
Biota Neotropica 22(1): e20211301, 2022
www.scielo.br/bn

Moving far from water: unusual dispersal movement of the water opossum 
(Chironectes minimus: Didelphimorphia, Didelphidae) in central Brazil

André Faria Mendonça1*  & Emerson Monteiro Vieira1

1Universidade de Brasília, Instituto de Ciências Biológicas, Departamento de Ecologia, Laboratório de 
Ecologia de Vertebrados, Campus Darcy Ribeiro, 70919-970, CP 04457, Brasília, DF, Brasil.

*Corresponding author: mendonca.af@gmail.com

MENDONÇA A.F., VIEIRA, E.M. Moving far from water: unusual dispersal movement of the water opossum 
(Chironectes minimus: Didelphimorphia, Didelphidae) in central Brazil. Biota Neotropica 22(1): e20211301. 
https://doi.org/10.1590/1676-0611-BN-2021-1301

Abstract: Unusual movements of an animal can potentially represent a dispersal event. A higher frequency of young 
males dispersing is a pattern observed for most part of polygynous or promiscuous mammals with these dispersion 
events occurring, mainly, before or at the beginning of the breeding season. The water opossum (Chironectes 
minimus), the only marsupial adapted for semi-aquatic life, occurs from Mexico to Argentina and it has been 
mostly described as a sensitive species to river and riparian vegetation degradation, occurring exclusively near 
water curses. Here we describe the first record of long-distance movement of a water opossum not associated with 
riverine vegetation through dry land. We captured a healthy adult male of C. minimus in July 2012 beside of a 
highway (DF-001) located 1,100 m from nearest gallery forest in the Federal District. The region is characterized 
by urban and suburban residential, small fragments of typical savanna and degraded gallery forests. Our unique 
record could be an event of dispersion through degraded dry lands as observed for other semi-aquatic mammals 
and also suggests that this species is more resistant to anthropogenic disturbances than previously described. Also, 
information about dispersal patterns of water opossum is scarce and may contributes to a deeper understanding 
of ecological requirements of this species.
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Afastando-se da água: movimento de dispersão incomum da cuica d’água (Chironectes minimus: 
Didelphimorphia, Didelphidae) no Brasil central

Resumo: Deslocamentos incomuns realizados por um animal podem representar potencialmente um evento de 
dispersão. Grande parte dos mamíferos poligínicos ou promíscuos, apresentam uma maior frequência de machos 
jovens dispersando, e esses eventos ocorrem, principalmente, antes ou no início da estação reprodutiva. A cuíca 
d’água (Chironectes minimus), único marsupial adaptado à vida semiaquática, ocorre do México à Argentina. Tem 
sido descrito principalmente como uma espécie sensível à degradação de cursos d’água e matas ciliares, ocorrendo 
exclusivamente próximo aos cursos d’água. Desta forma, descrevemos aqui o primeiro registro do deslocamento de 
longa distância de uma cuíca d’água não associado à vegetação ribeirinha através de um ambiente seco. Capturamos 
um macho adulto saudável de C. minimus em julho de 2012 à margem de uma rodovia (DF-001) localizada a 
1.100 m da mata de galeria mais próxima no Distrito Federal. A região é caracterizada por residências urbanas 
e suburbanas, pequenos fragmentos de cerrado sentido restrito e matas de galeria degradadas. Nosso registro 
singular pode ser um evento de dispersão através de ambientes secos antropizados, conforme observado para outros 
mamíferos semiaquáticos, o que, também, sugere que esta espécie é mais resistente a distúrbios antropogênicos do 
que descrito anteriormente. Além disso, as informações sobre os padrões de dispersão da cuíca d’água são escassas 
e podem contribuir para um entendimento mais profundo dos requisitos ecológicos desta espécie.
Palavras-chave: Yapok; Cerrado; deslocamento em ambientes secos; pequenos mamíferos.
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Introduction
Dispersal events, which may be defined as the movement and 

subsequent breeding of individuals from one area to another, play a 
crucial role on the population dynamics (Ramakrishnan 2008). The 
understanding of dispersal patterns, especially related to long-distance 
dispersal, is crucial for species conservation specially with the current 
global scenario of land use change (Trakhtenbrot et al. 2005). Adequate 
information about dispersal of elusive species however, is not easily 
obtained. This is the case of the water opossum or yapok (Chironectes 
minimus, Zimmerman 1790) (Didelphimorphia, Didelphidae), an 
uncommon nocturnal small mammal (Galliez et al. 2009), which is the 
only known marsupial, fossil or living, adapted for semi-aquatic life 
(Brandão et al. 2015, Damasceno & Astúa 2016).

Like other semi-aquatic mammals, C. minimus displays numerous 
adaptations associated to this lifestyle as streamlined body shape, slightly 
flattened tail, large webbed hind feet, enlarged pisiform in the manus, dense 
and water-resistant pelage, and a well-developed pouch in both sexes. The 
water opossum feeds on fishes, crustaceans, insects, and occasionally on 
frogs and bats (Santori et al. 2006, Breviglieri & Pedro 2010). It is nocturnal 
and solitary (Galliez et al. 2009), with the breeding season beginning in June 
and extending to February (Fernandez et al. 2015).

The distribution of this marsupial ranges from southern Mexico to 
northeastern Argentina (Marshall 1978). In South America, recent records in 
southern Amazonia and central Brazil suggest that this species is distributed 
continuously from Amazonia through riparian forests in the Cerrado (Brazilian 
savanna) to the southern portion of Atlantic forest (Brandão et al. 2015). 
Most knowledge on about spatial patterns and population dynamics of water 
opossums, however, comes from studies conducted in southeastern Atlantic 
Forest, encompassing only a small part of this species’ geographic range.

Although C. minimus is classified as a Least Concern (LC) species 
according to IUCN, some populations may be threatened by the intense 
degradation of freshwater ecosystems (Torremorell et al. 2021) and 
by climate change that could lead to a 22% reduction in the area of 
potential distribution of the water opossum (Freitas-Oliveira et al. 2021). 
At local spatial scale, the water opossum is potentially threatened by 
deforestation of riverine vegetation, contamination and deterioration of 
freshwater ecosystems (Pérez-Hernandez et al. 2016). In Atlantic Forest, 
C. minimus has been described as highly sensitive to the degradation of 
riparian forest and riverine vegetation, preferring well preserved habitats 
such as streams and rivers with stony substrate, clear and fast-running 
water associated with a highly preserved riparian forest (Handley 1976, 
Galliez et al. 2009, Palmeirim et al. 2014, Leite et al. 2016). However, 
the water opossum also seems to be able to occur in degraded habitats, 
with few studies showing that this marsupial is found in degraded 
riverine forests. Brandão et al. (2015) captured an individual in a narrow 
gallery forest surrounded by monoculture in central Brazil, Prist et al. 
(2020) registered the water opossum in culverts under a highway near 
a degraded riverine forest in Atlantic Forest biome, and Arias-Alzate et 
al. (2021) described the activity patterns of the water opossum in peri-
urban areas in Colombia. A rapid decline in the potential distribution 
of the water opossum, however, has been observed, mainly caused by 
habitat loss and fragmentation (Prieto-Torres & Pinilla-Buitrago 2017).

Herein, we describe the first record of long-distance movement of a 
water opossum not associated with riverine forest through dry lands in 
central Brazil, in the core region of the Cerrado, a neotropical savanna. We 
also discuss potential implications of this record for the understanding of use 
of space and ecological requirements of the water opossum in the Cerrado.

Material and Methods
We hand-caught a water opossum in a fortuitous event at 11:30 

PM on July 6th, 2012, alongside a highway (DF-001 or Estrada 
Parque Contorno) at the kilometer 22, near the entrance of a suburban 
residential (Estância Quintas da Alvorada) localized 10 km east of 
Brasília city, Federal District, Brazil (15º49’21.10” S 47º47’40.48” W), 
at an elevation of 1,120 m a.s.l, between Antas stream (Paranoá river 
sub-basin, upper Paraná river basin) located 1,100 m from the capture 
site and Taboquinha stream (São Bartolomeu river sub-basin, upper 
Paraná river basin) located 1,250 m from the capture site (Figure 1). 
The region is characterized by urban and suburban residential areas; 
small fragments (up to 38 ha) of typical savanna (cerrado sensu stricto); 
and degraded gallery forests. The nearest gallery forest, which occurred 
along the Antas stream was located inside of the Copaibas District Park 
(Parque Distrital das Copaíbas) (Figure 1). The climate of the region 
is tropical and highly seasonal (Köppen 1948), with only 10% of the 
annual rainfall occurring between April and September (Miranda et al. 
1993). The average annual rainfall recorded over 25 years (from 1980 
to 2004) is 1440 mm, with an average temperature of 22.1 °C (data 
obtained from the meteorological station RECOR/IBGE).

Results and Discussion

The captured individual was an adult but non-reproductive male, 
apparently in good body condition, with 640g of body mass; 281mm 
of head and body length; 345 mm of tail length; 30 mm of ear length; 
63mm hind foot length; and complete dentition (i 5/4, c 1/1, p 3/3, m 4/4) 
(Figure 2). It was deposited (skin and skull) in the Mammal Collection 
of the University of Brasília with number CMUnB 3736.

Our observation is unique for water opossums and raises 
some scientific questions and hypotheses about use of space and 
environmental requirements of this marsupial. One of these is why 
was this individual caught so far from the nearest riverine vegetation 
(i.e., gallery forests). Stoddart (1970) defined long-distance movements 
as dispersal movements in with the individual moves away from the 
original area occupied by the local population. In this context, the 
capture of the non-reproductive male water opossum outside of riverine 
forests in July (dry season), in the beginning of the breeding season 
(Fernandez et al. 2015), possibly was an event of dispersion through 
dry lands. This kind of event has been observed for other semi-aquatic 
mammals, such as otters (Jancke & Giere 2011) and water voles 
(Stoddart 1970). Moreover, the month of the capture is in agreement with 
the indication that dispersal events of mammals usually occur before or 
at the beginning of the breeding season (Wolff 1994). 

Our assumption that the male water opossum was captured during a 
long-distance dispersal event is supported by some pieces of evidence. The 
dispersal of polygynous or promiscuous small mammals (as is the case of 
C. minimus) is sex-biased, with the predominance of young males (Li & 
Kokko 2019, Wolff 1994, Quaglietta et al. 2013, Liberg & von Schantz 
1985). Specifically for the water opossum, unlike most mammals, a male-
biased sex ratio has been described (Mondolfi & Padilha 1958, Galliez et 
al. 2009). Thus, a particularly high competition among males (both for 
resources and for females) would cause an even higher dispersal of water 
opossum young males in comparison to other mammals.

Other relevant point that must be evaluated is the real sensitivity 
of the water opossum to the process of degradation and isolation of 
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Figure 1. Capture location of Chironectes minimus in Federal District in central Brazil; (A) geographic distribution of C. minimus; (B) capture location in Federal 
District, Brazil; (C) the linear distance to nearest gallery forests from capture site; and green arrow indicate capture site.

riparian forests inserted in an anthropized matrix. Historically, the water 
opossum is described as a very sensitive species to the degradation 
of watercourses and riparian vegetation, occurring mainly in well-
preserved streams with stony substrate and clear, fast-flowing water 
(Galliez et al. 2009, Prieto-Torres & Pinilla-Buitrago 2017, Handley 
1976). Thus, Galliez et al. (2009) suggest that degradation of riparian 
areas may prevent dispersal to adjacent sub-basin. Furthermore, even 
the very few studies that registered water opossums in degraded habitats 
indicated that they were still associated with riverine vegetation (Arias-
Alzate et al. 2021, Prist et al. 2020, Brandão et al. 2015). Our record 
indicates, however, that there are exceptions to this strong association. 
However, this sensitivity of C. minimus to degradation and isolation 
of riparian forests may vary between biomes. In open biomes such as 

tropical savannas, gallery forests have a restricted distribution along 
rivers and streams inserted in a savanna matrix (Oliveira-Filho & Ratter 
2002), making the ability to move through dry land an potential factor 
in the maintenance of water opossum populations. Freitas-Oliveira et 
al. (2021) estimated that climate change will potentially lead to a 22% 
reduction in the geographic distribution of this marsupial, with most of 
this loss occurring in central Brazil due loss of riverine forests.

If the observed long-distance movement of the water opossum 
through dry lands was indeed a dispersal event, studies aiming to model 
the potential occurrence of this species should consider the scenarios 
in which this species may occur in anthropized environments. In 
addition, these studies should also consider the possible dispersal of 
this species between river basins, including the potential threats to the 
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Figure 2. Ventral and dorsal views of skin (A and B, respectively); and dorsal, ventral, and lateral views of skull and lateral view of mandible (C) of Chironectes 
minimus (adult male, CMUnB 3736). External measurements (head-body length: 281mm; length of tail: 345 mm; height of ear: 30 mm; hindfoot length with claws: 
63 mm; weight: 640 g; and tooth formula [i 5/4, c 1/1, p 3/3, m 4/4]).

individuals while dispersing (e.g., road crossing, lack of suitable paths). 
This possible dispersal event that we detected was not associated to a 
possible flooding and increase of suitable paths for the species, since 
the individual was captured in July, in the middle of the Cerrado dry 
season. Our assumption of long-distance dispersal event needs to be 
supported, however, by long-term studies focused on the evaluation of 
movements and space use by the water opossum mainly just before and 
in the beginning of the breeding season. Despite that, we believe that 
the evidence reported here will contribute to a deeper understanding of 
the use of space, long-distance dispersal, and ecological requirements 

of the water opossum in the Cerrado, the largest and most threatened 
tropical savannah in the world (Klink & Machado 2005).We expect 
that our previously unknown record will encourage further studies on 
the species, with potential for improving actions and policies for the 
conservation of this unique mammal.
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