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The identification of key habitat types for wildlife is an essential step to plan and promote sustainable 
land management strategies. Private cattle ranches occupy most of the Brazilian Pantanal and the 
recent intensification in land use practices is thought to threaten wildlife. Using encounter rates from 
transects, landscape use and habitat selection of the community of medium to large-sized mammals 
was examined to identify key wildlife habitats. Overall landscapes that had a higher proportion of 
forested habitats were the most used by wildlife. Within the different landscapes, forested 
environments can be considered key habitats for most of the native mammals considered in this study. 
Unfortunately, theses are also the habitats most at risk by the recent changes in land use practices. 
Results from this study predict that current intensifications of ranching practices will be detrimental to 
wildlife. In addition to deforestation, other threats such as land degradation, fire, landscape alterations 
such as fencing and artificial water holes may also impact landscape and habitat quality. The key to 
conserving biodiversity in the Pantanal is preserving the natural habitat matrix that sustains the 
diversity of landscapes and to continue integrating cattle ranching into the natural processes that 
sustain a functioning ecosystem. 
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INTRODUCTION  
 
When considering biodiversity in sustainable manage-
ment planning, it is crucial to understand how habitat 
changes will affect the distribution and abundance of wil-
dlife. Rates of biodiversity loss are usually associated 
with a reduction in the extent of original habitat (Grelle et 
al., 1999; Tews et al., 2004; Sinclair and Byrom, 2006). 
One important step in planning and promoting sustain-
able land management strategies is the identification of 
key habitat types for wildlife (Garshelis, 2000; Morrison, 
2002; Vavra, 2005; Carter et al., 2006). Management al-
ternatives can then be planned and adapted to safe-
guard these important habitats.  

Changes in landscapes due to the expansion of the 
cattle ranching industry have been a leading factor in 
causing deforestation in the tropics (Laurance, 1997). Ex-
tensive cattle ranching started in the Brazilian Pantanal in 
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the mid-18th century. It is considered one of the very few 
examples of sustainable management of a tropical bi-
ome. Until recently this wetland was considered rather 
pristine (Junk, 2006; Harris et al., 2005). Private ranches 
whose main economic activity is beef production occupy 
approximately 95% of the Brazilian Pantanal (Harris et 
al., 2005). Under traditional management practices that 
consist of the seasonal movement of herds among pat-
ches of native savannas, cattle ranching are considered 
to have a low environmental impact (Santos et al., 2002; 
Santos et al., 2004).  

However, this is rapidly changing. Cattle ranching is be-
coming increasingly competitive and many land owners 
are now either selling their properties or intensifying ran-
ching practices (Seidl et al., 2001; Santos et al., 2002; 
Junk, 2006). Since the early 1970s, ranchers are clearing 
land and planting pastures of exotic grasses to increase 
the carrying capacity for livestock. Ranchers tend to plant 
pastures on the highest grounds available in their ranch 
since these are not subject to regular flooding  and  these 
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areas are usually forested (Comastri Filho and Pott, 
1996; Seidl et al., 2001).  

Sustainable rural development that supports agricultur-
al production, together with biodiversity management, is 
becoming widespread and integrated into agricultural po-
licy (Firbank, 2005). Environmental services and benefits 
of functioning ecosystems are increasingly valued (Con-
stanza et al., 1997; Kundhlande et al., 2000; Gustavvson 
et al., 2002; Torras, 2003; Turner et al., 2003). The Pan-
tanal is recognized as a major contributor to global eco-
system services (Constanza et al., 1997; Seidl and Mo-
raes, 2000; Junk and de Cunha, 2005). Habitats influ-
ence the distribution and interactions of animal species 
and their destruction can cause the disruption of key bio-
logical processes (Tews et al., 2004). It is important to 
understand how habitat changes affect the distribution 
and abundance of wildlife for biodiversity conservation 
and sustainable resource use planning. The objective of 
this paper is to analyze habitat selection patterns of the 
community of medium to large-sized mammals in the 
center of the Brazilian Pantanal to identify key habitats for 
wildlife. In terms of biodiversity management this means 
that safeguarding these key habitat types will promote 
wider conservation goals.  
 
 
METHODS AND STUDY AREA 
 
Study area 
 
This study took place between October 2002 and November 2004 
in the centre of the Pantanal at the Embrapa Pantanal Nhumirim 
ranch and its surrounding ranches (18° 59’ S, 56° 39’ W). The study 
area covered over 200 km2. It overlapped with six traditionally man-
aged cattle ranches, meaning that most of these ranches are com-
prised of native vegetation, cattle are managed extensively and hu-
man impact on the mosaic landscape characteristic of the Pantanal 
is low. Data was collected during a period that was considered as a 
prolonged and severe drought by locals (Desbiez, 2007). Further 
details of the study area are provided in Desbiez (2007) and 
Soriano et al. (1997).  
 
 
Landscape and habitat availability 
 
This study was conducted at two different spatial scales: land-
scapes and habitats. A habitat was characterized by a community 
of plants, while a landscape was defined by its habitat composition 
(Garshelis, 2000). The habitats recognized in the study area 
included: 1-) open grasslands, 2-) scrub grasslands, 3-) scrub for-
est, 4-) semi-deciduous forest and 5-) forest edge. All the different 
habitats were found in the different landscapes, but the proportions 
of these varied. The floodplain landscape is characterized by large 
expanses of seasonally flooded, open grasslands where small dis-
continuous islands of forest are present. The forest landscape is 
characterized by a high proportion of continuous semi-deciduous 
forest habitat and the cerrado landscape by a high proportion of 
scrub forest and scrub grasslands habitat. The floodplain/forest 
landscape is a transition between the floodplain landscape and the 
forest landscape and is characterized by both large expanses of 
flood plain, but with areas of continuous semi-deciduous forest. The 
forest/cerrado landscape is a transition between the cerrado and 
the forest landscapes and is characterized by areas of continuous 
forest, scrub grassland and scrub forest. Changes in land use prac- 

 
 
 
 
tices and cattle management which affect these landscapes were 
reviewed in the literature to analyze which habitats would be most 
affected. 

Habitat availability in each landscape was estimated through line-
transects. Twenty-one transects ranging between 3.5 and 5 km and 
marked at 50 m intervals were randomly placed throughout the stu-
dy area. Four transects were opened in the forest landscape, four 
transects in the cerrado landscape, eight in the floodplain land-
scape, three in transition between forest and floodplain and two in 
an area of transition between cerrado and forest. Transects were 
marked and habitat was categorized every 50 m along the transect. 
Habitat availability for each landscape was estimated from the total 
proportion of 50 m habitat segments from the transects within the 
landscape.  
 
 
Landscape and habitat use 
 
Use of landscape was estimated through encounter rates of ani-
mals or groups of animals sighted from transects in each land-
scape. Transect census began at sun rise and trails were carefully 
walked alone by the same observer. A total of 552 km were walked 
in the forest landscape, 665 km in the cerrado landscape, 410 km in 
the floodplain landscape, 296 km in transition between forest and 
floodplain, and 241 km in an area of transition between cerrado and 
forest. For encounters to remain independent events, sightings of 
groups of social animals were recorded as a single sighting. This 
ensures that habitat use results do not become biased due to large 
group sizes.  

Landscapes are composed of a mosaic of exceptionally different 
habitats, therefore on the same line-transect, the observer may 
walk through a forested environment with a maximum visibility of 25 
m and later find him(her)self in open grasslands, where the maxi-
mum visibility is well over 250 m.  

To make sure that animals all had the same probability of being 
counted from each transect, regardless of habitat, encounter rates 
were calculated using only animals sighted within the effective strip 
width determined for the species through DISTANCE software ana-
lysis (Thomas et al., 2004). For species with a low number of sight-
ings (N<60), DISTANCE could not be applied and a conservative 
measure was used (Table 1).   

Encounter rates for each habitat in each landscape were calcu-
lated to evaluate habitat selection. Each 50 m portion of the tran-
sect was categorized in each of the five habitat categories. On each 
transect, the encounter rates for each species or group on each 50 
m proportion of the transect was determined. The frequency of 
sightings took into account the number of times the section was 
sampled to standardize the frequency of sightings. By grouping the 
encounter rate of each species in each habitat category, habitat use 
for each species from each landscape was then determined. The 
association between the proportion of habitat type in each land-
scape and the encounter rate was tested using linear regressions.  
 
 
Resource selection 
 
Use (encounter rates for each species) and available resource units 
(available habitat) were censused from transects across the entire 
study area. Manly’s standardized habitat selection index for con-
stant resources was used to compare habitat selection in the dif-
ferent landscapes. This index was chosen because it does not fluc-
tuate with inclusion or exclusion of seldom-used resources (Manly 
et al., 2002) and is considered more versatile than other selection-
preferences indexes (Garshelis, 2000). The index is based on the 
selection ratio wi, which is the proportional use divided by the 
proportional availability of each resource. 
 

iii ow π/=
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Table 1. Distance from the transect used to calculate encounter rates, using DISTANCE software (D) 
or a    conservative estimate (C). 
 

Species Distance from the transect (meters) 
Collared peccary (Tayassu tajacu) 13  (D) 
White-lipped peccary (Tayassu pecari) 17  (D) 
Feral pig (Sus scrofa) 10  (D) 
Grey brocket deer (Mazama gouazoubira) 15  (D) 
Red brocket deer (Mazama americana) 15  (C) 
Pampas deer (Ozotoceros bezoarticus) 130  (D) 
Marsh deer ( Blastocerus dichotomus) 15 (C) 
Lowland tapir (Tapirus terrestris) 35  (C) 
Agouti (Dasyprocta azarae) 10  (D) 

Capybara (Hydrochaeris hydrochaeris) 150  (D) 
Black howler monkey (Allouatta caraya) 12  (D) 
Giant anteater (Myrmecophaga tridactyla) 10  (C) 
Southern tamandua (Tamandua teradactyla) 10  (C) 
Six banded armadillo (Euphractus sexcinctus) 10  (C) 
Coati (Nasua nasua) 8  (D) 
Crab-eating fox (Cerdocyon thous) 10  (C) 
Ocelot (Leopardus  pardalis) 10  (C) 
Puma (Felis concolor) 10 (C) 
Tayra (Eira Barbara) 10  (C) 

 
 
 
Where:  
 
oi = Proportion of the sample of used resource units in category i or 
frequency of sightings. 

iπ
= Proportion of available resource units in category i or land-

scape/habitat area. 
A wi value larger than 1 indicates a positive selection for the re-

source and a value less than 1 indicates avoidance of the resource. 
A value around 1 indicates that the resource was used proportional-
ly to its availability and no resource selection was noted. The pre-
ference/avoidance of each species for each resource was calcula-
ted from the selection ratio wi and tested for each species in each 
habitat using a chi-square test adjusted by Bonferroni. Habitats that 
were selected by a species in different landscapes are considered 
as key habitats for that species. Selection ratios were then standar-
dized so that they add to 1 using Manly’s standardized selection ra-
tio to compare habitat selection among species following the equa-
tion: 
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Where  
 
H = number of resource units. 
 
Bi values enable direct comparison between selection ratios within 
each resource unit (habitat) and can be interpreted as the probabi-
lity that for any selection event, an animal would choose category i 
resource unit over all others, assuming that all resource units are 
available to the animal in equal proportion (Manly et al., 2002). Ha-
bitat availability and habitat use for the entire study area  was  used  

 
to calculate the Manly’s selectivity index (Bi) for habitat use. This 
conceals variations in habitat selectivity between landscapes, but 
facilitates comparisons of habitat selection between species. Habi-
tats with the highest Manly’s selectivity index (Bi) for habitat use 
were considered key habitats for the species. Calculations were 
made with the extension adehabitat in the statistical package R 
(Ihaka and Gentleman, 1996; Calenge, 2006). 
 
 
RESULTS 
 
The floodplain landscape is the simplest of the land-
scapes and is characterized mostly by seasonally flooded 
grasslands. The four other landscapes are more complex 
and shaped by a mosaic of different habitat types, each 
covering less than 50% of the area (Table 2). Loss of tra-
ditional land use and cattle management will impact all 
landscapes and habitats. However, a review of changes 
in land use practices in ranches (Table 3) shows that for-
ested areas are usually the primary target. 
 
 
Resource use 
 
The pampas deer, capybara and the feral pig had higher 
encounter rates in the floodplain landscape and the crab-
eating fox had higher encounter rates in the cerrado land-
scape (Table 4). All the other mammals had higher en-
counter rates in the three other landscapes. Some spe-
cies had very low encounter rates or were not even sight-
ed in the floodplain and cerrado. The association bet-
ween the proportion of habitat type in each landscape 
(Table 2) and the frequency of sightings was tested Table 
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Table 2. Proportions of habitat available in each landscapes of the study area. 
 

Landscapes 
Habitat types Floodplain Floodplain/ Forest Forest Forest/Cerrado Cerrado 

Open grasslands 0.85 0.47 0.21 0.39 0.21 
Scrub grasslands 0.04 0.03 0.16 0.27 0.23 
Scrub forest 0.02 0.01 0.10 0.13 0.42 
Forest 0.05 0.38 0.37 0.11 0.08 
Forest edge 0.04 0.11 0.16 0.10 0.06 

 
 
 

Table 3. Changes in land use practices in ranches [(adapted from Eaton in Chandler and 
Johansson (2004)]. 
 

Changes Consequences 
Division of properties Loss of traditional low-impact cattle ranching practices 
Deforestation Loss of forest biodiversity 
Selective timber harvest Over harvest of valuable hardwood for forests 
Exotic pastures Native pastures and forest replaced by exotic grasses 
Uncontrolled burning Loss of forest habitats and native pastures 
High cattle stocking rate Over grazing, alteration of pastures and forest under story 

 
 
 

Table 4. Encounter rates (sightings/100 km) of mammals in the different landscapes from the centre of the Pantanal between 
October 2002 and November 2004. Highest encounter rates are in bold. 
 

Species Floodplain Floodplain/ Forest Forest Forest/ Cerrado Cerrado 
Collared peccary (N=70) 0.244 2.366 5.440 2.903 3.607 
White-lipped peccary (N=43) 0.000 3.042 3.986 1.244 0.451 
Feral pig (N=82) 6.341 2.366 0.362 1.659 1.653 
Grey brocket deer (N=169) 0.732 3.380 9.602 10.369 7.815 
Red brocket deer (N=9) 0.000 1.014 0.725 0.000 0.000 
Pampas deer (N=276) 56.098 21.633 0.906 4.148 2.254 
Marsh deer (N=4) 0.000 1.014 0.000 0.000 0.000 
Lowland tapir (N=16) 0.000 0.676 1.631 0.415 0.451 
Agouti (N=369) 3.415 24.675 19.567 9.125 18.335 
Capybara (N=52) 2.683 2.366 0.616 0.415 0.150 
Howler monkey (N=74) 3.659 6.422 2.536 1.659 2.254 
Giant anteater (N=10) 0.244 0.338 0.544 0.830 0.150 
Southern tamandua (N=15) 0.244 0.676 0.725 0.830 0.751 
Six banded armadillo (N=34) 1.951 2.028 0.906 0.415 0.751 
Coati (N=160) 3.902 9.464 8.878 4.977 3.907 
Crab-eating fox  (N=20) 0.488 0.338 0.725 0.830 1.202 
Ocelot (N=4) 0.000 0.000 0.544 0.000 0.150 
Puma (N=3) 0.000 0.338 0.181 0.000 0.150 
Tayra (N=11) 0.000 0.338 0.725 1.244 0.601 

 
 
 
5). For half the animals tested there was no significant re-
lationship (t statistic, P>0.05), for the other half, white-lip-
ped peccary, grey and red brocket deer, pampas deer, 
tapir, coati and crab-eating fox, the proportion of a habitat 
type within a landscape could help predict frequency of 
sightings (t statistic, P<0.05). For more than half these ani-
mals the forest or forest edge was the habitat type that could 

predict frequencies.significant relationship (t statistic, P> 
0.05), for the other half, white-lipped peccary, grey and red 
brocket deer, pampas deer, tapir, coati and crab-eating fox, 
the proportion of a habitat type within a landscape could 
help predict frequency of sightings (t statistic, P<0.05). 
For more than half these animals the forest or forest edge 
was the habitat type that could predict frequency. 
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Table 5. Results from linear regressions to determine habitat type within a landscape 
that could help predict frequency of sightings. 
 

Species Habitat type R2 values and t statistic 
White-lipped peccary (N=43) Forest edge R2=0.912  P=0.011 
Feral pig (N=82) Open grasslands R2=0.918  P=0.010 
Grey brocket deer (N=169) Scrub grasslands R2=0.797  P=0.042 
Red brocket deer (N=9) Forest R2=0.953  P=0.004 
Pampas deer (N=276) Open grasslands R2=0.943  P=0.006 
Lowland tapir (N=16) Forest edge R2=0.882  P=0.018 
Coati (N=160) Forest R2=0.998  P<0.001 
Crab-eating fox  (N=20) Scrub forest  R2=0.870  P<0.001 

 
 
 
Table 6. Habitat selection of the mammals in the five different landscapes in the centre of the Pantanal between October 2002 and November 
2004. A habitat can be selected up to five times (once in each landscape). A habitat was considered selected in a landscape and marked “+” 
when: wi > 1 and P < Bonferroni level 0.0125. 
 

Species Open grassland Scrub grassland Scrub forest Forest Forest edges 
Collared peccary   ++ ++ +++ 
White-lipped peccary   + +++ ++ 
Feral pig ++ + + +++ + 
Grey brocket deer  ++ +  +++++ 
Red brocket deer    ++  
Pampas deer ++++     
Marsh deer +     
Lowland Tapir + + + +  
Agouti   +++ ++++ +++ 
Capybara +++++     
Howler monkey    ++++ ++ 
Giant anteater +++ ++ +   
Southern tamandua   + ++ +++ 
Six-banded armadillo + + + ++ ++ 
South American coati   +++ ++++ +++ 
Crab-eating fox +++ +++   + 
Ocelot    + + 
Puma    +  
Tayra    +++ ++ 

 
 
Habitat selection  
 
Habitat selection (wi >1 and P< Bonferroni level 0.0125) 
can vary between landscapes, but most species selected 
the same habitats in the different landscapes (Table 6). A 
species can select up to two habitats in a landscape or 
none at all. For some species, the selection ratio could 
not be calculated since the animal was not seen or the 
encounter rate was too low. For most species, the forest 
and forest edge were the most selected habitat within the 
different landscapes and can be considered key habitats 
for biodiversity conservation.  

Collared peccaries, white-lipped peccaries, red brocket 
deer, howler monkeys, agouti, coati, southern tamandua, 
ocelot, puma and tayras, always selected forested habi-
tats within the  landscape.  Habitat  selection  varied  bet- 

ween landscapes for the feral pig and the crab-eating fox. 
The difficulty of recording key habitats for the tapir and 
the six-banded armadillo are most likely due to the me-
thodology and low encounter rates. Pampas deer, marsh 
deer and capybara selected open grasslands. The grey 
brocket deer selected forest and scrub grasslands as well 
as forest edge, while the giant anteater selected open 
and scrub grasslands and scrub forest. Data on the felids 
should be interpreted with caution since the number of 
sightings was low.  

Habitat availability and habitat use for the entire study 
area was used to calculate the Manly’s selectivity index 
(Bi) for habitat use. Key habitats for the collared peccary 
were any habitat with forest cover (scrub forest, forest, 
forest edge) while key habitats for the white-lipped pec-
cary were the forest and forest  edge  (Figure 1).  For  the 
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Figure 1. Probability of habitat selection in the study area as determined by Manly’s 
standardized selectivity measure (Bi) for collared peccaries, white-lipped peccaries, feral 
pigs and lowland tapir, in the centre of the Pantanal between October 2002 and 
November 2004. 

 
 
 
tapir it appears that forest is the key habitat. No key ha-
bitat could be determined for the feral pig. The marsh 
deer and pampas deer both selected open grasslands 
(Figure 2). The red brocket deer selected the forest and 
the grey brocket deer the forest edge. The giant anteater 
had a high selectivity index for the scrub grassland while 
the southern tamandua had a high index for the forest 
edge (Figure 3). Besides the crab-eating fox, most of the 
carnivores selected the forest or the forest edge (Figure 
4). The agouti selected the forest habitat (Bi = 0.480) 
twice as frequently as the forest edge and scrub forest. 
The howler monkey selected the forest (Bi = 0.58), the 
capybara the open grassland (Bi = 0.81) and the six-
banded armadillo the forest edge (Bi = 0.49) and the 
forest (Bi = 0.35). 
 
 
DISCUSSION 
 

Overall, landscapes that had a higher proportion of for-
ested habitats had the highest wildlife encounter rates. In 
some cases, proportion of forested habitats could even 
help predict encounter rates for certain species. Most ma-
mmals were highly selective in their habitat selection 
(Collared peccaries, white-lipped peccaries, red brocket 
deer, howler monkeys, agouti, coati, southern tamandua, 
ocelot, puma, tayras, pampas deer, marsh deer and 

capybara), and only a few species were found to select 
different habitats in different landscapes (feral pig and 
crab-eating fox).  

For many of the mammals considered in this study, for-
ested environments (scrub forest, semi-deciduous forest, 
and forest edge) can be considered key habitats. Apart 
from the pampas deer, all of these native mammals are 
also found throughout their distribution in forested habi-
tats in the Amazon or Atlantic Forest (Sowls, 1997; Ei-
senberg and Redford, 1999; Costa and Leite, 2000; Ron, 
2000; Maffei, 2001; Rodrigues et al., 2002b; Weber and 
Gonzalez, 2003). Generally, habitat selection results 
reflected well the distribution of species throughout their 
range.  

Forested habitats are also important to species that 
selected open grasslands. Capybara (Alho et al., 1987) 
takes refuge in the forest at night particularly during the 
dry season to escape strong, colder winds. Forested ha-
bitats have also been demonstrated to be important for 
the thermal regulation of animals (Dexter, 1998) particu-
larly those with low metabolism such as the giant antea-
ter (Camilo-Alves and Mourão, 2006). Forested areas be-
come important sources of resources when forage spe-
cies in the open grassland become scarce (Santos, 
2001). Finally, forested areas are important refuges for all 
species during years of extreme flooding  as  they  are  at 
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Figure 2. Probability of habitat selection in the study area as determined by Manly’s standardized 
selectivity measure (Bi) for pampas deer, grey brocket deer, red brocket deer, pampas deer and marsh 
deer, in the centre of the Pantanal between October 2002 and November 2004 
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Figure 3. Probability of habitat selection in the study area as determined by Manly’s standardized selectivity 
measure (Bi) for giant anteater and southern tamandua, in the centre of the Pantanal between October 
2002 and November 2004 
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Figure 4. Probability of habitat selection in the study area as determined by Manly’s 
standardized selectivity measure (Bi) for South American coati, crab-eating fox, ocelot, puma 
and tayra, in the centre of the Pantanal between October 2002 and November 2004 

 
 
 
slightly higher elevations. 

Regional land use trends indicate that the area of land 
in cultivated pastures is increasing and the amount and 
proportion of land in natural pastures is decreasing (Seidl 
et al., 2001). Deforestation in the Pantanal is on the in-
crease, more than 40% of the forests and savanna habi-
tats have already been altered for cattle ranching through 
the introduction of exotic grass species (Padovani et al., 
2004). Forested landscapes were found to have the high-
est selectivity index for most native mammals, but they 
have the lowest carrying capacity for cattle (Santos, 
2001). For this reason, they are the primary targets for 
deforestation. Results from this study predict that current 
intensifications and changes in land use practices will be 
detrimental to wildlife.   

Forested habitats are important to other wildlife species 
not considered by the study. Caiman crocodilus yacare 
hide and construct their nests in forested areas (Campos, 
1993). Forest habitats shelter 28.2% of the endangered 
bird species listed in the Pantanal (Tomas et al., 2004).  

Conservation efforts for wildlife in the Pantanal should 
be closely linked to protection of forested areas within pri-
vately owned ranches. During the past few decades, 
expanding agricultural frontiers along with economic and 
political changes have brought the Pantanal to the fore-
front of developmental planning and discussion. Current-
ly, the major threats to the Pantanal region  are the  plan-

ed or recently constructed hydroelectric power plants and 
plans to rectify and deepen the Paraguay River to facili-
tate ship transport through the Pantanal (hidrovia project) 
which will radically affect the hydrology of the entire Pan-
tanal with far reaching negative consequences for fauna, 
flora and the local human population (Junk, 2006). How-
ever at the local scale, deforestation occurring in indivi-
dual ranches is one of the most important threats to wild-
life in the Pantanal. In addition, other changes in ranching 
practices are also affecting landscapes and habitat qua-
lity. 

Land degradation due to an increase in stocking rate is 
a threat to all landscapes and habitats. Cumming and 
Cumming (2003) studied the scaling relationships bet-
ween body mass, shoulder height, hoof area, stride leng-
th and daily ranging distance in African ungulates and 
found that the estimated area trampled was greater in 
communities dominated by larger mammals. In the Pan-
tanal, the introduced cows, horses and buffaloes have a 
higher body mass, shoulder height, hoof area and stride 
length than any of the native ungulates and may be 
increasing landscape degradation. This is particularly vi-
sible near water sources during the dry season, near salt 
licks or inside the forest islands in the floodplain. In some 
areas dominated by the palm Attalea phalerata, the 
whole understory has been destroyed by cattle (AD per-
sonal observation). In  the  forests,  trampling  affects  the  



  

 
 
 
 
regeneration of plants through the destruction of seed-
lings. In a ranch in the central region of the Pantanal, 
Johnson et al. (1997) found that after five years of cattle 
exclusion, seedling establishment of Sterculia apetala 
had improved most likely due to a lack of trampling and 
grazing by cattle.  An increase in cattle density will incr-
ease forest degradation.  

Other changes in land management may impact habitat 
selection and use by wildlife. Fire is a natural component 
of savanna ecosystems and a traditional management 
practice for native pastures. However, uncontrolled fires 
can be extremely destructive to both the native fauna and 
flora through habitat destruction and direct death through 
burning (Rodrigues et al., 2002a). The placement of artifi-
cial water holes within the driest areas of the ranch may 
affect the community dynamics of native fauna by favor-
ing some species. In various parks of Africa, artificial wa-
terholes differed substantially from the natural water re-
gimes of the region and, in the longer term, they had 
complex and unwanted ecosystem effects (Harrington et 
al., 1999; De Leeuw et al., 2001; Sinclair and Byrom, 
2006). Traditional fencing in the Pantanal was done with 
four strands of stretched wire enabling larger native 
mammals to easily cross them. Unfortunately, as proper-
ties are being sold, new owners from other parts of the 
country and unfamiliar with the region are placing fences 
with five to six strands that are preventing some native 
mammals from crossing the barriers (Comastri Filho and 
Santos, 2004). Finally, changes in the landscape and ha-
bitat availability may impact the health of wild animals. 
The transmission of infectious diseases between native 
wildlife and livestock has been documented (Hudson et 
al., 2002). There is further evidence that habitat fragmen-
tation and destruction can lead to an increase or the 
emergence of disease in wild mammals (Daszk et al., 
2001). For example, loss of marsh area and habitat shrin-
kage was blamed for higher tick infestation levels in 
marsh deer (Szabo et al., 2003).  

While tropical wetlands are being destroyed, in highly in-
dustrialized countries billions of dollars are being spent to re-
cover parts of wetlands to benefit from their associated eco-
system services that are now highly appreciated (Kuijpers, 
1995; Hodge and McNally, 2000; Mitsch, 2005; Hoffmann 
and Baattrup-Pedersen, 2007). Although the concept of tra-
ditional agricultural landscape is sup-ported in principle at 
the international policy level, this does not translate at the 
national level. While competitive market forces render tra-
ditional practices economically unsustainable there is no 
coherent framework of protection or specific public poli-
cies to encourage them. Traditional low intensity cattle 
ranching has proven to be a sustainable management 
approach that maintains ecosystem function, biodiversity 
and dynamics of the land-scape mosaic.  

Current research and practices in the Pantanal should 
continue to focus on viable sustainable management 
alternatives for the Pantanal biome that consider  the  na- 
tive flora and fauna, livestock, the natural limitations of 
the biome (Santos et al., 2002; Santos and  Costa,  2002; 
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Junk and De Cunha, 2005). Research on management of 
native pastures, improvement of cattle management pro-
cedures, fire management, income from ecological tou-
rism, and studies on the fauna and flora are necessary to 
guide management strategies. The key to conserving bio-
diversity in the Pantanal is preserving the natural habitat 
matrix that sustains the diversity of landscapes and to 
continue integrating cattle into the natural processes that 
sustain a functioning ecosystem. 
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