the south-eastern corner of the state of
Mato Grosso do Sul, and comprises several former cattle
ranches. The landscape can be characterized as a complex
mosaic of interdigitated forest patches and open areas, with
habitat types based on the interaction of elevation, substrate,
hydrology and past perturbations, such as logging and fire.
The main habitat types in ISP are seasonally flooded savannas
(dense and open marshes), seasonally flooded semi-deciduous
forests (alluvial forests), dry hillside savannas, dry hillsides
cerrados,semi-deciduous dry forests, gallery forests, and aban-
doned pastures. In both study areas the climate is markedly
seasonal, and most of the 1,450 mm of yearly precipitation
falls between early October and late March.

Between April 2000 and August 2007, 10 adult jaguars (>
2 years old) were captured, radio-collared, and monitored, seven
at Morro do Diabo State Park (MDSP) and three at Ivinhema.
We analyzed habitat selection separately for the dry season
(April-September), the wet season (October-March), and for
both periods combined. We use the term “annual” to indicate
analysis using data for dry and wet seasons combined. A dry
season includes locations for one or more dry seasons across
all years an individual was studies. All jaguar locations were
plotted on a Landsat Satellite Image.

Topographic map layers and habitat categories included
variables most likely to explain jaguar spatial distribution. The
term habitat was used for a layer of the proportions of a habi-
tat class defined by habitat type or other classifying factors,
and is used by, or is available for an animal to use. Each habi-
tat composition for the study area sums up to 100%. To ac-
count for error in assigning an individual radio-location to a
particular habitat type, the analysis assumed that a jaguar used
all habitat types within a 100 m radius of a radio-location in
proportion to the availability of habitat types within the circle.

This study followed RETTIE & MCLOUGHLIN (1999), according to
whom, although the use of point data increases the probabil-
ity of rejecting the null hypothesis of random habitat use, the
use of point buffers will reduce the likelihood of drawing erro-
neous conclusions about relative preference. To evaluate sec-
ond-order selection, we compared the habitat composition of
the study area with the habitat composition of individual jag-
uar radio-locations. For third-order selection, we compared the
habitat composition of an individual’s yearly fixed-kernel 85%
home range with the habitat composition of the radio-loca-
tions of that individual during its yearly fixed-kernel 85% home
range.

At both scales of selection, we used compositional analy-
sis to develop a ranking of habitat preference (AITCHISON 1986,
AEBISCHER & ROBERTSON 1992, AEBISCHER et al. 1993). Composi-
tional analysis uses the individual animal rather than the ra-
dio-location as the sampling unit, and avoids statistical
problems arising from non-independence of proportions within
a habitat composition (AEBISCHER et al. 1993). Because composi-
tional analysis uses estimated habitat proportions rather than
point data, the error and bias inherent in telemetry locations
can be accommodated (RETTIE & MCLOUGHLIN 1999).

At both levels of analysis, we considered only those habi-
tat classes available to all jaguars. Compositional analysis com-
pares use of each habitat class to an arbitrary reference class k
by the log-transformed ratio of habitat proportions for each
animal (AITCHISON 1986): yij = ln(xij/xik) (i = 1,…, n; j = 1,…,D; j ‘“
k), where xij describes an individual i’s proportional use of the
j-th of D habitat types and n is the number of individual ani-
mals. When an individual’s proportional utilization of a habi-
tat was 0, we replaced this value with a number less than
one-tenth of the smallest observed value for that habitat
(AEBISCHER et al. 1993). The differences between used and avail-
able habitat log-ratios for each individual formed a single row
of a difference matrix with n rows and D-1 columns. To test
the null hypothesis that utilization was random (difference
matrix = 0), we constructed a residual matrix from the matrix
of log-ratio differences and computed Wilk’s lambda statistic,
�, where: � = %R1%/%R2, and where R1 is the matrix of mean
corrected sums of squares and cross-products and R2 is the
matrix of raw sums of squares and cross-product. Following
the procedure proposed by AEBISCHER et al. (1993), we trans-
formed � into the test statistic: “n. ln (�), which approximates
a Chi-square distribution with D1 degrees of freedom and where
n is the number of individuals in the sample and D is the num-
ber of habitat classes. When habitat use was significantly non-
random (p < 0.05), we calculated the mean and standard
deviation for all log-ratio differences and constructed a matrix
ranking of habitat types in their order of use.

To assess differences between ranks, we used a paired t-
test to compare mean utilization between all pairs of habitats.

The vegetation cover of the Upper Paraná River region
(including the MDSP and ISP) was analyzed digitally from 2002-
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2003 LandSat Images, using both ground knowledge and un-
supervised classification of the three Landsat 7ETM satellite
images that encompassed both study areas. The analysis was
done with Erdas Imagine 8.4 and Arcview 3.3/Spatial Analyst.
All habitat types were categorized and classified. Initially, we
identified 16 broad vegetation types and interpolated these
across the two study areas. We further consolidated infrequent
habitat types into eight more general vegetation or habitat
types (Table I and Fig. 1). Lakes, rivers, and man-made water-
courses were classified as water. Vegetation map layers and
habitat categories included those most likely to explain jaguar
habitat selection and those that composed the majority of the
Upper Paraná River mosaic.

preferred dense marshes and avoided disturbed areas. The rank
order of habitat types selected by jaguars varied slightly be-
tween seasons, as did the statistical significance of pairwise
comparisons. Developed, disturbed, and agricultural habitat
types were consistently avoided.

Figure 1. The eight habitat types used in the analysis of habitat
selection by jaguars in the Upper Paraná River study area.

RESULTS

Habitat selection in Morro do Diabo State Park
Within the Morro do Diabo study area, the pre-domi-

nant habitat types were pasture (50%), agriculture (17%) and
primary forest (15%). Open marshes and dense marshes were
less dominant (6% and 1%), whereas alluvial forests were very
rare (0.05%) (Table I). In this area, jaguars selected dense
marshes and primary forests and avoided human-dominated
areas such as agriculture and pasture at both second-order scale,
for radio-locations within the study area, and third-order scale,
for radio locations within a home range (Figs 2-4). At the sec-
ond order, proportional use of habitat types of the study area
differed from habitat composition of the study area between
seasons (Chi-square test, p < 0.05, n = 2 males and 5 females),
and in the dry season (p < 0.05, n = 2 males and 5 females), but
did not differed in the wet season (p > 0.05, n = 2 males and 3
females). Both within and between seasons, jaguars consistently

2

Figures 2-4. Second-order selection by jaguars in the Morro do
Diabo study area. Habitat types are arranged from most to least
preferred for (2) seasons combined, (3) dry season, (4) wet sea-
son. White bars indicate mean female utilization, gray bars indi-
cate mean male utilization, and black bars indicate habitat avail-
ability. Numbers of habitat types on the x-axis indicate rank of
preference for the habitat types.

3

4

In assessing third-order selection, we eliminated the habi-
tat class “water” from the compositional analysis, because it
was available to only a few individuals. For third-order selec-
tion, the habitat composition of an individual’s yearly 85%
home range (HR) was compared to the habitat composition of
the radio locations of that individual obtained in its yearly
85% home range. Use of habitat types within multi-year (i.e.,
polled data across years for each individual) 85% home ranges
did not differ from availability in the dry season (Chi-square
test p > 0.05, 2 males and 5 females), in the wet season (p >



382 L. Cullen Junior et al.

ZOOLOGIA 30 (4): 379–387, August, 2013

0.05, 2 males and 3 females) and between seasons (p > 0.05, 2
males and 5 females) (Figs 5-7). However, in all cases, primary
forest was the most preferred habitat among all seasons. When
pasture and alluvial forests occurred within a jaguar’s home
range, they were generally used in lower proportions than their
spatial availability. At both orders of scale (second- and third-
order), males and females preferred primary forest and were
very consistent in their rank of preference of habitat types (Figs
5-7).

not differ from habitat composition of the study area between
seasons (Chi-square test p > 0.05, n = 1 male and 2 females),
dry season (p > 0.05, n = 1 male and 2 females) and wet season
p > 0.05, n = 1 male and 2 females) (Figs 8-10). Again, dense
marsh was the most preferred habitat among all seasons. The
rank order of habitat types selected by jaguars varied slightly
between seasons, as did the statistical significance of pairwise
comparisons. Open water and primary forests were consistently
avoided by jaguars.

5

6

7
Figures 5-7. Third-order selection by jaguars in the Morro do Diabo
study area. Habitat types are arranged from most to least pre-
ferred for (5) seasons combined, (6) dry season, (7) wet season.
White bars indicate mean female utilization; gray bars indicate
mean male utilization. Numbers of habitat types on the x-axis
indicate rank of preference vegetation.

Habitat selection in Ivinhema State Park
Within the Ivinhema study area, the dominant habitat

types were pasture (50%), open marsh (18%) and agriculture
(14%). Dense marshes and secondary forests were scarce (4%
and 3%, respectively) whereas primary forests were very rare
(1%) (Table I). In this area, jaguars selected dense marshes and
open marshes and avoided primary forests at the second-order
scale (radio-locations within the study area). At the second
order, proportional use of habitat types on the study area did

8

9

10
Figures 8-10. Second-order selection by jaguars in the Ivinhema
study area. Habitat types are arrayed from most to least preferred
for (8) seasons combined, (9) dry season, (10) wet season. White
bars indicate mean female utilization; gray bars indicate mean
male utilization; and black bars indicate habitat availability. Num-
bers of habitat types on the x-axis indicate rank of preference
vegetation types.

For third order scales, the use of habitat types on multi-
year 85% home ranges differed from availability between sea-
sons (p < 0.05, 1 male and 2 females), but not for the wet season
(p > 0.05, 1 male and 2 females) nor for the dry season (p > 0.05,
1 males and 2 females). Both within and between seasons, jag-
uars consistently preferred open marshes and abandoned pas-
tures with some livestock maintenance, and avoided primary
and secondary forests. The rank order of habitat types selected
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DISCUSSION

Few studies have investigated habitat selection of jag-
uars, and those that reported habitat use by jaguars have not
documented habitat selection at the fine scale described in this
study, with the use of modern GPS telemetry. However, the
habitats selected in this study were consistent with those docu-
mented elsewhere, in that jaguars show a strong affinity for
dense and well watered lowlands and primary forests. In this
study, jaguars in general preferred dense marshes and avoided
human-dominated areas such as intensively managed open
pastures. At second and third-order scale, alluvial forests and
pastures were consistently the most avoided habitat types in
both study sites. Our results are similar to findings by LOGAN &
IRWIN (1985) and WILLIAMS et al. (1995), and the avoidance of
open habitats may be due the lack of cover, as it has been sug-
gested for cougars. Although the aversion of disturbed and
developed habitat types by jaguars is not surprising, this study
is the first to document such avoidance.

In the Morro do Diabo, where jaguars preferred forest
habitats, the use of aquatic environments such as open water,
dense and open marshes seemed to increase in the wet season,
whereas the use of forested environments (primary forest and
secondary forest) decreased. A similar trend was observed at
the third order scale. In ISP, jaguars significantly avoided for-
ested environments, which occur in very low proportions.
During the wet season, jaguars increasingly made use of higher
elevations, apparently preferring dry and abandoned pastures
with some livestock.

The close association of jaguars with water has long been
described by naturalists and explorers (ROOSEVELT 1914, MILLER

1930, PERRY 1970). As reported in this study, the species shows
a preference for terrain close to rivers, streams, and dense
marshes (GUGGISBERG 1975, MONDOLFI & HOOGESTEIJN 1986, BISBAL

1989). SOLLMANN et al. (2012) showed that jaguars have higher
occupancy probabilities in habitats near water and in dense

Figures 11-13. Third-order selection by jaguars in the Ivinhema
study area. Habitat types are arrayed from most to least preferred
for (11) seasons combined, (12) dry season, (13) wet season. White
bars indicate mean female utilization; gray bars indicate mean
male utilization. Numbers of habitat types on the x-axis indicates
rank of preference vegetation.

11

12

13

Table I. Habitat types in the Morro do Diabo State Park and in the Ivinhema State Park studies areas used for habitat selection analysis by
jaguar.

Habitat Type
Morro do Diabo State Park  Ivinhema State Park

Total km2 Proportional habitat
availability (%)

Total km2 Proportional habitat
availability (%)

Water  110  5.33  186  5.28

Primary Forest  307  14.88  59  1.70

Secondary Forest  116  5.66  119  3.38

Alluvial Forest  1  0.05  80  2.29

Dense Marsh  25  1.25  153  4.34

Open Marsh  124  6.02  644  18.30

Agriculture  342  16.58  493  14.00

Pasture  1036  50.20  1785  50.68

Total  2064  100.00  3522  100.00

by jaguars varied slightly between seasons as well as the statisti-
cal significance of pairwise comparisons (Figs 11-13).
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vegetation, as opposed to open grasslands in the Cerrado. Even
when jaguars use open, dry areas, they always seek cover in
nearby dense habitat (MONDOLFI & HOOGESTEIJN 1986, RABINOWITZ

& NOTTINGHAN 1986). As reported by CRAWSHAW & QUIGLEY (1991)
in the Miranda Ranch in the Pantanal, jaguars were rarely found
far from water and used dense marshlands and gallery forests
more often than expected on the basis of their availability. In
Morro do Diabo, the areas with less prey are those of dry open
“cerrados” in the far north of the study area (CULLEN et al. 2001).
The same occurs for the dry pastures that are used for livestock
in Ivinhema. These pastures are bordered by the dry forest, a
habitat more frequently occupied by the puma.

Contrary to earlier assessments, jaguars in the Upper
Paraná region do not appear to be closely associated with for-
ested environments (primary and secondary forests). This is
specifically the case of jaguars living in the Ivinhema area,
where both types of forests ranked very low in habitat prefer-
ence. The distribution of semideciduous forests in this ecosys-
tem has decreased dramatically due to repeated fires and
intensive logging over the past century. Jaguar distribution was
probably more closely associated with dense forests prior to
these disturbances. However, jaguars have persisted since the
Atlantic forests have been deforested, suggesting that jaguars
are not solely dependent on dense forest types. Today, dense
and open marshes that comprise only about 15% of the Upper
Paraná landscape are the main habitats for the remaining jag-
uar populations.

In this study, dense marshes along riparian vegetation
ranked first in use by the jaguar, but several other associated
habitat types were also important. The ecotones of habitat types
that create productive edges seem to be a key factor in defin-
ing desirable jaguar home ranges both in Morro do Diabo and
Ivinhema. Thus, the situation for the jaguar may be similar to
that of the tiger, which prey is most abundant where grass-
lands, dense marshlands and forests form a mosaic, and the
interdigitation of many different habitat types supports a rich
ungulate community (SUNQUIST et al. 1999, KARANTH et al. 2011).
This same situation was observed by POLISAR et al. (2003) in the
llanos of Venezuela, where prey abundance and jaguar habitat
use was intense in lowland dense marshlands and well-watered
forest-savanna habitats. The attraction of other carnivores to
prey-rich lowland forest-marshland ecotones has also been
noted in other studies of large predator species (PALOMARES et al.
1996, DURANT 1998, CAVALCANTI & GESE 2010, GOMEZ et al. 2010).

In the Upper Paraná River, especially in the region of
Ivinhema and Ilha Grande National Park, further to the south,
the marsh deer Blastocerus dichotomus (Illiger, 1815) is an im-
portant prey item in the jaguar’s diet and this species prefers
riparian areas and dense marshes. In 2002, an aerial survey
was conducted to estimate the population size and the abun-
dance of marsh deer throughout the Upper Paraná River flood-
plain, using the double count method. The population was
estimated at 1,079 ± 207 individuals for 1,081 km2, which gives

a density of 0.998 ± 0.192 deer/km2 and an estimated biomass
of 120 kg/km2. This estimate is the greatest reported for the
species in Brazil (SCHALLER & VASCONCELOS 1978, MOURÃO & CAM-
POS 1995, PINDER 1996).

The use of dense marshes adjacent to riparian areas and
forest patches is likely to enhance the jaguar’s ability to stalk
and kill prey, including the marsh deer. In both Morro do Diabo
and Ivinhema, these ecotones should provide good stalking
cover and ambush sites (vegetation height typically < 1.5m).
Riparian areas in major drainages should also provide impor-
tant movement corridors for jaguars, associated with travel
paths, as indicated by the fact that most home ranges of jag-
uars in Morro do Diabo are associated with the Paranapanema
River. Undoubtedly, the dense marshes bordered by the ripar-
ian areas provide important stalking and feeding cover for the
Upper Paraná River jaguar populations.

The second and third-order selection of jaguars should
correspond to selection of habitat parameters that normally
relate to prey distribution. At the third order scale, an animal
should attempt to include within its home range those param-
eters that increase the potential for reproductive success. In-
deed, jaguars in both Morro do Diabo and Ivinhema, at third
order scale, seemed to select home range locations that corre-
sponded with habitat types that differed from the second or-
der scales. At the third order selection, the core areas where
jaguars were found were places where prey seemed to be more
abundant. For example, in the Morro do Diabo area, jaguars
selected marshlands at the second order selection and primary
forests at third order, where ungulate density is high (CULLEN et
al. 2001). In Ivinhema, jaguars selected dense and open marshes
at the second order, and upland areas such as pastures at the
third order, where cattle ranching was intense.

Implications for jaguar conservation

Our field reports have also found supporting evidence
that cattle predation by jaguars seemed to increase in the wet
season at the Ivinhema State Park, when jaguars increasingly
selected higher elevations, apparently preferring dry and aban-
doned pastures with some livestock for prey. The move to
higher elevations in the wet season is also explained by the
inundation of the lowland areas with higher precipitation.
These results have important management implications. For
example, efforts in field monitoring and farmer outreach should
be prioritized in the rainy season, because in the rainy season
jaguars concentrate their range in higher areas where farmers
have cattle. In these areas, cattle predation by jaguars will in-
crease in the rainy season and conflicts with land owners may
emerge.

Jaguars showed preference for dense and open marshes
in these study areas, and this has important implications for
the conservation of the species. Combined, dense and open
marshes still comprise approximately 15% of the analyzed land-
scape. These marshes are the only potential jaguar habitats
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that continuously connect the remaining protected areas along
the Paraná River basin. Marshes are still in good condition along
the Paranapanema River, downwards to the Paraná River, con-
necting the Morro do Diabo to the Ivinhema State Park, and
Ivinhema to other protected areas nearby. These productive
marshlands may facilitate natural dispersal and allow genetic
exchange among jaguar subpopulations. As marshlands are
among the habitats preferred by jaguars, and connectivity is
needed for metapopulation conservation (HANSKI & SIMBERLOFF

1996), our results highlight the urgent need for marshland
conservation.

The selection of marsh habitats indicates that the jaguar
populations that appears to be fragmented and isolated could
be linked by their preferred habitats, revealing the existence of
potential marshland corridors and habitat linkages that were
not readily apparent. In a simulation of cougar populations,
BEIER (1993) showed that immigration into a small population
of one to four animals during a decade can significantly in-
crease persistence. Similarly, persistence of jaguar populations
in the Upper Paraná River can be enhanced if these popula-
tions can be managed as a metapopulation. Maintaining these
habitats before they become totally converted is important for
landscape conservation and jaguar metapopulation manage-
ment. This priority is well supported by (HAAG et al. 2010) indi-
cating that jaguars’ ability to effectively disperse across
human-dominated landscapes is currently very limited, and
that each fragment contains a small, isolated population that
is already suffering from the effects of genetic drift.

When third order selection is analyzed, the core areas of
jaguars were upland and pasture, where private cattle ranch-
ing are intense. Conflicts with farmers are common because of
cattle predation. The long-term survival of jaguar subpopula-
tions is dependent on the movement of dispersing jaguars be-
tween habitat patches. If dispersal is hampered, because of such
low quality population sinks, subpopulations may be at risk of
becoming extinct from genetic, demographic, or environmen-
tal stochasticity or catastrophes in small patches (SHAFFER 1987).
Conflict with farmers and poaching of jaguars from local popu-
lations could contribute to a source-sink structure (HANSKI &
SIMBERLOFF 1997), and destabilize the metapopulation. To
summarise, jaguars seem to have the ability to survive and to
disperse in marshland habitats. However, their fate could be
negatively influenced by frustrated dispersal into cattle ranch-
ing environments. Key private inholdings used and identified
by these jaguars need to be protected and conservation mea-
sures implemented. Management of a healthy population of
jaguars in the Upper Paraná River must also focus on main-
taining the native marshland community. Large patches of
dense and open marshlands interspersed with primary and
secondary forests harbor sizable populations of important jag-
uar prey such as capybaras (Hydrochoerus hydrochaeris Linnaeus,
1766), peccaries (Tayassu pecari Link, 1795 and T. tajacu
Linnaeus, 1758) and marsh deer (B. dichotomus).

Our results demonstrate that jaguars use areas without
marshlands less often than expected based on availability. Jag-
uars were especially dependent upon marshland habitats, even
when these habitats were rare in the landscape, as demonstrated
for the Morro do Diabo region. In managing the remaining
landscape we recommend that habitat alteration should not
reduce the size of marshland patches below the mean jaguar
home range observed in this study area, with observed yearly
95% home ranges of 18-471 km2. Marshland and forest parches
larger than this should also provide space and habitat for dis-
persing jaguars in this highly fragmented landscape. One of
the most important findings is the importance of the marsh-
lands as critical habitat for jaguars. The Upper Paraná River
has already lost over 60% of its open and dense marshlands
due to the impacts of drainage projects for rice and sugar cane
plantations, cattle ranching, and hydroelectric dams. If the
small protected areas, such as the ones already existing in the
Upper Paraná region are to sustain jaguar populations, they
must include and protect as much of these marshlands as pos-
sible, so that jaguars can disperse, hunt wild prey and take care
of their cubs without being disturbed. What is urgently needed
in these jaguar protected areas is the creation of larger pro-
tected areas that can sustain jaguars in their favored habitat.
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