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HISTORICO

Atudmente o grande dessfio dabiologia € encontrar um equilibrio entre o
desenvolvimento humano e aconservagdo dos recursos naturai s. Geral mente as nossas
demandas sociai's estéo em contrapos Ao com 0S principios bas cos da conservacdo da

natureza. Nesta Situagao, a criacdo de unidades de conservacdo e ademarcaco e protecdo
de Reservasindigenas setorna necessario. Alem disto, 0 manejo dosrecursos naturais
dentro das Reservas € indispensivel devido a Situacdo de isolamento da maioriadestas
unidades. No entanto, existe umagrande dificuldade naexecuco de projetos que visem o
mang o de recursos naturai s, principal mente parareservas indigenas. Estadificuldade se
deve basicamente a profundas diferengas culturais entre grupos indigenas e a nossa
sociedade branca.

Osindios Xavantes pertencem ao "Tronco Macro-J&', cujo maior condtituinte € a
familialingliistica J&. Como os X avante, pertencem aestafamilia os X erente, Kaingang,
Kayapo, Candae Apinayé. Até quase ametade do século passado, os Xavante viviam no
territdrio entre os rios Araguaia e Tocantins. Em seguida, por motivo de perseguicoes, se
dedocaram para o territorio compreendido entre os Rios Coluene e das Mortes, no Mato
Grosso. No find dos anos 50, todas as facgdes Xavantes que tinham migrado parao
Egtado de Mato Grosso jatinham sido "pacificadas’- o Ultimo dos grandes grupostribais
do Bragl ainiciar contato regular com 0 mundo externo (Maybury-Lewis 1984). Os
primeiros X avantes que estabel eceram contato pacifico com agentesdo SPI em 1946,
apbs varios conflitos, foram ague es que permaneceram naareado Riosdas Mortes,
contato longamente procurado por aguele rgéo . Este grupo subseqiientemente dividiu-

seem duas facgbes que na atualidade, habitam a Reserva Xavante do Rio dasMortesea



Reserva Aredes. Nenhuma miss&o religiosa permanente foi estabelecida em nenhuma
dessas areas, embora os indios ja fossem assistidos pel os missionarios salesianos da
regido (Maybury-Lewis 1984).

Atualmente, habitam as reservas Xavante do Rio das Mortes, Aredes,
Parabubure, Marechal Rondon, S& Marcos e Sangradouro; faltando executar aindaa
demarcagdo de Suia-missu. Os Xavante sdo cercade 10.000, distribuidos em 80 aldeias,
sendo que as comunidades ainda resguardam boa parte da sua culturatradicional. As
reservas Xavante |localizam-se dentro do bioma Cerrado no Estado de Mato Grosso. Os
indios Xavantes do cerrado sdo explicitamente cagadores e dependem dos animais
silvestres para sua sobrevivéncia. Existem varios tipos de cagadas, como a cagada
individual, a cagada comunitériae acagada de casamento. O fogo possui importante
valor cultura dentro dos Xavantes e as cagadas utilizando fogo fazem parte datradicao.

Paraos Xavantes, os sonhos servem natomada de decisdes da comunidade e
existem 0s " sonhadores" encarregados desta fun¢do. Foi assim que um sonhador, Sibupd,
na década de 1940 teve um sonho sobre o futuro da comunidade Xavante. Ele sonhou que
as as terras Xavantes ficariam isoladas pelas fazendas dos brancos e que a fauna da
Reserva iria comegar a diminuir. Sibupd atribuia essa diminuicdo a incapacidade dos
Xavantes de explorar outras areas naturais, deixando recuperar as areasja muito
exploradas por eles mesmos. Para Sibupa, o isolamento das terras Xavantes significava a
mudanca de uma vida semi-némade para sedentaria, 0 que traria como conseguénciaa
superexploragdo dos recursos naturais dentro da Reserva. Sibupatambém sonhou que o
povo Xavante deveria pedir guda dos brancos paratentar solucionar o problema da

diminuicdo de fauna na sua Reserva e para isto devia ser mandado um grupo de Xavantes



jovensparaestudar e morar com os brancos. Destamanerao grupo dejovensvoltariam
para comunidade sabendo como lidar e negociar com 0 "'sistema branco”.

Esse grupo de jovensfoi escolhido e mandado aestudar e morar na cidade de
Ribeiréo Preto, no Estado de S&o Paulo. Depoisdavoltado grupo dejovensa
comunidede Xavante fol criadaaAssociacéo Xavante daPimentel Barbosa, que serviria
como uma ponte de comunicagdo entre acomunidade Xavante e o "mundo branco”. Foi a
comunidade X avante que entrou em contato com a\WWF e contaram a sua preocupacao

com umadiminuicdo de fauna dentro da Reserva. Assm comegou o entdo chamado
Projeto Jaburu, que em 1990 contratou o bidlogo Frans Leeuwenberg para comegar 0s
primeiros estudos de avaliacdo da Stuacdo dosanimais naReserva X avante.

Ostrabal hos comegaram com acontagem de animai s abatidos por unidade de tempo,
andlise de craneos (principa mente andise de dentes das espéci es cacadas paradeterminar
aestruturada popul acdo) e andlise darazdo sexud das espécies cagadas. Apos aobtencéo
dos primeiros resultados, detectou-se anecessidade da contagem de animaisparacalculo
dedensidades. Apésvariastentativasfahasfui contratado em 1995 paratraba har nesta
questdo. Apos as primeirastentativas de traba ho recomendou-se a WWF umamudanca
de metodologia utilizando contagem derastros de animais paracalculo de indicesde
abundancia. Assm, foram estabel ecidos 24 transectos naReserva X avante parao
monitoramento de mamiferos de médio e grande porte. Depois da primeira amostragem,
metade da Reserva pegou fogo e foram coletados dados sobre o efeto do fogo nas
populagdes de mamiferos.

Se as atuai s queimadas na Reserva estiverem afetando negativamente as

populagdes animais, 0s Xavantes correm o risco de esgotar a sua principa fonte
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alimentar. Por outro lado, existem espécies animais utilizadas pel os Xavantes como o tatu
canastra {Priodontes maximus) e o cervo do pantanal {Blastocerus dichotomus), que s&o
consideradas em perigo de extingdo pela ciéncia. Os resultados obtidos através do
presente trabalho, portanto, sdo Uteis paratragar diretrizes conservacionistas, visando a
manutencdo nutricional e cultural de um povo tradicional e a diversidade de seus recursos
naturais.

Os objetivos deste trabalho foram avaliar os efeitos do fogo na abundancia de
grandes mamiferos na Reserva Xavante do Rio das Mortes e comparar os efeitos do fogo
e dacaca. Além disto tentei resgatar o conhecimento tradicional Xavante relacionado
com 0 manegjo do fogo e de maneira geral tentei também contribuir com informacfes que
possam ser Uteis para programas de mangio de fauna. As perguntas envolvidas foram as
seguintes:

1) A abundéancia das espécies de mamiferos estudadas responde ao fator fogo de maneira
diferenciada?

2) Existem diferencas entre os mamiferos nas taxas de utilizagdo das areas apds as
gueimadas ao longo do tempo?

3) Qua fator fém um efeito maior nos mamiferos, fogo ou caca?

4) Qual o significado do fogo para os Xavantes e como o0 conhecimento tradicional deste

povo, neste aspecto, poderia contribuir para um melhor entendimento do mango do fogo

no Cerrado?
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Os dados gerados foram utilizados para e aboracdo desta tese de doutorado e para
elaboracéo do Plano de Mang o da Reserva X avante do Rio das Mortes publicado no ano
2000 pdaWWF (World Wild Fundation). A Tesede Doutorado foi divididaem 4
capitulos, sendo que cada um destes pertencem a um determinado grupo funciond:
mamiferos herbivoros, tatus e tamandués e porcos do mato. Finalmente o quarto e tltimo
capitulo compara os fatores fogo e caga como varidveis que afetam a abundanciade
mamiferos. O capitulo 1 jafol publicado narevista francesa especidizada em mamiferos,
MAMMALIA, ano 2001, Volume 65, NUmero 1, paginas (55-62). O capitulo 2 foi
apresentado oramente no 8" Theriological Congress, Africado Sul ejafoi submetido a
revista australiana Journa of Austral Ecology especidizada em trabal hos ecol gicos do

hemisfério sul. O capitulo 3 e 4 ja estéo naforma de manuscrito e seréo submetidos em

breve.

12



Mammalia

Running head: Fire and herbivoresin Brazil

Effects of fire on the abundance of large mammalian
herbivoresin Mato Grosso, Brazil.

By M. PRADA
PPG: Biologia Animal
Departamento Zoologia, Universidade de Brasilia
Brasilia-DF. Brazil, CEP: 70910-900
e-mail: manrique@unb.br

Key Words: cerrado, Xavante indians, tracks, food resources, deer, tapir, burning.
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SUMMARY. Fireis an important ecologica factor in Cerrado vegetation of Central Brazil.
The effect of fire on the abundance of large mammalian herbivores was studied at Reserva
Xavante do Rio das Mortes, a 329,000 ha cerrado Reserve in Mato Grosso, Brazil. Track
counts were used to compare the abundance of tapir, marsh deer and pampas deer dong 7
burned and 7 unburned transects on 7 occasions between August 1995 and August 1996.
The number of tracks in burned and unburned areas did not have significant differences.
Mamma herbivores use burned areas probably because of renewed food resources. Fire

management is recommended at Reserva Xavante do Rio das Mortes.

RESUME. Le feu represente un facteur ecologique important pour la vegetation de type
Cerrado du centre du Bresil. L'effet du feu sur |'abondance des grands mammiferes
herbivores a ete etudie dans la reserve Xavante du Rio das Mortes, une reserve Cerrado
de 329000 hectares situee dans le Mato Grosso au Bresil. Le comptage des traces des
animaux a ete realise sept fois entre Aout 1995 et Aout 1996, afin de comparer
I'abondance du tapir, du cerf des marais et du cef des champs au niveau de sept zones
briilees et de sept zones intactes. Aucune difference significative pour le nombre de traces
n'a ete observee entre les zones briilees et les zones intactes. Les mammiferes herbivores
utilisent les surfaces briilees probablement a cause de la regeneration des ressources
alimentaires. L'usage controle du feu est recommande dans la reserve Xavante du Rio das

Mortes.
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INTRODUCTION

The cearrado, a savanna like vegetation, covers goproximately 2 million km on
amost 22% of Brazil's landscape (Sarmiento and Monagterio 1975, Eiten 1972, Retter and
Dagie 1992). Fire can occur naturdly and represents an important ecologica factor
(Coutinho 1978, 1990, Lamotte 1975, Miranda et al. 1993, Kauffmen et al. 1994). Some
gudies have shown that fire stimulates regrowth in cerrado vegetation and augments plant
productivity (Murakami and Klink 1996, Rodrigues 1996). Few studies have investigated
the effect of fire on cerrado fauna. Morais and Benson (1987) studied the efects on ants and
Vidra and Marinho-Filho (1998) obsarved the relation of fire with habitat utilization by
rodents. Prada et al. (1995) sudied the efects of fire on plants and herbivorous insects and
showed a pogtive efect with increasing number of flowering plants and insects in burned
aress.

The objective of this Sudy wasto investigate use of burned areas by large herbivores
and to detect pogitive or negetive efects of fire on the abundance of mamma species. The
null hypothes's was that track numbers on burned transects would not differ from track

numbersin unburned transects.

STUDY STE AND METHODS
Resarva Xavante do Rio dasMortesisalarge (329,000 ha) cerrado reservein centra
esst Mato Grosso, (longitude 51° 52" and latitude 13° 14'). There are 5 Xavante villages
with gpproximatdy 1000 indians within the Reserve. The vegetation consists of patches of
cerrado, open grasdands and gdlery forests. About onethird of the reserve consists of flood

plans that are patidly underwaer in the wet season. Two thirds of the Reserve has
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relatively level with permanent dry terrain, although it also includes the rocky slopes and
ridge tops of Serra do Roncador. Fauna at the Reserve is abundant (per.obs.), with
representatives of dmost al large mammals found in Cerrado (see Leeuwenberg 1994).
Xavante indians are mainly hunters, and hunts using fire are concentrated from June to
September (dry season peak). The firg two or three rains of the season occur in mid
September and the wet season starts in late October.

The dfect of fire on large mammals was investigated by counting the number of sets
of fresh tracks on burned and unbumed transects. Where anima densities are highest, one
finds a greater abundance of tracks (see Hill et al. 1997, Fragoso 1991), thus when | refer to
a higher abundance of animals in this study, | am referring only to higher track densities.
Transects were established by a WWF wildlife management project at Reserva Xavante do
Rio das Mortes using a dratified random method. They were established in a seasondly
flooded area known localy as Pantanal do Rio das Mortes where the dominant vegetation
type is open grasslands with a mixture of cerrado patches and gallery forest. The two areas
where burned and unbumed transects were established had a smilar community of plant
species, smilar topography and aspect. A prefire census established the quantitative
smilarity of control and treatment areas and showed no dgnificant differences in the
number of tracks of herbivorous mammals (Kruskall-Wallis, p>0.05 in all cases, n=7). All
transects were established at more than 15 kms from Xavante villages, in a lightly hunted
area (see Fragoso et al. 1998) to avoid any hunting effect. Fire occurred in late August 1995
when approximately haf the reserve was burned (164000 ha). Starting points of 7 burned
and 7 unbumed transects were marked and one hour walks were made in a previoudy

determined direction (perpendicular to one of the two dirt roads which gave access to the
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study area). Each transect was agpproximately 4 kms long. Minimum distance between
transects within each treatment was of 1km and the minimal distance between burned and
unburned transects was of 10km. Trails were searched for tracks by the author and three
newly trained Xavantes 20, 64,100, 159, 203, 252 and 321 days dfter burning. We tracked
49 hours in the burned transects and 49 hours in the unburned transects which was
approximately, 187 kms waked in each treatment. Fresh tracks were identified with
Xavante help and experience. The direction of the anima and the size of the track was
recorded to try to avoid recounting tracks of the same individuals. The species studied were

tapir (Tapirus terrestris), marsh deer (Blastocerus dichotomus) and pampas deer

(Ozotoceros bezoarticus). All species are important to Xavantes as food source

(Leeuwenberg 1994) and have eadly identifiable tracks. Tracksare easily detected in burned
areas due to the lack of vegetation and the quality of the track impression in ash. Sets of
tracks are also easily detected in unburned areas due to spaces in between grass tufts which
leave soil exposed and tracks in evidence. The author believes that al sets of tracks present
in the transects where found in both burned and unburned areas athough more attention was
needed when tracking in unburned transects. The same 14 transects were used for each
sample.

Statistical analysis included atwo-way analysis of variance with number of tracks as
the dependent variable and burned/unburned transects (treatment), transects and visits as
factors. Inthe anaysistransects were kept as blocks, because there was no interest in the
interaction between transects and the other factors. When necessary, a Tukey test was

utilized to verify where differences existed (Zar 1999, Soka and Rohlf, 1995).
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RESULTS

Tapir

There was no significant difference in the number of tapir tracks when comparing
burned and unburned areas (TWO WAY ANOVA n=98, p=0.0.106). Number of tapir
tracks had a strong sgnificant difference through time (TWO WAY ANOVA, n=98,
p=0.000) with more tracks 321 days after burning then the number of tracks found 100 days
after burning (TUCKEY TEST). Note that the number of tracks 100 days &fter burning was
zero in this sampling session (Table 1). There was no interaction between time (days after
burning sampling sessions) and number of tracks in burned and unburned areas (TWO

WAY ANOVA n=98, p>0.05).

Marsh deer

The number of tracks of marsh deer in burned and unburned transects had no
ggnificant difference although in most cases tracks were more abundant in unburned
transects (Table 2). When comparisons were made through time there was no time effect on
the number of tracks. The number of tracks through time (in each sampling session) does
not have interaction with the number of tracks in burned and unburned areas (TWO WAY

ANOVA n=98, p>0.05 in all cases).

Pampas deer
There were no significant differences between the number of Pampas deer tracks
inburned and unburned transects (TWO WAY ANOVA, n=98, p=0.311). Therewas

also no time effect and no interaction was found between number of tracks through time
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and number of tracks in burned and unburned transects. Although with no significant
differences mean number of tracks were always higher in burned areas (Table 3).

For al species there was no differences in the abundance of tracks in burned and
unburned transects so Ho istrue. During the fieldwork we did not found any dead burned
animals on trails, suggesting that direct mortality caused by fire isnegligible.

Another interesting result isthat large herbivore mammals live in smpatry at
Reserva Xavante do Rio das Mortes. In 71.4% of the transects tapir, marsh deer and pampas
deer tracks were present together, 14.3% of the transects were used only by tapir and

pampas deer and in 14.3 % just tapir tracks were found.

DISCUSSION

Pampas deer are mainly grazers but will aso browse (Pinder 1997) with preference
for new leaves and shoots (Rodrigues 1996). Marsh deer is a grazer/browser and tapir is a
generaist herbivore that feed on leaves, fruits and grasses (Eisenberg 1989). Fire is amgor
disturbance factor in cerrado, resulting in flushes of newly grown grass, juvenile shoots in
trees and flowering in many herbs (Raw and Hay 1985, Morais and Benson 1987, Miranda
and Klink 1996, Murakami and Klink 1996). Inthe study area, 20 days &fter fire, new shoots
and green juvenile grass sharply contrasted with the black burned vegetation. That
herbivores use burned areas may be related to increasing numbers of young shoots and
grasses. In this sense, results are in agreement with the plant vigor hypothesis (see Price
1991). In Chaparra of Cdifornia (USA), a study with white tailed deer (Odocoileus

hemionus virginianus) showed that densities were higher in burned areas because of

renewed food resources (Taber and Dasmann 1957). In temperate North America, willow
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regrowth after fire atracted dk (Stein et d 1992). My work showed that herbivores continue
using burned areasin cerrado and | suggest that food resources may bethe reason.

Fruits are an important food resource for tapir (Bodmer 1990,1991) and account for
finding more tracks on unburned transects than on burned ground in a certain regeneration
stage. Tapir may switch from herbs and grasses when particular fruit species are dbundant in
other aress.

The use of burned areas by large herbivore species may be rdlaed to the stage of
plant regeneration, plant productivity and diet. Detalled studies will be necessary to
understand better the interactions between fire and mammals. In cerrado of Goias (Brazil),
plant productivity is higher in burned areas for herbivore animas and grass productivity
diminishes dragticaly 4 months after burning in contrast with herbaceous plant productivity
(Rodrigues 1996). For grazers and browsers of cerrado this difference must be extremdy
important when utilizing burned aress.

All species were present in dl sampling sessions (except for tapir 100 days dter
burning) which suggest that there is not aregular successon of large mammal species dter
fireinthe gudy area. On the African plains, grazing ungulatesfollow aregular successon of
speciesthrough an area, each using different types of forage (Jarman and Sinclair 1979).

The absence of any dead animal's on transects may be due to two rivers and many
other samdler water courses with galery forest functioning as naturd barriers againg fire.
These areas may represent important refugess for terrestrid mammad's (Redford and Fonseca
1983). Vidra and Marinho Filho (1998) suggest that gdlery forest does not function as
refugees for smdl mammass, but they observed higher densities of some species of rodents

in unburned aress.
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Traditiondly, Xavante Indians use fire to corner and hunt wildlife, with fire hunts
concentrating from July to August Old Indians complain that in the past, intervals between
fires for each vegetation type were important and that actudly new generations are not
respecting this matter. | asked 5 old Xavantes (in different moments and at different
crecumstances) about these intervals and they al agree that open grasdands were burned
every 1- 2 yearsand cerrado every 3-4 years. They dso taked about the importance of the
burning areaand that to control fire they used the wind direction and the presence of Streams
and gdlery fores were generdly fire stops. An important matter for Xavantesisto conserve
this traditional knowledge for future generations because the irrationa burning sysem of
Brazilian farmersisdready influencing the Xavante community.

Fire management a Reserva Xavante do Rio das Mortes is important and  the
Xavantes knowledge about burning could be used as a basis for this management Fire
management has been used with success in Africa, Audtrdia, North America (Vogl 1974)

and possibly by the Xavantes of Brazil.
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TABLES

TABLE I: Tapir abundance in burned and unburned transects. + = standard deviation.
Reserva Xavante do Rio das Mortes, MT, BRASIL.

DAY S AFTER BURNING MEAN NUMBER OF TRACK SETS

BURNED UNBURNED
20 171 +2.63 243 +2.99
64 0.71 £1.25 243 +2.30
100 0.00 2.00 +2.38
159 3.00 £3.70 3.71 +4.68
203 2.00 £2.77 743 +£6.53
252 2.86 +1.46 9.00 +8.33
321 3.71+3.20 9.14 + 6.89

TABLE 2: Marsh deer abundance in burned and unbumed transects. + = standard

deviation. Reserva Xavante do Rio das Mortes, MT, BRASIL.

DAYS AFTER BURNING

BURNED UNBURNED
20 1.14+1.86 128 +2.21
64 0.28 +0.48 2.57 +3.78
100 0.14 +0.38 128 +2.36
159 0.28 +0.48 057 £0.79
203 100 £1.52 3.10 £4.05
252 143 +1.98 157 +2.44
321 2.71+6.31 2.28 + 4.38

MEAN NUMBER OF TRACK SETS
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TABLE 3: Pampas deer abundance in burned and unbumed transects. + = standard
deviation. Reserva Xavante do Rio das Mortes, MT, BRASIL.

DAYS AFTER BURNING MEAN NUMBER OF TRACK SETS

BURNED UNBURNED

20 128 +1.79 057 = 0.78
64 3.00 + 3.26 143 +1.51
100 057 = 0.79 0.14 +0.38
159 500 + 7.64 0.00

203 343 +3.64 100 +1.73
252 357 +£3.95 100 +1.73
321 186 + 2.54 114 + 3.02
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Abgract. Fire is an important ecologicd factor in Carrado vegetation of Centra
Brazil and in other savanna ecosysems. The efect of fire on the abundance of
PriodontesmaximusKerr, 179 2 (giant armadill o), Euphractus sexcinctus Linnaeus,
1758 (ydlow armadillo), Myrmecophaga tridactyla Linnaeus, 1758 (giant anteater)
and Tamandua tetradactyla Linnaeus, 1758 (collared anteater) was sudied at
Resarva Xavante do Rio das Mortes, a 329,000 ha Indian reservein the Cerrado of
Mato Grosso, Brazil. Track counts were used to compare the abundance of these
mammals adong seven burned and seven unburned transects on seven occasons
between August 1995 and August 1996. The number of tracks in burned and
unburned areas did not have sgnificant differences. Xenarthrans use burned areas
probably because of food resources, bascaly termites and ants. Xavante traditiona
fire hunts may avoid fud accumulation functioning as a mechaniam to prevent more
destructive fires. Fire management at Reserva Xavante is recommended because the
irrational burning sysem of Brazilian farmers is dready influencing the Xavante
community. Xavante traditiond knowledge about fire could be an important

ingrument for this management.

Key Words. anteaters, armadillos, Cerrado, Xavante indians, tracks, food

FesoUrces.
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INTRODUCTION

Fire is a dominant factor in savannas and provide unique opportunities to
study important ecological processes (Andersen et al. 1998). Interactions between
mammals, vegetation and fire may be of extreme importance for the consarvation
of biodiverdty and the natural resources of savanna vegetation ecosystems.

In Africa recent studies suggest that large mammals and fire are the keys
to explain the dynamics of forests and savannas (Dubling et al. 1990). Other
studies in this continent show that fire may be declining populations of some
species(Mutschler et al. 2001)

In Australia, fire management has been an important issue of mammadian
studies (Johnson 1997) being pointed out as one of the most important factorsin
the distribution and abundance of thisgroup (Catling & Burt, 1994).

The carado of Brazil is a savanna like vegetation (see Eiten 1972) wich
covers more than 2 million km? (Eiten 1972, Sarmiento & Monagterio 1975,
Ratter & Dargie 1992) representing the second largest biomein the country and in
South Americallt is composed of amosaic of habitats which range in degree of
cover from open grasdands to galery forests, with intermediate formetions like
wooded savanna (savannawith shrubs and small trees). The climate, with awet
warm season from October to April and a cooler dry season from May to
September, favors the occurence of periodic natural (RamosNeto & Piveo
2000) and man-made wildfires. Asin other ssvannaecosystems, firein Carradois
a grong ecologicd factor (Lamotte 1975, Coutinho 1978, 1990, Miranda et al.

1993 Kauffinen et al. 1994).
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Few studies in Cerado are related with the efect of fire on Xenarthrans.
Silveiraet al. (1999) observed that alarge-scale fire killed up to 16 giant anteaters
and two giant armadillos in Emas National Park, Centra Brazil. Prada (2001),
working in the Xavante Indian Reserve, investigated the effect of fire on the
abundance of large herbivorous mammals and found out that there were no
sgnificant differences between burned and unbumed areas.

There are 11 genera and 24 species of anteaters and armadillos in the New
World (Emmons 1990). The Cerrado is well represented by these two groups,
with 7 generaand 10 species (Marinho-Filho et al. 2002).

The objective of this study was to investigate use of burned areas by
Xenarthrans and to detect positive or negative effects of fire on the abundance
of these mammal species. The null hypothesis was that track numbers on burned

transects would not differ from track numbers in unburned transects.

METHODS

The present study was conducted in Reserva Xavante do Rio das Mortes
localized in central eastern Mato Grosso, in the Cerrado biome. The Reserve has
an area of 320,000 ha and represents one of the largest continuous areas of
Cerrado in Brazil. The vegetation within the Reserve consists of patches of cerrado
(wooded savanna), open grasdands and gallery forests. About one third of the
reserve consists of open areas that are partially under water in the wet season. Two
thirds of the Reserve has a regular plain topography with permanent dry terrain,

although the rocky slopes and ridge tops of Serra do Roncador are also present.
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Fauna at the Reserve is rich and abundant (pers. obs.), with representatives of
amost dl large mammals found in Cerrado (Fragoso et al. 2000).

There are five Xavante villages within the Reserve with approximately 1000
indians, which depend on natural resources for survival. Xavante indians are
mainly hunters, and hunts using fire are concentrate from June to September (dry
season peak). The firgt rains of the season occur in mid September and the wet
season startsin late October, lasting until March/April.

The dfect of fire on Xenarthrans was investigated by counting the number
of sets of fresh tracks on burned and unburned transects. Where animal densities
are higher, one finds a greater abundance of tracks (Fragoso 1991, Hill et al.
1997), thus when we refer to a higher abundance of animals in this study we are
referring only to higher track densities. Transects were established by a WWF
wildlife management project at Reserva Xavante do Rio das Mortes using a
dratified random method. They were established in a seasondly flooded area
known locally as Pantana do Rio das Mortes where the dominant vegetation type
is open grasdand with a mixture of cerrado patches and gallery forest. The two
areas where burned and unburned transects were established had a smilar plant
community, similar topography and aspect. A pre-ffire census established the
guantitative similarity of control and treatment areas and showed no significant
differences in the number of tracks of Xenarthrans (Kruskall-Wallis, p>0.05 in all
cases, n=7). All transects were established at more than 15 kms from Xavante
villages, in alightly hunted area (see Fragoso et al. 2000) to minimize hunting

effect. Fire occurred in late August 1995 when approximately haf the reserve was
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burned (164,000 ha). Starting points of 7 burned and 7 unburned transects were
marked and one hour walks were made in a previousy determined direction
(perpendicular to one of the two dirt roads which gave access to the study area).
Each transect was approximately 4 kms long. Minimum distance between
transects within each trestment was of 1km and the minimal distance between
burned and unburned transects was of 10km. Trails were searched for tracks by
the author and three newly trained Xavantes 20, 64, 100, 159, 203, 252 and 321
days dfter burning. We tracked 49 hours in the burned transects and 49 hours in
the unburned transects which was approximately, 187 kms walked in each
treatment. Fresh tracks were identified with Xavante help and experience. The
direction of the anima and the size of each track were recorded to try to avoid
recounting tracks of the same individuals. The species studied were giant anteater
(Myrmecophaga tridactyla Linnaeus, 1758), collared anteater (Tamandua
tetradactyla Linnaeus, 1758), giant armadillo (Priodontes maximus Kerr, 1792)
and yellow armadillo {Euphractus sexcinctus Linnaeus, 1758). All species are
important to Xavante people as food source (Fragoso et al. 2000) and have easily
recognizable tracks. Tracks are easlly detected in burned areas due to the lack of
vegetation and the quality of the track impression in ash. Sets of tracks are also
easly detected in unburned areas due to spaces in between grasstufts, which leave
soil exposed, and tracks in evidence. We believe that all sets of tracks present in
the transects were found in both burned and unburned areas athough more
attention was needed when tracking in unburned transects. The same 14 transects

were used for each sample.
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Statistical analysis included atwo-way anaysis of variance with number of
tracks as the dependent variable and bumed/unburned transects (treatment),
transects and visits as factors. In the analysis transects were kept as blocks,
because there was no interest in the interaction between transects and the other
factors. When necessary, a Tukey test was performed to verify where differences

existed (Sokal & Rohlf 1995, Zar 1999).

RESULTS
Giant antester

There was no sgnificant difference in the number of giant anteater tracks
when comparing burned and unburned areas (TWO WAY ANOVA, n=98, p>
0.05) (Table 1). Number of giant anteater tracks had a strong sgnificant difference
throughtime (TWO WAY ANOVA, n=98, p=0.009) with moretracks 203 days
after burning than the number of tracks found 64 days &fter burning (TUCKEY
TEST) (Table 1). There was no interaction between time (days after burning
sampling sessions) and number of tracks in burned and unburned areas (TWO
WAY ANOVA, n=98, p>0.05) suggesting that abundance of these mammals do

not vary seasondly (Table 1).
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Collared anteater
No tracks of this species were found in burned or unburned transects. The
collared anteater was tracked three times in dirt roads, out of the transects within

the Reserve.

Giant armadillo

The number of tracks of giant armadillo in burned and unburned transects
had no ggnificant differences (TWO WAY ANOVA, n=98 pX).05 )(Table 2).
When comparisons were made through time there was no time effect on the
number of tracks (TWO WAY ANOVA, n=98 pX).05) and the number of tracks
through time (in each samphng session) does not have interaction with the number

of tracksin burned and unburned areas (TWO WAY ANOVA, n=98, p>0.05).

Yellow armadillo

There were no significant differences between the numbers of yellow
armadillo tracks in burned and unburned transects (TWO WAY ANOVA,
n=98, p=0.311) nor there was any time effect (TWO WAY ANOVA, n=98,
p>05). No interaction was found between number of tracks through time and
number of tracks in burned and unburned transects (TWO WAY ANOVA,
n-98, p>05).

During the fildwork we did not found any dead burned animals on trails,

suggesting that direct mortality caused by fire is negligible.
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Another interesting result isthat xenarthrans coexist and may use exactly
the same areas in Reserva Xavante do Rio das Mortes. In 9.2% of the transects
giant anteater and giant armadillo were found together. In 3.1% of transects giant
anteater and yellow armadillo were present and in 2.0% the two armadillos were
found utilizing the same transects.

For all species there were no differences in the abundance of tracksin

burned and unburned transects so the null hypothesis is accepted.

DISCUSSION

The giant anteater, collared anteater and giant armadillo feed mainly on ants
and termites and eventualy other insects (Redford 1985a; Eisenberg 1989,
Emmons 1990; Anacleto & Marinho-Filho 2001). Theyelow armadillo feedson a
wide range of foods including much plant material, ants, other insects, small
vertebrates, and carrion (Redford 1985a; Emmons 1990).

Lack of difference on the utilization of burned and unburned areas by
Xenarthrans may be related to food resources. In the case of the giant anteater and
giant armadillo, termites continued available as food resources because well
protected termite mounds like those of Cornitermes sp in the study area permit
termite survival dter wildfires. In a study in Austrdia, construction of hard
protective clay mounds was pointed as an drategy of termites to persist after
intense fire (Abenspergtraun & Milewski 1995). In Cerrado, Cornitermis
cumulans did not suffer any impact from fires and seem to be adapted to

periodicaly burned areas (Dias 1994). In this same study, Dias detected an
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increase in densities of Armitermes euamignathus after burning, indicating that
this species is also adapted to fire. A recent study on feeding habits of Priodontes
maximus in cerrado showed that Cornitermis and Armitermes termites were
among the most frequent searched and ingested food items (Anacleto & Marinho-
Filho 2001). In a study with free-living giant anteaters, Cornitermis was the fourth
more frequently eaten termite out of eight species on which the anteaters preyed
(Redford 1985b). Recolonization is intense by some species of terrestrial ants that
are very active soon dter fire, and some of them, like Camponotus spp did not
showed differences in numbers in burned and unburned areas (Moras & Benson
1988). Camponotus, a common genus in the study area, was also an important
food item in giant armadillos diet (Anacleto & Marinho-Filho 2001). It seems that
myrmecophagous species like giant anteater and giant armadillo do not suffer with
lack of food resources dfter fires in Cerrado and continue utilizing these burned
areas in which termites and ants are also present.

Fire is a mgor disturbance factor in cerrado, resulting in flushes of newly
grown grass, juvenile shoots in trees and flowering in many herbs (Raw & Hay
1985, Morais & Benson 1987, Miranda & Klink 1996, Murakami & Klink 1996,
Rodrigues 1996) that can attract insects (Prada et al. 1995) and large herbivore
mammals (Prada2001). Inthe sudy area, 20 days dfter fire, new shoots and green
juvenile grass sharply contrasted with the black burned vegetation. The utilization
of burned areas by the yellow armadillo may be related to increasing numbers of

young renewed shoots, grasses, roots and other resources as insects. In this sense
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the yellow armadillo as a diet generalist will find awide variety of food items after
firein Cerrado.

The giant anteater was the only species which presented a time efect with
the highest mean number of tracks 203 days after burning in August 1995. This
sampling period was in the month of March. The other two higher means were for
February and May. Silveiraet al. (1999) found out the highest densities of giant
anteatears in Emas Nationa Park in the period between December and May dter a
fire in August 1994. Xavante Indians made observations and comments that the
giant anteater is more abundant in the middle-end of the wet season, which goes
from October through March. The fact that anteaters are more abundant in middle-
wet season may be due to reproduction. In fact, giant anteaters were seen five
instances in courtship during January and 10 agonistic encounters where observed
between December and May in the Cerrado region (Shaw et al. 1987). Probably
giant anteaters are more active and not necessarily more abundant in terms of
numbers during wet season, its reproduction period. Long-term studies in this
matter should be encouraged to elucidate important aspects on the biology of the
giant anteater.

The absence of any dead animals on transects may be due to two rivers and
many other smaller water courses with gallery forest functioning as natural
barriers againgt fire. Although galery forests have been invoked as important
refuges for terrestril mammals during fire events (Redford & Fonseca 1986),
Vidra & Marinho-Filho (1998) found no evidence that galery forests could

function as refuges, a least for smal mammals. They did not found any dead
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mamma immediady dter fire and suggested that smal mammals can survive
wildfires by amply staying in their burrows while fire passes. However, Viara&
Marinho-Flho (1998) obsarved higher dendties of some species of rodents in
neighboring unburned areas of the same habitat type. In the case of armadillos,
they can also survivefiresin their underground holes.

The absence of the collared antester tracks in burned and unburned areas
reflects that this species is rare in the Sudy area as pointed by Fragoso et al.
(2000). In other areas out of the Reserve, the collared anteater is easlly seen or
tracked (per. obs.). The collared anteater isan easly hunted specieswhich iskilled
even by Xavante children or woman because its smal, dow and essy to detect.
More profound studies should be conducted on the datus of this species for its
local conservancy.

Xavante traditiond fire hunts may avoid fud accumulation functioning as a
mechanism to prevent more destructive fires. In Emas Nationd Park, the absence
of fire in grasdands for over three years generated an intense wildfire, which
burned 100% total Park and killed 16 giant anteatears and two giant armadiilios. A
year later, with much less fud accumulaion fire was not so intense and no
mortaity was detected (Siveiraet al. 1999). Fire management at Resarva Xavante
do Rio das Mortesisimportant and the Xavantes knowledge about burning could

be used asavauable ingrument for this management.
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TABLES
TABLE I: Giant anteater abundance in burned and unbumed transects. + =

dandard deviation. ReservaXavantedo RiodasMortes, MT, BRASIL.

DAYS AFTER BURNING MEAN NUMBER OF TRACK SETS

BURNED UNBURNED
20 043 + 053 0.57+1.13
64 0.14 +0.38 0.29+0.49
100 0.29 + 0.76 0.14 +0.38
159 129 +1.11 057 +0.53
203 143 +£1.51 2.57+2.93
252 114 +1.68 071 +1.25
321 057 +1.13 143 + 181
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TABLE 2: Giant armadillo abundancein burned and unburned transects. + =

dandard deviation. ReservaXavantedo RiodasMortes, MT. BRASIL.

D A Y S AFTER BURNING MEANNUMBEROFTRACKSET S

BURNED UNBURNED
20 0.14 +0.38 0.00 +.0.00
64 0.14 +0.38 0.00 +0.00
100 0.00 +0.00 0.14 +0.38
159 0.86 +1.07 0.00 +0.00
203 0.14 +0.38 0.29 +£0.49
252 0.14 +0.38 043 +0.79
321 043 +0.53 0.29 +0.49
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TABLE 3: Ydlow armadillo abundance in burned and unbumed transects. +

dandard deviation. Reserva Xavantedo RiodasMortes, MT, BRASIL

DAY S AFTER BURNING MEAN NUMBER OF TRACK SETS

BURNED UNBURNED

20 043 +0.53 0.14 +0.38
64 0.28 +0.49 0.14 +0.38
100 057 +0.78 0.57 +0.53
159 0.00 +0.00 0.14 +0.38
203 0.14 +0.38 0.14 +0.38
252 0.29 +0.49 0.14 +0.38
321 014+ 0.38 0.00 + 0.0
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Abgract: Fireis an important ecologica factor in Cerrado vegetation of Centra Brazil. The
effect of fire on the aoundance of peccaries was dudied a Reserva Xavante do
Rio das Mortes, a 329,000 ha carrado Reserve in Mato Grosso, Brazil. Track
counts were used to compare the abundance of peccaries dong 7 burned and 7
unbumed transects on 7 occasons between August 1995 and August 1996. The
number of tracks in burned and unbumed areas did not have dgnificant
differences dthough there was a strong time efet in the case of white-lipped
peccary. Peccaries use burned areas probably because of renewed food

resources. Fire managemen is recommended at Resarva Xavante do Rio das

Mortes.

Key Words: cerrado, Xavanteindians, tracks, food resources, peccaries, burning.
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INTRODUCTION

Peccaries{Pecari tajacu and Tayassu pecari) aretwo of the most important game
species of terrestria vertebrates in the neotropics (Peres 1996, Fragoso et ai 2000,) and
also represent an important food resource for large neotropica vertebrates such as jaguar
(Panthera oncd) (Crashaw and Quigley 1984, Garla & Gobi 2001)) and puma {Puma
concolor) (Brito 2000, Harverson et a 2000,). Studies on peccaries are mainly related to
diet (Bareto et d 1997), home range (Fragoso 1998) and population status (Peres 1996,
Fragoso et a 2000).

The Cerrado vegetation of Brazil isthe second largest biome, representing almost
one fourth of the tota area of the country (Eiten 1972, Sarmiento and Monasterio 1975,
Ratter and Dargie 1992). Vegetation is Smilar to other tropical savannas (Eiten 1972). It
Is composed of amosaic of habitats which range in degree of cover from open grasdandsto
gdlery forests, with intermediate formations like wooded savanna (savannawith shrubs and
gmdl trees). The climate, with awet warm season from October to April and a cooler dry
season from May to September, favors the occurence of periodic natural (Ramos-Neto &
RPivelo 2000) and man-made wildfires. In Cerrado vegetation of Central Brazil, white-
lipped peccary has been pointed out as a more vulnerable species to hunting pressure then
the collared peccary (Fragoso et a 2000). Effects of fire on peccaries in Cerrado have

never been investigated.

Fire is an important ecologica factor in cerrado (Lamotte 1975, Coutinho 1978,

1990, Miranda et al. 1993, Kauffmen et al. 1994) asin other savanna ecossitems.
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Regeneration of vegetation after fire has dready been studied in Cerrado (Murakami and
Klink 1996, Rodrigues 1996) suggesting that vegetation is well adapted to fire. Some
studies in Cerrado investigated the relation between fire and the abundance of animals
like insects (Prada et d 1995) birds (Abreu 2000), smal mammads (Viera & Marinho-
Filho 1998) and large herbivorous mammals (Prada 2001). It is interesting that in a
generd way, there was no negative dfect of fire on the abundance of these groups of
animals. Thus, Cerrado vegetation in cerrado is adapted to fire with arapid regeneration
and animal's seem capable of escaping fire and utilize burned areas as soon as vegetation
starts to recuperate. Indeed, Vidra & Marinho-Flho (1998) did not found any deed
mammals immediatdy ter fire and suggested that small mammals can survive wildfires
by smply staying in their burrows while fire passes. Prada & Marinho Filho (in press) aso
did not found any dead animas on transects and suggested that armeadillos could escapefire
by utilizing underground holes. Larger species of mammals could escape fire by crossng
gdlery foressthat function as natura barriers where fire stops (Prada 2001).

The objective of this study was to investigate use of burned areas by peccaries and
to detect positive or negative effects of fire on the abundance of these mamma species.
The null hypothesis was that track numbers on burned transects would not differ from

track numbers in unburned transects.
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STUDY SITEAND METHODS

Reserva Xavante do Rio das Mortes is alarge (329,000 ha) Cerrado reserve in
centra east Mato Grosso, (51° 52' W 13° 14'S). The vegetation consists of patches of
cerrado, open grasdands and gallery forests. About one third of the reserve consists of
flood plains that are partialy underwater in the wet season. Two thirds of the Reserve
have relatively level with permanent dry terrain, athough it aso includes the rocky
dopes and ridge tops of Serra do Roncador. Wildlife is aundant in the Reserve with
representatives of dmogt all large mammas found in Cerrado (pers.obs.). In a genera
way, Reserva Xavante do Rio das Mortes is well conserved and represents one of the
largest continuous protected areas of Cerrado in South America

There are five Xavante villages with gpproximately 1000 indians within the
Reserve. Xavante indians are mainly hunters, and hunts using fire are concentrated from
June to September (dry season peak). The firgt two or three rains of the season occur in
mid September and the wet season starts in late October. Xavante indians hunt mainly in
the dry season and rely on fidd crops in the wet season.

The efect of fire on peccaries was investigated by counting the number of sets of
fresh tracks on burned and unburned transects. Where anima densities are highest, one
finds a greater abundance of tracks (Fragoso 1991, Hill et al. 1997,). Transects were
established by a WWF wildlife management project at Reserva Xavante do Rio das
Mortes using a drdified random method. They were established in a seasonally flooded
areaknown localy as Pantand do Rio das Mortes where the dominant vegetation type is
open grassands with a mixture of cerrado patches and gadlery forest. The two areas

where burned and unburned transects were established had a smilar community of plant
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species, smilar topography and aspect. A pre-fire census established the quantitative
amilarity of control and treatment areas and showed no sgnificant differences in the
number of tracks of herbivorous mammals (Kruskall-Wallis, p>0.05 in all cases, n=7).
All transects were established at more than 15 kms from Xavante villages, in alightly
hunted area (see Fragoso et al. 2000) to avoid any hunting effect. Fire occurred in late
August 1995 when agpproximately hdf the reserve was burned (164000 ha). Starting
points of 7 burned and 7 unbumed transects were marked and one hour walks were made
in a previoudy determined direction (perpendicular to one of the two dirt roads which
gave access to the study area). Each transect was gpproximately 4 kms long. Minimum
distance between transects within each treatment was of 1km and the minimal distance
between burned and unbumed transects was of 10km. Trails were searched for tracks by
the author and three newly trained Xavantes 20, 64, 100, 159, 203, 252 and 321 days
after burning. We tracked 49 hours in the burned transects and 49 hours in the unbumed
transects which was approximately, 187 kms waked in each treatment. Fresh tracks
were identified with Xavante help and experience. The direction of the animal and the
sze of the track were recorded to try to avoid recounting tracks of the same individuals.
The two species studied the white lipped peccary, Tayassu pecari and the collared
peccary, Pecari tajacu are important to Xavante indians as food resource and have easily
identified tracks. Tracks are easly detected in burned areas due to the lack of vegetation
and the quality of the track impression in ash. Sets of tracks are aso easlly detected in
unbumed areas due to spaces in between grass tufts which leave soil exposed and tracks
in evidence. The authors believes that all sets of tracks present in the transects where

found in both burned and unbumed areas athough more attention was needed when



tracking in unburned transects. The same 14 transects were used for each sample. Groups
of peccaries were divided in three categories. white-lipped peccary groups were divided
in smdl (from 0-20), medium (from 21-60) and large (larger then 60) and collared pecari
insmall (from 0-10), medium (from 11-20) and large (larger then 20).

Statigtica analysisincluded atwo-way analysis of variance with number of tracks
as the dependent variable and burned/unburned transects (treatment), transects and visits
asfactors. Inthe analysis transects were kept as blocks, because therewas no interest in
the interaction between transects and the other factors. When necessary, a Tukey test was

utilized to verify where differences existed (Soka and Rohif 1995, Zar 1999).

RESULTS

Collared peccary

There was no dgnificant differences between collared peccaries when comparing
abundance in burned and unburned areas (Table 1). Collared peccarieswere present in all
sample sessionsin the burned area and was absent 64 days after burning in the unburned
area. The highest mean of collared peccariesin all sampling sesson including burned and
unburned areas was 203 days dter burning, aproximately six months after burning.
Although we found no gtatiscally dgnificant difference, mean abundances of collared
peccary in burned areas were higher than in unburned areas (Table 1). No mortdity was

detected in transects during field work.
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TABLE I: Collared peccary abundance in burned and unbumed transects. + = standard

deviation. ReservaXavantedo RiodasMortes, M T, BRASIL

DAYS AFTER BURNING NUMBER OF SETS OF TRACKS
BURNED UNBURNED

20 328 +7.41 2.86 + 7.56

64 1.71+3.69 0

100 443 + 7.78 0.29 + 0.49

159 1143+ 10.7 3.00 + 7.51

203 9.00+10.30 329 + 7.39

252 8.58 + 9.00 858 + 10.70

321 7.43 +9.30 7.30 + 9.46

White-lipped peccary

There were no Sgnificant differences in the abundance of white lipped peccary
when comparing burned and unbumed areas. Although we found no differences between
burned and unbumed areasthere was astrong time effect (p=0.00, n=14). White-lipped
peccaries disgppeared during 5 sampling sessonsin burned areas and in 4 sampling
sessionsin the unbumed areas. (Table 2). No mortality was detected in transects during

fidd work.
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TABLE 2: White lipped peccary abundance in burned and unbumed transects. + =

dandard deviation. ReservaXavantedo RiodasMortes, MT, BRASIL

DAYS AFTER BURNING NUMBER OF SETS OF TRACKS
BURNED UNBURNED

20 0 0

64 0 0

100 0 0

159 0 0

203 0 17.14 + 21.40

252 5.71 + 1511 571+ 15.11

321 143 + 3.78 2.86 + 7.56

Peccarieslivein smpatry at Reserva Xavante do Rio das Mortes. In the unbumed
areq, collared and white-lipped peccaries utilized 42.86% of the transects in common and
in burned areasthey shared 14.29 %. No agonistic encounters were seen between white-

lipped and collared peccaries.
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DISCUSSION

Thewhitelipped peccary (Tayassu pecari) formslarge herds of 50-300

individuas and feeds mostly on fruits, palm nuts, insects and also browse (Emmons
1990). Homerange of white lipped peccaries are large (Fragoso 1998) when compared
with the homerange of collared peccaries (Pecari tajacu) (Taber et d 1994, Judas &
Henry 1999). Collared peccaries form groups of 1-20 individuas and feed on fruits, pam
nuts, browse, snailsand other smal animas (Emmons 1990). Both speciescan be
consdered generalists (Bodmer 1989, Bodmer 1991).

That collared peccaries utilize burned and unburned areas may be related to diet.
In Cerrado, some pam fruits are resstent to fire and function as apossible food
aternative for peccariesin burned areas. It iswell known that peccaries are well adapted
to crush hard resistant seeds (Kiltie 1981) like those of Orbygniaphal erata (PALMAE)
present in the sudy area. Other resources are a so present such asroots, young stems
(Murakami and Klink 1996, Rodrigues 1996) and insects (Prada et d 1995) which
dready have been determined to be part of the diet of collared peccaries (Barreto et d
1997). Inthe sameway aslarge herbivore mammals (Prada2001) collared peccaries
escape fire and return to utilize burned areas.

The white lipped peccary dissapeared during five months after fire in the burned
area and was a so absent during 4 monthsin the unburned area. There are three possible
reasons for such along absence of white lipped peccaries from burned and unburned
aress.

1) The species has alarge home range and during five months utilize a distant unburned

regioninthe Reserve.



2) Whitelipped peccary escapesfire crossing the Mortes River (south limit of the
Resarve) and utilizing the Rio das Mortes Wetlands that would serve astempord refugia
during and after burns.

3) White lipped peccaries during this period are more restricted to gdlery forests of the
Rio dasMortesand other smdler water courses. Some studies show that white lipped
peccaries are more dependent of forest then collared peccaries (Kiltie & Terborgh 1983).
Another study showed that white-lipped peccaries utilized more pam wetlands and
savannawetlands and collared peccaries utilized more forest areas (Fragoso 1999).

The second posihility seems more plausible dueto the shorter distance of
transects from the Mortes River than to any other unburned region within the Reserve.
Rio das M ortes Wetlands neighboring Reserva X avante do Rio das M ortes.are extremely
important not just for peccaries but for the conservation of mammédian faunain a genera
way. Those wetlands do not suffer much hunting pressure and large mamma diversity is
extremely high (pers obs). The areahas goroximately 600,000 haand can function asa
source of animas to the Reserve and also as refuge for certain species during and after
fires. Fragoso et ai (2000) do not mention the importance of the Rio das Mortes Wetlands
which are fundamentd for the conservation of the natural resources of Reserva Xavante
doRiodasMortes.

White lipped peccaries may be more vulnerable to fire than collared peccaries due
to behaviourd aspects, basicdly the strong tendency of white lipped peccary to form
large herdsthat if cornered by fire may kill al individuals. A large herd of white lipped
peccary isaso more easily detected by predators (jaguar, puma, Xavante indians) in open

burned areas than small herds of collared peccaries which are less conspicuous.
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The fact that no burned anima s were found a the Reserve suggeststhat both
species manage to escape fire, probably utilizing galery forests as natural barriers. Some
studies suggest that gdlery forests can serve as refugee for both terrestria and arborea
mammals during fires and can serve aso as sources of colonization following afire
(Redford & Fonseca 1986). Other studies suggest that species of terrestrid mammals may
escape fire by crossng gdlery forests that function as barriers againg fire (Prada 2000)
returning when plant regeneration starts.

Thetwo species of peccarieslive in Smpatry at Reserva Xavante do Rio das
Mortes utilizing the same areas. Other studies with peccaries have dready shown this
ecologica characterigtic of native neotropica peccaries (Smythe 1986, Sicuro & Oliveira
2002). Congdering that the two species of peccariesare very smilar in diet and other
ecologica requirements, the fact that they coexist may be related to behavioural
differences in exploring resources. White lipped peccaries have large herds with huge
home ranges and strong group cohesiveness whereas the collared have smal groups, are
more sedentary (Robinson and Eisenberg 1985) and vary more in group cohesiveness.
These characteristics of the two species may be responsible for the differences observed
in the utilization of burned and unburned areas. An important issue when thinking about
consarvation of peccariesin Reserva Xavante do Rio das Mortesisto manage fire
conddering the differences observed in the utilization of burned and unburned areas by
the two species of peccaries. Probably white lipped peccary in Reserva Xavante do Rio
das Mortes ismore vulnerable to fire and requires large well conserved neighboring areas

to escape large-scd e fires in the Xavante Reserve.
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ABSTRACT: Fireand burning are important ecologicd factorsin Cerrado. The effects of
burning and hunting on the abundance of large mammalswas studied at Reserva Xavante
do Rio dasMortes, a329,000 halndian Reservein the Cearrado of Mato Grosso, Brazil.
Track countswere used to compare the abundance of these mammals aong three hunted
transects, three burned transects and four transects in acontrol areawithout fire nor
hunting. The burned and hunted areas where searched for tracks on seven occasions
between August 1995 and August 1996. The four transectsin the control areawhere
searched once before fire. The number of tracksin burned areas was higher for marsh
deer when compared with hunted areas. In the other hand, gray brocket deer abundance
was higher in hunted areas when compared with burned areas. Tapir, athough no
differences was founded between hunted and burned areas, was more abundant in the
control transects (without hunting nor burning). Differences between the efect of burning
and hunting on mammals should be considered when recommending management

drategies for Reserva Xavante do Rio das Mortes

Key Words:. cerrado, Xavanteindians, tracks, food resources, mammals, burning, hunting
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INTRODUCTION

One of the challenges of conservation hiology is to evaluate factors that affect
anima poupulations and to determine the intengty of the impact of each one of them.
Hunting has been pointed out as an important factor affecting animal populations to the
point that scientists supports the hypothesis that extinction of large mammals in the
Plestocene was due to Paeolithic hunters (Smith 2002). Actualy, subsistence hunting is

very important in the diet of traditional human populations of the tropical region

(Redford e Robinson 1987, Bodmer etal 1988, Bodmer et a 1993, Fragoso 2000) and in
some cases can dfect anima populations in-a negative way with a strong decrease in
animal abundance (Fragoso et d 2000). Generdly, areas near indian villages suffer a
strong game depletion when compared with areas located far from the human settlement
(Fragoso et a 2000, De Souza-Mazurec et a 2000). In some cases subsistence hunting
lead to local extintion of some species like the white lipped pecari in the north of
Rondonia state (Fragoso com pess).

Another factor affecting anima populations is fire, which depending on its
intengity and frequency can have catastrophic consequences. In Emas Nationa Park
(Brazil), ahigh intensity fire caused a strong mortdity in populations of the giant anteater
(Myrmecophaga tridactyla) and the giant armadillo (Priodontes maximus) (Silveiraet al
1999). Other studies in Cerrado show that mammaian fauna generdly escapes fire and
that mammals are able to use burned areas (Prada 2001). An important issueisto make a
comparison between burning and hunting to determine which effect is greatest on animal

populations.
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The Cerrado is asavannalike vegetation (Eiten 1972) and covers gpproximately 2
million km? representing the second largest natural ecosystem in Brazil (Sarmiento and
Monederio 1975, Eiten 1972, Ratter and Dargie 1992). Fire can occur naturaly andisan
important ecologicd factor (Coutinho 1978, 1990, Lamotte 1975, Miranda et al. 1993,
Kauffmen et al. 1994) which can dfect plant and anima populations (Prada et d 1995,
Prada 2001). Hunting by traditional human populationsin Cerrado vegetation is another
important factor that can afect animd populations (see Fragoso et d 2000).

The objective of the present work is to compare burning and hunting as factors
afecting anima populations.

METHODS

ReservaXavante do Rio dasMortesisalarge (329,000 ha) cerrado reservein
centra east Mato Grosso, (longitude 510 52" and latitude 130 14'). Thereare 5 Xavante
villageswith gpproximately 1000 indianswithin the Reserve. The vegetation conssts of
patches of cerrado, open grasdandsand gdlery forests. About onethird of the reserve
congsts of flood plainsthat are partially underwater in the wet season. Two thirds of the
Resarve has rdatively level with permanent dry terrain, dthough it aso includesthe
rocky dopes and ridge tops of Serrado Roncador. Faunaat the Reserve is abundant
(per.obs.), with representatives of amost al large mammas found in the Cerrado
(Fragoso et a 2000). Xavanteindiansare mainly hunters, and huntsusing fireare
concentrated from June to September (dry season peak). Thefird two or threerains of the
Season occur in mid September and the wet season gartsin late October.

The effect of hunting and burning on mammals was investigated by counting the

number of sets of fresh tracks on burned, hunted and control transects (without fire nor
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hunting). We chose three transectsin aburned areawith no hunting, threetransectsina
hunted areawith no burning andfour transects in a control areawith no fire nor hunting.
Transectsin burned and hunted areas were searched for tracks on 7 ocasions starting in
September 1995t June 1996. Transectswith no burning nor hunting where searched
once before fire. We did not register tracks of the same individua. To evauate the effect
of fireand hunting we utilized a one way ANOV A to compare our data. When sgnificant
differences where detected a Tuckey test was utilized to determine which factor was

responsible for these differences

RESULTS
Marshd e«
Marsh deer was more abundant in the control transects then in any other area.
When comparing burned and hunted transects marsh deer was more abundant in burned

areas (ANOVA p<0.05,n=21) (Tablel).

Tapir
Tapir was more abundant in control transects than in burned transects. There was

no ggnificant differences between hunted and control areas (ANOVA p< 0.05, n=21)

(Table ).

Gray brocket deer

Gray brocket deer was more abundant in hunted areas when compared with control and

burned areas (ANOVA p< 0.05, n=21) (Table1).
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The other species did not present statistically significant differences between

hunted, burned and control transects (Table 1).

Tabela 1: Mean number of tracks in burned, hunted and control areas.

species BURNED CONTROL HUNTED

COMMON NAME
Blastocerus dichotomus | 0.810-1.167 312 £2.23 0.190 +0.512
Marsh deer
Ozotocerus bezoarticus | 3.476 +4.792 175 £3.49 100 +2.049
Pampas deer
Tapirus terrestris 2.524 +2.768 725+ 6.77 4.429 +4.238
Tapir
Myrmecophaga 0.857 £1.108 0.75 £1.75 1048 +2.312
tridactyla
Giant anteater
Priodontes maximus 0.286 +0.717 0.50 ~0.75 0.238 £0.539
Giant armadillo
Euphractus sexcinctus | 0.190 +0.512 012 +0.35 0.381 +0.590
Yellow armadillo
Pecari tajassu 0.476 +2.182 00100 0.000 +0.000
White lipped pecari
Tayassu tajacu 3524 +4.191 850 £9.50 4.619 +6.659
Collared pecari
Mazama americana 0.190 +0.512 00+00 0.048 +0.218
Red brocket deer
Mazamagouazoupira | 0.238+ 0.768 0.63 £0.85 1.381 + 1.596

Gray brocket deer
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DISCUSS ON
Fire and hunting have been pointed out as an important anthropogenic threat for
the conservation of tropica biodiversty (Dos Santos et ad 1999, Bruner et a 2001). Some
studies suggest that a dramatic decrease in some populations of mammalsis related to
human induced fires coupled with heavy hunting (Mezer et d 2000, Mutschler et d
2001). Althoughitis clear that hunting and burning are important anthropogenic factors

there is aneed to determine which effet afects anima populations more .

L argemammalian herbivores

Tapir and marsh deer did not show any sgnificant differences when compariung
burned and hunted areas although the abundance of this species in control areas was
higher. This indicates that fire and hunting affect negatively the abundance of these
gpecies with asmilar intendty. It iswell known that hunting can cause a strong decline
in the populations of deer (Langvatn and Loison 1999, Rabinowitz et d 1999, Jenks et a
2002) but recently it was shown that numbers of deers were not affected by fire in
Cerrado (Prada 2001). More studies are necessary to investigate the differences between
hunted and burned factors.

In the other hand, the gray brocket deer seem to be more affected by fire then by
hunting. Xavantes track their prey and traditionaly there is no use of traps or other
hunting strategy. Generdly they track in open areas and avoid hunting in the forest where
tracks are difficult or impossble to find. Although Xavantes also track in the cerrado
vegetation they complain that it is much harder then tracking in open areas and that

vighility is much more limited. They also complain that in the cerrado an arrow or a
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bullet is more easly intercepted by vegetation. For Xavantes, the gray brocket deer isa
very difficult species to hunt because it is very quick and found generdly in cerrado
vegetation. Furthermore, its mest is not much appreciated by Xavantes. After fire in
cerrado, fruits are absent, so the gray brocket deer, which is a frugivorous species that
relies on fruits (Emmons 1990), will have no food resources in burned areas. In the other
hand, species like the pampas deer and the marsh deer are species that generaly utilize
open areas and feed on grasses and herbs ((Pinder 1997)). For Xavantesthese species are
eadly sghted and hunted and both species are very appreciated for their meat. New
shoots and green juvenile grass are present in recently burned areas in Cerrado (Raw &
H ay 1985, Morais & Benson 1987, Miranda & Klink 199 6 » Murakami & Klink 1996,
Rodrigues 1996), thus offering food resources for these species.

It is clear that the effects of fire and hunting on the populations of mammals
differs depending on the species. This differences must be consdered when
recommending conservation strategies.
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EPILOGO

Novamente ressaltamos que o grande desafio da biologia é encontrar um
equilibrio entre o desenvolvimento humano e aconservagdo dos recursos naturais.
Grupostradicionai s que dependem diretamente dos recursos naturai s parasua
sobrevivéncia também se deparam com este conflito. A principal demanda socid do povo
Xavante € aimento, e para suprir essademanda os Xavantes dependem fortemente da
caga. A caga obviamente entraem conflito com a conservacdo de mamiferos de médio e
grande porte na Reserva Xavante do Rio das Mortes .O grande desafio, no caso dos
Xavantes, € aimentar seu povo sem esgotar 0s recursos faunisticos. Segundo Fragoso et
a (2000) agumas populagdes animais estariam ja comprometidas, como o tamandua
bandeira (Myrmecophaga tridactyla).

Uma questéo interessante em termos de conservacao da fauna da Reserva Xavante
gue ndo foi mencionada por Fragoso et ai (2000) € aimportanciado Pantana do Rio das
Mortes como fonte de animais. O Pantana do Rio dasMorteséumavasta&reade
campos abertos com manchas de Cerrado que aaga periodicamente. Etaarea é
extremamente rica em mamiferos de médio e grande porte (obs pess). Além disto aareaé
pouco habitada, com fazendas de criagéo extensvade gado (sem substituicao do cgpim
netivo) e gparentemente com uma baixa pressdo de caca. Segundo ateoriade
metgpopulacles esta &rea poderia representar uma fonte de animais paraa Reserva.
Assim, o Pantand do Rio das Mortes agiriacomo umaarea'" source” e aReserva Xavante
como umaaea"sink”.

Outro fator que est&relacionado com a consarvacdo dos recursos naturais nasterras
Xavantes € o fogo. Baseado nos nossos resultados o fogo parece ndo ter efetos negativos

sobre as populagbes animais. Podemos concluir que a frequiéncia e intensidade de
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gueimadas na Reserva X avante ndo pde em risco as populagbes de animais. Umaquestdo
intrigante € como com um histérico tdo longo de queimadas o cerrado e afauna associada
ainda estéd em um bom estado de conservacéo. A resposta pode ser 0 préprio mango de
fogo feito pelos Xavantes. A continuidade de estudos relacionados com etnoecologia do
fogo sfo importantes e fundamentais para poder entender melhor a relacdo fogo/cerrado.
Tdvez os faores mais evidentes relacionados com a consarvagdo dos recursos
naturals na Reserva Xavante do Rio das Mortes sgam o fogo e acaga. Mesmo com cagae
com fogo a Reserva Xavante do Rio das Mortes ainda representa uma das maiores éreas
bem consarvadas do Cearrado brasilero. 1sto levaa pensar que em termos de conservagéo de
mamiferos estes dois faores ndo sdo limitantes. O grande problema em termos de
consavagdo de mamiferos no Bradl € & subdituicio de habitats naturais por atividades
agricolas. A subgtituicdo do Cerrado paracriagdo de gado (com troca do cgpim nativo por
exdtico) ou entéo para 0 desenvolvimento descontrolado de monoculturas tem posto em
risco as populagdes de mamiferos nativos do Brasil. Tavez o grande problema e risco do
povo Xavante sga o0 isolamento das suas terras. Assm, a criagdo de uma unidade de
conservacdo no Pantand do Rio das Mortes se tornaindispensavel paraa manutengZo da
cultura e do povo Xavante. Foi 0 Pantand do Rio das Mortes que os Xavantes avdiaram
como uma"barreira’ para 0 desenvolvimento dos brancos. Também representa o cemitério
dos seus antepassados, possuindo portanto ato vaor cultura. Atudmente a Funa esta
congderando a &ea com intencdes daampliar asterras Xavantes. Recomenda-se que aarea
do Pantand do Rio das Mortes sga trandformada numa unidade de conservagdo que possa

sarvir como fonte de animais para Resarva Xavante do Rio dasMortes.
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CONCLUSOESGERAIS

O fogo ndo afeta a abundancia de grandes mamiferas herbivoros como anta
(Tapirusterrestris), cervo do pantand (Blastocer usdichotomus) e veado
campeiro (Ozotocer us bezoarticus).

O fogo ndo afetaa abundancia dos edentata.

O fogo néo aeta a abundancia dos porcos do mato

Os recursos dimentares digponiveis apds as queimadas devem ser o fator
fundamenta paraexplicar a utilizacdo de &reas queimadas pelos mamiferos da
Reserva Xavantedo Rio dasMortes.
A mortalidade de mamiferos devido as queimadas € minima na Reserva X avante.
O cervo do pantand e aanta séo mais abundantes nas &reas controle e sem
diferenca sgnificativa quando comparando areas quelmadas e cacadas.

O fogo deta aabundancia do veado catingueiro (Mazama gouazoupira) maisdo

queacaga.
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