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Abstract The Near Threatened maned wolf Chrysocyon
brachyurus is a South American endemic canid occurring
mainly in grassland-dominated regions. We compiled and
mapped recent and historical data to compare the species’
present and historical distributions and propose hypothe-
ses for range shifts. There has been recent range expansion
in eastern Brazil associated with the deforestation of the
Atlantic Forest and conversion of habitat to grasslands for
cattle range. The northern, north-eastern and eastern sectors
of the species’ range have not yet experienced significant
modifications, and the species persists in central Brazil,
northern and eastern Bolivia, and south-eastern Peru. The
largest range contractions have occurred at the species’
southern limits but maned wolves are still present in north-
eastern, central and eastern Argentina, and there are a few
records of the species” occurence from Uruguay and north-
eastern and southern Rio Grande do Sul, southern Brazil.
Historically the species occupied nearly all of Rio Grande do
Sul, Uruguay and south to at least the 38th parallel in
Argentina. The probable causes of the southern range loss
are intense anthropogenic pressure combined with limiting
abiotic factors such as temperature and humidity. We
highlight the need to revise the view of how habitat
modifications are influencing the range of C. brachyurus
so as to improve and coordinate range-wide conservation
strategies.
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Introduction

he maned wolf Chrysocyon brachyurus is a monotypic

South American endemic that has been recorded almost
exclusively in the cerrado, chaco and pampas regions
(Cabrera & Willink, 1973; Langguth, 1975; Dietz, 1985), which
are open habitats characterized by grasslands and scrublands
with sparse trees, dissected by watercourses bordered by
gallery forests. Because of the species’ shy behaviour and
nocturnal/crepuscular activity there are few records of its
distribution in the recent past (Prevosti et al., 2004), and data
about its current distribution are scarce (Soler et al., 2005).
The historical distribution is known mainly from accounts of
18th and 19th century expeditions (Moreno, 1997), and
from data compiled by Casamiquela (1975), Férnandez
(1974-1976), Prevosti et al. (2004), Rodden et al (2004) and
Chebez (2008).

The present range of C. brachyurus is centred on central
Brazil, Paraguay and the lowlands of eastern Bolivia (Dietz,
1985; Rumiz & Sainz, 2002), where the species apparently
occurs at relatively high and stable densities (Romero
Martinez, 1996; Neris et al., 2002; Rodden et al., 2004).
However, in marginal areas of its range, such as northern and
north-eastern Argentina, Uruguay and the extreme south of
Brazil, densities seem to be low or at least there are few
records of the species’ occurrence (Beccaceci, 1991; Rumiz &
Sainz, 2002; Indrusiak & Eizirik, 2003; Rodden et al., 2004).
In Argentina single individuals are regularly recorded
(Beccaceci, 1993; Jayat et al., 1999; Richard et al, 1999;
Pautasso, 2007) but there have been few studies of popula-
tions (Soler et al.,, 2005) either there or in southern Brazil
(Indrusiak & Eizirik, 2003). In Uruguay one individual was
captured in 1989 (Mones & Olazarri, 1990) and a second in
2006 but it is unknown whether a breeding population
occurs in the country.

The maned wolf is categorized as Near Threatened on
the IUCN Red List (Rodden et al., 2008) and the species is
included by most range countries on their own Red Lists of
threatened species (DPNyVS & FMB, 1998; Flores &
Miranda, 2003; Barquez et al., 2006; Chiarello et al., 2008;
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PNUMA, DINAMA & CLAES, 2008). In 2005 at Serra da
Canastra National Park, Minas Gerais, Brazil, the First
Maned Wolf International Workshop—Population and
Habitat Viability Assessment took place for the purpose
of updating the Action Plan for the species throughout its
range (CENAP/IBAMA, 2005). Here we evaluate recent
changes in the distribution of the maned wolf by (1)
compiling records to map its historical distribution, (2)
creating a database of recent records, and (3) mapping the
species’ present distribution.

Methods

Historical distribution

We base our historical distribution map on recent palae-
ontological and historical records, on maps of South
American ecoregions and vegetation types, and on our
personal knowledge of the species’ ecology. To avoid
misleading information from Pleistocene-Holocene cli-
mate changes (Prevosti et al., 2004) we include only recent
(700 years BP) palaeontological data. We reviewed reports
from explorers and naturalists from the 16th to early 20th
centuries. Because common name synonyms vary over
space and time, historical records need cautious evaluation
(Prevosti et al., 2004; Chebez, 2008). For the final compi-
lation of the historical range map we compared the records
of C. brachyurus with an ecoregion map of South America
(Dinerstein et al., 1995). Because studies on maned wolf
ecology show the species to inhabit grasslands and savannah
woodlands (Motta-Junior, 2000; Juarez & Marinho-Filho,
2002; Queirolo & Motta-Junior, 2007; Rodrigues et al.,
2007; Jacomo et al., 2009), we expected its late Holocene
distribution to conform to this pattern.

Current distribution

We created a database of all geo-referenced records of
maned wolf presence throughout its range for 1988-2008.
Our information sources included captures, photographs,
sightings, road kills, museum and zoo records, scientific
articles, information from scientists, government reports,
interviews and questionnaires. Much relevant knowledge
for the range countries has been accumulated in our various
field studies during the past 10 years.

In Brazil we sent questionnaires to 1,695 municipalities
throughout the country, and gathered information from the
scientific literature and from unpublished information
acquired from researchers. For Bolivia, data were compiled
from museum specimens (Anderson, 1997, and more recent
records), observations by scientists, and from interviews
with cattle ranchers and reliable informants. The coverage
of potential habitat in Bolivia was incomplete, with no data
available for large areas of the north-west and far south-east
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of the Beni savannahs or the south-eastern Pampas del
Heath. Records for Paraguay include specimens and data
collected by research projects based at the Museo Nacional
de Historia Natural del Paraguay (Romero Martinez, 1996)
and from observations by inventory projects of Guyra
Paraguay (unpubl. data). Neris et al. (2002) interviewed
communities about the presence of maned wolves.

In Uruguay the only two records are from specimens in
the Museo Nacional de Historia Natural de Montevideo.
After publication of the first record in 1990, other reports
emerged in different parts of the country but we exclude
them from the database as none could be confirmed. For
Argentina, we compiled data for the extreme south-west
(Santa Fe, Santiago del Estero and Codrdoba provinces)
from records collected since 1997, including publications,
observations of live and dead animals, interviews and
questionnaires. These efforts were supported by implemen-
tation of the conservation plan for maned wolves in Santa
Fe province (Pautasso, 2009). Corrientes and Chaco prov-
inces were surveyed during 2002-2004.

We base the map of current distribution on maps of
South American ecoregions, to which we added information
about deforestation of the Atlantic Forest from Brazil (SOS
Mata Atlantica & INPE, 2009), Paraguay (provided by
Asociacion Guyra Paraguay) and Argentina (De Angelo,
2009), and anthropogenic influences in the Brazilian Amazon
(from the Brazilian Institute of Geography and Statistics).

Data analysis

As our work has a continental scale we needed to condense
the information from a large database of localities derived
from a range of information types of differing reliability.
We grouped all location records within 20-km grid cells
because some areas included clusters of many points. We
evaluated the reliability and repeatability of information
within grid cells. After synthesis, our database included
1,149 presence records. A few unexpected records of maned
wolf presence remain in the database, mostly from less
reliable sources that could not be locally verified.

Results

Historical distribution

The historical range map (Fig. 1) is an estimate of the
distribution of maned wolves at the time of the European
colonization of South America. Maned wolves then occu-
pied, as they do now, almost the entire cerrado of central
Brazil from its northern/north-eastern limit with the
caatinga, to its north-western limit with Amazonia and its
eastern/south-eastern border at the Atlantic Forest.

The southernmost historical limit of the maned wolf
possibly reached between the 37th and 39th parallels of
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Fic. 1 Historical distribution (diagonal hatched area) of the
maned wolf Chrysocyon brachyurus. The rectangle on the inset
shows the location of the main map in South America, with
two-letter abbreviations of the range countries.

Argentina, and it was present in most of Rio Grande do Sul,
Brazil, except on the coast and in some municipalities in the
centre and north-west of the state (Breyer, 1979). Maned
wolves likewise occupied all of Uruguay.

The western range reached the Beni and Santa Cruz
departments of Bolivia and south-east Peru, where it was
first collected in 1972 (Hofmann et al.,, 1976). We have
included this part of Peru because it is an extension of the
natural savannahs of the Pampas del Heath, although we
found no historical records of its presence there.

Present distribution

The large database of localities contains 1,848 records (Table1),
chiefly from interviews and questionnaires (80.6%). After
evaluation the database that we assembled to map the current
distribution included 1,149 records. Of 1,695 questionnaires
sent to Brazilian City Councils, 707 were answered. We
checked unlikely results from these questionnaires either
locally, with interviews or by sending new questionnaires. In
Argentina 260 (61.0%) of 429 interviews in Corrientes and
Chaco provinces indicated presence of maned wolves. Scien-
tific publications and personal contacts with researchers
together provided 15.5% of the records, and scientific collec-
tion and zoo records comprised 3.5%.

The map of the species’ current distribution (Fig. 2)
resembles the historical map, except for some of the
southern, and much of the eastern/south-eastern range.
As in the past, maned wolves still occur over a large part of
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central Brazil where the range is limited to the north and
north-west by the forests of Amazonia and to the north-
east by the arid caatinga. The map shows an expansion of
the species’ range in the east and south-east. The western
range limits in Bolivia and Peru appear to be the same as
the historical range, bounded by Amazonia to the north
and by dry chacoan habitat to the south.

The southern distribution of C. brachyurus, where we
document large range reductions, crosses the savannahs of
the Paraguay River basin into northern and north-eastern
Argentina, southern Brazil, and Uruguay. In Argentina the
highest concentration of presence records is in large
expanses of chaco wetlands, such as those of the Dulce
and Salado rivers, where seasonally flooded grasslands
predominate, in the provinces of Chaco, eastern Santiago
del Estero, north/north-eastern Cordoba, northern Santa
Fe, northern Entre Rios, Corrientes and southern Misiones.

The maned wolf is absent from almost all of Uruguay
apart from sporadic occurrences in the north-east, and
likewise for the west and south-west of Rio Grande do Sul
in Brazil. For these two contiguous areas we lack in-
formation to estimate the size or viability of any maned
wolf populations. At latitudes greater than 32° in Argentina
the occurrence of the maned wolf is sporadic.

Discussion

Our maps are the products of diverse information of
varying reliability. Nonetheless, the large amount of data,
combined with our personal experience and knowledge of
the species, which together covers most of its range, lends
confidence to our maps. The descriptive data that we
collected, despite its subjectivity, was in concordance with
the experience and knowledge of all eight authors.

The map of the species’ historical range (Fig. 1) indicates
a more southerly distribution than that shown by Dietz
(1985), who stated that the current range resembled that of
the species in 1940, with a southern historical limit in
northern Argentina, the Paraguayan chaco and the Brazil-
ian state of Rio Grande do Sul. Records listed by Casami-
quela (1975) and Fernandez (1974-1976) suggest the former
presence of maned wolves in the Argentine provinces of La
Pampa, Buenos Aires, Mendoza, San Luis, San Juan and
Cordoba. Prevosti et al. (2004) had confidence only in the
written records from the wetlands of San Luis, San Juan and
Mendoza and in late Holocene fossils from the south of
Buenos Aires province (2,700-3,100 years BP). Other
published distribution maps that could be considered
as historical (Langguth, 1970; Dietz, 1985; Ginsberg &
Macdonald, 1990) indicate maned wolves to be present in
almost all of north-eastern Brazil (the caatinga). The
methods used to create these maps were not provided in
the publications and we have not found sources to verify
them.
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TaBLE 1 The total number of records of the presence of the maned wolf Chrysocyon brachyurus across its range in six South American
countries (Fig. 2), by information source, for 1988-2008. After synthesis (see text for details), our database was reduced to 1,149 presence records.

Museum Z.00 Scientific Information Government

records records articles from scientists reports Interviews Questionnaires Total
Argentina 16 25 33 66 680 65 885
Brazil 10 110 7 6 707 840
Bolivia 8 40 18 66
Paraguay 11 1 19 1 19 51
Peru 2 1 1 4
Uruguay 2 2
Total 39 25 154 133 7 718 772 1,848

A persistent problem that adds to the difficulty of
validating historical records of presence is the vagary of
maned wolf vernacular names (aguard guazii or lobo-guara
in much of its range). The common name guard in north-
eastern Brazil (caatinga and the Atlantic littoral) is used to
designate other carnivores such as raccoons Procyon
cancrivorus, crab-eating foxes Cerdocyon thous, skunks
Conepatus semistriatus, grisons Galictis vittata and kinka-
jous Potos flavus. This causes ambiguity; for example, in
Ceara, Paiva (1973) reported that maned wolves were rare
and confined to the south and east of the state. The records
seem unreliable because they were based on interviews by
undergraduates and displayed much confusion among
name synonymies. Paiva’s (1973) habitat description for
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:

FiG. 2 Present distribution of the maned wolf as indicated by the
1,149 presence records of the species (Table 1) for the period
1988-2008. The rectangle on the inset shows the location of the
main map in South America, with two-letter abbreviations of the
range countries.
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C. brachyurus makes it clear that the species in question
was probably P. cancrivorus. Our own research, from
questionnaires followed by field interviews, indicates that
maned wolves were always absent from the entire caatinga,
both recently and historically.

Name confusion could likewise explain the suggested
presence of maned wolves in some regions of Argentina,
especially in Corrientes, or it could account for extralimital
records from Amazonia. However, a maned wolf with
a global positioning system collar in Bolivia travelled 59
km in three nights (LHE, unpubl. data) and thus an
individual could move hundreds of kilometres in a few
weeks. Reliable informants in Bolivia reported sightings of
maned wolves on roads in forest > 60 km from the nearest
savannah, and two were shot in farmlands distant from
known populations, where local people were unfamiliar
with the species (LHE, pers. obs.). These were probably
dispersing individuals. Emigrating transients could account
for sporadic records of maned wolves in unfavourable
habitats outside their usual geographical range.

Our map of the species’ present range (Fig. 2) shows key
differences from recent maned wolf range maps (Patterson
et al., 2003; Rodden et al., 2004). Patterson et al. (2003)
presented the same map published by Dietz (1985), which
differs from ours mainly in the north-eastern and southern
limits. Compared to Rodden et al. (2004) our map expands
the distribution to the south and west, through western
Paraguay, northern Argentina and southern Brazil. Relative
to the historical map our map of present distribution shows
a large range reduction across the entire southern range
limit, where maned wolves have disappeared from the
Argentine provinces of Buenos Aires, La Pampa, San Luis,
San Juan, Mendoza, La Rioja and Catamarca, as well as
from the southern parts of Cordoba, Santa Fe and Entre
Rios. Recent records from those provinces are mostly from
Corrientes, north-central Santa Fe, Chaco, a few depart-
ments of Formosa and Entre Rios and sporadically in
Cordoba and Santiago del Estero (Contreras, 1985; Beccaceci,
1993; Richard et al., 1999; Haro et al., 2001; Miatello & Cobos,
2008; Pautasso, 2008).
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The chief cause of the range contraction of the maned
wolf is probably intense anthropogenic pressure from cattle
ranching and agriculture in areas that were originally native
grassland. Contributing factors could be desertification
from land mismanagement, and indiscriminate hunting.
All these factors could significantly reduce the numbers of
maned wolves, both at their southern limits and in patches
throughout the entire range but especially in areas of high
human density in the north and north-east of Argentina,
Uruguay and southern Brazil (Beccaceci, 1991; Silva, 1994;
Richard et al., 1999; Rodden et al., 2004; Soler et al., 2005).
The Brazilian cerrado, the centre of the species’ range, has
had about 50% of its original vegetation altered by cattle
and agro-industry (data compiled in 2009 by the Brazilian
Ministry of Environment). Pressure to produce biofuels is
likely to accelerate loss of cerrado habitat.

The greatest loss of maned wolf range has been in
southern Brazil and Uruguay, which, with the Argentine
pampas, are considered the most degraded landscapes in
South America (Bilenca & Mifaro, 2004). Only remnant
pockets of habitat in this region may be adequate to support
the species, as evidenced by recent records of maned wolves
only from the Argentinian pampas of Santa Fe and
Cordoba that are restricted to the vicinity of scarce water-
courses and grassland-dominated watersheds. Such patches
are generally 1-5 km wide and s50-100 km long and
hemmed in by fields of soya, corn, sunflower and wheat.
Maned wolves appear sporadically in these fragments,
where they suffer high mortality from hunting. In Chaco
and Corriente provinces maned wolves seemed until re-
cently to have had a wider distribution but large areas have
had no reported presence for several decades. A similar
situation applies to Uruguay and Rio Grande do Sul, Brazil,
where the species also suffers high mortality from hunting,
especially when they are animals unknown in the region.
Nonetheless, populations through southern Brazil could be
connected across a continuum of rural habitats that passes
through Santa Catarina to northern Parana and southern
Sao Paulo, as suggested by Rodden et al. (2004). Such
a connection could facilitate the continued presence of
individual C. brachyurus in north-eastern Rio Grande do
Sul and southern Santa Catarina. It is debatable whether
this connection existed historically because it was formerly
covered by Atlantic Forest that has now been replaced by
open prairies.

The north-western and western parts of the range are
apparently the least altered. Kawashima et al. (2007) pro-
duced a simulated map of maned wolf potential range and
hypothesized a potential expansion into northern Mato
Grosso and southern Para states in Brazil, where vast areas
of forest have been converted to livestock pasture. Our data
support the possibility of such expansion but there is no
current information on the presence of the species in those
regions where maned wolves were historically absent.
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The north-western edge of the species’ range is in
a fragment of the Pampas del Heath in Peru that is only
accessible by river (Hofmann et al., 1976). Satellite images
and overflights show that the Pampas del Heath were
originally larger but have become overgrown with forest.
They now nearly join with the Beni savannahs, and
dispersing maned wolves can currently move between
them. This unique, limited savannah has been visited often
by researchers for 35 years, and signs of maned wolves are
always present. The Peruvian maned wolves are almost
certainly maintained by dispersal from a larger population
in the Bolivian Pampas del Heath. They are protected, and
to preserve the fauna the Peruvian savannah fragments are
being maintained and slightly enlarged by prescribed
burning (LHE, pers. obs.).

The front of agricultural expansion in Bolivia has mainly
involved deforestation of closed-canopy dry forests for
cattle and agro-industry (Killeen et al., 2007). There is no
evidence that maned wolves have expanded into any of this
recently opened habitat, although they occur on cattle
ranges in natural grasslands. Cattle ranches newly opened
from forest are burned and planted with exotic grasses that
may not provide viable habitat for the species. Rural
inhabitants generally travel armed for hunting and few
large vertebrates of any kind are seen in colonized or
densely populated zones. Some native savannahs of Bolivia
(Beni savannahs and Pampas del Heath) are subject to
seasonal flooding and are unsuitable for industrial crops.
They have thus escaped conversion to agriculture although
some are now threatened by rice cultivation. Maned wolves
are still present in most of the lowland native grassland
regions of Bolivia but they appear to be extinct, or nearly so,
in the most southerly parts of the Beni savannahs and in the
cattle ranges around and to the west of Concepcion, Santa
Cruz, where human disturbance is greatest. The native
savannahs are flood and fire maintained. Without burning
they revert to forest. A serious threat to the maned wolf
populations in protected areas of Bolivia is habitat loss
from failure to maintain the grasslands by burning.

In Paraguay the situation is similar to that in Bolivia.
There has been little research but the distribution of maned
wolves seems to be associated with traditional cattle
ranching on native grasslands, and with other natural
savannahs, from open grasslands to scrublands and palm-
dominated landscapes such as the humid chaco.

The wetlands of the Pantanal include c. 250,000 km* of
Brazil, Paraguay and Bolivia (Willink et al., 2001) in the
centre of the maned wolf geographical range. It is the
largest seasonally-flooded basin in the world and it under-
goes multi-annual hydrological cycles of greater and lesser
seasonal inundation. Records of maned wolves are rare in
the Brazilian Pantanal and are mainly restricted to the
northern borders of the basin (Coutinho et al., 1997).
Nonetheless, long-time residents of the region say that
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during the drought years of 1963-1973 maned wolves were
common in the south-central regions of the Pantanal but
later retreated as inundation increased (Rodrigues et al.,
2002). The same seasonal contraction and expansion of
flooding occurs in the Bolivian wetlands, where maned
wolves can persist as long as there is sufficient dryland to
support them from January to May (LHE, pers obs.). On
the Paraguayan side of the tri-national boundary the
reverse movement may occur, with the species being
present on the higher bank of the Paraguay river during
high water in the Pantanal (JLC, pers. obs.). Maned wolves
may thus adapt facultatively to landscape flooding levels.

In other wetlands, such as the humid chaco of Argentina
(Banados del rio Dulce and the Bajos Submeridionales)
where there is irregular alternation of wet and dry periods
over supra-annual cycles, maned wolves seem to expand
during wet cycles and retreat during dry periods, which in
extreme cases are associated with high mortality (Miatello &
Cobos, 2008; Pautasso, 2008). Maned wolves are unknown in
the Bolivian chaco, where the dry season may be too hot
and/or dry.

In contrast to the reduction of the geographic range in
some regions, maned wolves have expanded their distribu-
tion in eastern and south-eastern Brazil, where Atlantic
Forest has been replaced by cattle ranching (Dean, 1996;
Capobianco, 2002). There are even a few recent records
from coastal Brazil (Silva, 1994; Moreira et al., 1998).
Replacement of forests by grasslands and open habitats
has favoured the species (Silva, 1994; Motta-Junior, 2000),
and recently abandoned farmlands in the first stages of
regrowth may be occupied by the species. There is little data
on the biology of maned wolves in areas of recent range
expansion the omnivorous maned wolf may feed on some
cultivated plant species (Motta-Junior, 2000; Motta-Junior
et al., 2002; Santos et al., 2003). This expansion demon-
strates some adaptability of maned wolves to anthropo-
genic habitats (Motta-Junior, 2000), a flexibility that can
also be seen in cerrado habitats of central Brazil, where the
species is commonly seen in altered habitats (Juarez &
Marinho-Filho, 2002; FHGR, unpubl. data).

In conclusion, despite recent range contractions, maned
wolves are still present in a large part of their former range.
Similar anthropogenic changes have produced range loss in
some areas but expansion in others. Clearly there are factors
other than land conversion to livestock grazing that in-
fluence the persistence or extirpation of maned wolves in
a particular region. Climate conditions may be borderline at
the caatinga, chaco and pampas fringes of their range, or
disease, hunting pressure and high densities of roads may
result in unsustainable mortality. We need more data on the
impact of anthropogenic habitat alterations on maned wolf
behavioural ecology to predict the consequences of specific
changes and to design effective conservation strategies for
maintenance of the species throughout its range.
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