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ABSTRACT
An aerial survey was used to estimate the abundance of marsh deer, Blastocerus dichotomus, in
the Pantanal wetland of Brazil (140,000 km2). We used the double-count method to obtain a correction
factor for the observed densities.Marsh deer occur in almost all of the area sampled. The population
was estimated as 36,314 (±4,923) individuals. The highest densities were found to the north and
northeast of Uberaba Lake, and in the inundation area of Negro River in the southeast of the
Pantanal. There is no evidence of a decline in the marsh deer population in the Pantanal since 1974.
Key Words: Blastocerus dichotomus, Cervidae, Artiodactyla, Marsh Deer, Brazilian Pantanal,
Aerial Survey, Brazil.

ABUNDÂNCIA E DISTRIBUÇÃO
DE CERVO-DO-PANTANAL
Blastocerus dichotomus (ARTIODACTYLA: CERVIDAE)
NO PANTANAL MATO GROSSENSE, BRASIL
RESUMO
Um levantamento aéreo foi utilizado para estimar a abundância de cervo-do-pantanal, no Pantanal
do Brasil (140.000 km2). Nós usamos o método de dupla-contagem para obter o fator de correção
para as densidades observadas. O cervo ocorre na maior parte da área amostrada. A população foi
estimada em 36.314 (±4.923) indivíduos. As maiores densidades foram encontradas no norte e
nordeste da lagoa Uberaba, e na área de inundação do rio Negro no sudeste do Pantanal. Não existe
evidencia de um declínio na população de cervos no Pantanal desde 1974.
Palavras Chaves: Blastocerus dichotomus, Cervidae, Artiodactyla, Cervo-do-pantanal, Pantanal,
Levantamento aéreo, Brasil.
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Schaller & Vasconcelos (1978) used aerial survey to estimate
densities of marsh deer for 4 areas in the Brazilian Pantanal.
These authors assumed that marsh deer occur in only a limited
area of the Pantanal and estimated a total of 5,150 marsh deer for
the Pantanal as a whole, suggesting that the population could not
be greater than 7,000 individuals.

INTRODUCTION
The marsh deer, can attain a weight of 150 kg and a
shoulder height up to 120 cm, and is the largest cervid in
South America. It is one of the few deer known to be
restricted to wetlands such as seasonal streams, swamps,
and flooded savannas (Schaller & Hamer, 1978). It is also
one of the scientifically least known cervids (Schaller &
Vasconcelos, 1978).

In their study, Schaller & Vasconcelos (1978) presumed
that they saw almost all deer within their transects.
However, studies of the efficiency of aerial survey
demonstrate that frequently only a relatively small
proportion of animals in transects is observed (Caughley,
1977). In our study we used a double-count technique to
correct for this bias and to estimate the distribution and
population size of marsh deer over the whole Pantanal.

The International Union for Conservation of Nature
and Natural Resources (IUCN 1982) considers the marsh
deer to be vulnerable. The United States Department of
Interior (USDI 1980) lists the species as endangered, and
it is on Appendix I of the Convention on International
Trade in Endangered Species of Wild Fauna and Flora
(CITES). The concern of these organizations stems from
an assumed reduction in the density of this species plus
the destruction of its habitat through river impoundments,
the draining of flooded areas, and the potential effects
(such as competition and disease transmission) of cattle
ranching within its habitat.
The original distribution of marsh
deer extended from southeast Peru,
through Paraguay, Bolivia, northeast
Argentina, northwest Uruguay and
into Brazil, where it reached the
southern margin of Amazonian forest
(IUCN, 1982). Within Brazil, the
major proportion of appropriate
habitat is in the Pantanal. Located in
the upper Paraguay River basin, this
is the largest floodplain in the world,
comprising about 140,000 km2. The
Pantanal has little tree cover and
limited ground access, and is
therefore particularly well suited for
the use of aircraft in large-vertebrate
population surveys. Such surveys
have already been employed in other
areas (e.g., for birds by Briggs et al.,
1985; for kangaroos by Caughley &
Grigg, 1981; Bayliss & Giles, 1985;
for cervids by Büechner et al., 1951;
Petrides, 1953; Gasaway et al., 1985;
White et al., 1989). Aerial survey has
frequently proved to be the most
economical and effective method to
count large vertebrates that are widely
distributed in open areas (Caughley
& Grice, 1982; Caughley, 1979).

STUDY AREA
The Pantanal (Fig. 1) slopes gradually from east to west
(about 25 cm/km) and from north to south (about 2 cm/
km) (Carvalho, 1986). The climate is sub-humid tropical,
with an average annual temperature of 26oC and rare frosts

Fig 1: Brazilian Pantanal with indications of Taiamã Ecological Station and Pantanal
National Park.

14

ABUNDANCE AND DISTRIBUTION OF MARSH DEER (Blastocerus dichotomus) IN THE PANTANAL, BRAZIL

(Cadavid Garcia, 1984). The region receives an overall
average of about 1,100 mm of rain per year, which falls
mainly between October and March. Besides this
seasonality, the Pantanal shows considerable interannual
variation in rainfall, with series of very wet and very dry
years running in cycles of about 8 years (Cadavid Garcia,
1984; Adámoli, 1986). The region has been in a wet cycle
since 1974.

2,108 km2, and the sample intensity was 1.78%
(Mauro, 1993). The survey was divided into 33
sessions and 1,157 intra-transect units. The sessions
included transects of variable lengths and were
flown during mornings or afternoons. Session limits
were determined by the range of the aircraft or light
availability.

The vegetation of the Pantanal is a complex mosaic
with influences from Cerrado (savanna), Amazonian
forest, Chaco, and Atlantic Coastal forest (Prance &
Schaller, 1982; Allem & Valls, 1987). These elements
show varying degrees of interpenetration, depending
on proximity to the biome in question. Overall, the
majority of the Pantanal is composed of seasonally
flooded fields and marshlands (Fig. 2).

Our aerial survey team included a pilot, a
navigator, and 4 observers in a Cessna 206 flying
60 m above ground level at a speed of 200 km/hr.
Each observer counted animals seen within a 200
m-wide strip defined by rods fixed to struts on either
side of the aircraft. The placement of these rods was
calibrated for each observer using ground
references.

METHODS

The navigator timed and directed the transects
based on 1:250,000-scale maps. Three of the 4
observers counted several vertebrate species in
addition to marsh deer. The fourth observer
evaluated habitat type in each transect unit.

We counted deer during the dry season (18
September-13 October 1991). The entire Pantanal
was sampled by fifty east-west transects, spaced at
intervals of 6' (latitude). The total sample area was

Fig 2: One view of the vegetation in the Pantanal during the aerial survey, with different vegetal formations demonstrates the
influences from various biomes.
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Table 1: Marsh deer density and estimated population, according to stratification based on flooding level and duration (Brasil,
1979), in the Brazilian Pantanal (1991). SE= standard error.

level of
flooding
HIGH
MEDIUM
LOW

density
(ind/km2 )

SE

number of
transects

area
(km2 )

estimated
population

SE

0.38
0.24
0.09

0.09
0.06
0.04

43
43
41

40,569
66,680
30,286

15,376
16,070
2,847

3,489
4,121
1,242

POPULATION ESTIMATION

not seen in the transects. In this method, two observers
simultaneously count the deer in an area delimited by the
strut rods. The double counts were made in 108 units of
3' 13" longitude, which were divided into subunits of
approx. 1.1 km. The probability of Observer 1 seeing a
deer, P1, is estimated by P1=B/(B+S2), where B is the
number of animals seen by both observers, and S2 is the
number of animals seen by Observer 2 but not by Observer
1. The probability of Observer 2 seeing a deer is estimated
similarly. The calculation of these sighting-probabilities
serves as a base for calculating a multiplicative correction
factor (C): C=1/P, where P is the probability of a given
observer seeing a given animal in a given transect.

Relative densities by habitat strata, an overall
population estimate, and standard errors were calculated
using the method of Caughley & Sinclair (1994) for
sampling without replacement. The 50 east-west transects
were our sample units. We employed the ratio estimate
method, which is customarily used when sample units are
of different sizes, as is the case with transects across an
area of irregular shape.
Since counts differ among observers, we used the
double-count method (Magnusson et al., 1978; Caughley
& Grice, 1982) to correct individual counts for marsh deer

POPULATION ESTIMATION IN HABITAT STRATA
Habitat strata were examined to determine whether
marsh deer densities differed across habitat types. If such
differences exist, then knowledge of them would facilitate
sample stratification for future surveys. We divided the
entire study area in strata based on flooding and vegetation.
Strata were based either on the level and duration of
flooding (low, medium, or high; Brasil, 1979), or the
following 6 habitat classifications:
1. areas with flooded fields or savanna vegetation;
2. areas occupied predominantly by ponds;
3. areas of seasonal streams;
4. deeply flooded areas;
5. areas dominated by trees;
6. areas of Chaco forest or dominated by trees of the
genera Tabebuia or Copernicia.

RESULTS
In calculating a double-count correction factor, long
count intervals overestimate the size of B (the number of
animals seen by both observers) and consequently result
in underestimates of total population size (Caughley &
Grice, 1982). Therefore, we used what we believed to be
the shortest practicable count interval (18 seconds) to
calculate the overall correction factor and to estimate the
population of marsh deer for the Pantanal. Because any
count interval can overestimate B, our population
estimates are likely to be conservative.

Fig 3: Distribution and density of marsh deer ( Blastocerus
dichotomus) in the Brazilian Pantanal.
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Table 2: Relation between marsh deer abundance and stratification based on habitat type 1 in the Brazilian Pantanal (1991).
SE= standard error.

Stratum
1
2
3
4
5
6

density
(ind/km2 )
0.29 a
0.09 b
0.13 b
0.26 a
0.16 b
0.19 b

SE
0.05
0.05
0.06
0.09
0.04
0.04

number of
transects
46
5
23
18
23
14

area
(km2 )
65,022
4,220
29,178
10,487
22,748
5,879

estimated
population
18,922
393
3,910
2,685
3,662
1,099

SE
3,222
207
1,634
901
901
429

1

1= areas with flooded fields or savanna vegetation; 2= areas occupied predominantly by ponds; 3= areas of
seasonal streams; 4= deeply flooded areas; 5= areas dominated by trees; 6= areas of Chaco forest or dominated by
Tabebuia or Copernicia .
Stratification based on degree of flooding (Brasil, 1979)
influenced the density of deer observed, with higher
densities occurring in areas of greater flooding (Table 1).
Stratification by habitat types also influenced the number
of deer seen; higher densities were recorded for habitat 1
than for habitat 2 (Table 2).

POPULATION ESTIMATES
The probability of seeing deer varied among
observers. No observer saw more than 79% of the deer
in the transects. Based on the uncorrected counts of
the most efficient observer, the number of marsh deer
in the Pantanal would be estimated at 28,594 ±3,876.
Correcting this observer’s counts by our double-count
multiplicative factor, we estimate the Pantanal marsh
deer population for 1991 to be 36,314 ±4,923 animals
(0.259 ±0.04 deer/km2).

Although marsh deer were observed in almost all areas
of the Pantanal, low densities occurred in the central and
eastern regions. The highest densities (> 10 deer/km2 )
were to the north and northeast of Uberaba Lake and in
the area flooded by the Negro River (Fig. 3).

Fig. 4: Familiar group of Marsh Deer in the Pantanal during the aerial survey.
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concentration of marsh deer observed in a narrow band
along the interface of flooded and dry land in the Negro
River area and Uberaba Lake.

DISCUSSION
Differences in deer densities among strata suggest
habitat preferences for the species. Our stratification could
serve to define strategies for future surveys, concentrating
sampling intensity within areas of higher deer densities
and thus improving the accuracy and precision of the
population estimate (Caughley, 1977; Caughley & Grigg,
1981; Bayliss & Yeomans, 1989 a, b). If it were our
purpose to design a survey to determine the density of
marsh deer in any given year, the sampling could be
stratified to concentrate on flooded areas. However, the
chief concern of our survey has been to further our
understanding of the biology of the marsh deer, and
particularly to monitor interannual changes in population
size for marsh deer and other species. Addressing such
questions requires the continuation of systematic
observations which repeat the methodology of previous
surveys.

The double-count method should be used in aerial
surveys whenever applicable to increase accuracy. The
method of Caughley & Grice (1982) for estimating
population size assumes that no more than one animal
exists within each transect subunit used to calculate the
correction factor. Since this is not necessarily the case
with aerial surveys, the double-count correction factor
often leads to underestimates of population size. Thus,
our overall estimate of marsh deer abundance (36,314
±4,923) is conservative. This number clearly differs from
the estimates for marsh deer given by Schaller &
Vasconcelos (1978). It indicates that vigorous populations
existed in 1991, although higher densities were confined
to habitat flooded to a depth of approximately 70 cm.
It is very difficult to compare our estimate of the deer
population with that of Schaller & Vasconcelos (1978)
because of differences in methodology. Our survey
covered the entire region, whereas the former survey was
limited to certain areas where deer were thought to be
abundant. Also, we flew at a lower altitude (60 vs. »100m),
which probably increased the proportion of animals
sighted, although even at 60m a substantial proportion
may not be observed (see Caughley, 1974). The doublecount correction technique that we used, which had not
yet been developed at the time of the former survey, also
helped us to refine our population estimate. Schaller and
Vasconcelos presumed that densities of marsh deer outside
their study areas were very low or zero. Our surveys do
not confirm that assumption for 1991. Extrapolating their
estimates of density to the entire Pantanal returns estimates
of total numbers (23,000 or approximate 0.164 deers/km2)
similar to ours.

The concentration of deer encountered in and around
the Taiamã Ecological Station, and in the flood-margin
of Uberaba Lake in the northern region of the Pantanal,
might have resulted from the local seasonality of flooding.
According to Schaller & Vasconcelos (1978), these areas
provide appropriate conditions for marsh deer during the
dry season, with water depth of < 70 cm and a great
abundance of food (primarily rooted aquatic plants). It is
also possible that the high deer densities occur because
those areas are almost inaccessible to people.
Marsh deer occur over most of the southern Pantanal
is relatively uniform. Long-time residents say that the
Taboco River marsh (a tributary of the Negro River) and
the area flooded by the lower Negro River have always
had great concentrations of marsh deer (personal
communications). Furthermore, many ranches in this
region have trophy collections of marsh deer antlers. Our
aerial survey revealed substantial concentrations of deer
in these areas, suggesting that populations there remain
vigorous.

MANAGEMENT IMPLICATIONS
In spite of lack of new data, it has been claimed since
1978 that the population of marsh deer in the Pantanal is
declining from a maximum of 7,000 individuals. However,
current general surveys are important for species presumed
to be vulnerable or endangered. The importance of
consistently acquiring new data has recently been
dramatically illustrated by the rediscovery of an “extinct”
50 kg peccary in the chaco of Paraguay and Argentina
(Mares, 1986). Our present study has demonstrated that,
within the Pantanal, marsh deer are far more abundant
than had been suspected. Outside of the Pantanal, however,
the status of the marsh deer remains unknown and may be
critical.

In the northern Pantanal, the greatest concentrations
of marsh deer are located in flooded fields surrounding
Uberaba Lake. In the southern Pantanal, the highest
densities are in marshy areas along the Negro River. This
suggests that the distribution of marsh deer is more closely
related to water depth than to our vegetation type (Fig. 4).
Obviously, the distributions we report pertain
specifically to our dry-season sample. Schaller &
Vasconcelos (1978) report that flooding can force marsh
deer in the Poconé Pantanal to make seasonal migrations
of up to 50 km. This phenomenon could explain the
18
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It has been reported that the (presumed) decline in
populations of the marsh deer may have been exacerbated
by diseases contracted from cattle (Schaller &
Vasconcelos, 1978). However, there are no studies on the
incidence of bovine disease in marsh deer. Although we
have no way of knowing whether Schalle’s and
Vasconcelos (1978) estimates were accurate, we can affirm
that marsh deer have not been declining from a high of
7,000 individuals in 1978. During that period the
population either increased dramatically or remained
relatively stable. We believe the latter is more likely.
Furthermore, our research indicates that the two species
have different habitat preferences. The interaction of cattle
and marsh deer in areas of mutual distribution needs to
be studied.
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