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Austral Opossum adjusts to life in second-growth forests by
nesting outside cavities

M. SOLEDAD VAZQUEZ,1 JOS�E TOM�AS IBARRA2,3 AND
TOM�AS A. ALTAMIRANO2*
1INIBIOMA, CONICET-Universidad Nacional del Comahue, Bariloche, R�ıo Negro, Argentina;
2ECOS (Ecology-Complexity-Society) Laboratory, Center for Local Development (CEDEL), Pontificia
Universidad Cat�olica de Chile, Villarrica Campus, La Araucan�ıa Region, Chile (Email:
altamiranotomas@gmail.com); and 3Millennium Nucleus Center for the Socioeconomic Impact of
Environmental Policies (CESIEP) & Center of Applied Ecology and Sustainability (CAPES),
Pontificia Universidad Cat�olica de Chile, Santiago, Chile

Abstract The Austral Opossum is one of the most unique vertebrates in Patagonian forests. It is not only
endemic to this habitat; it also plays a key role acting as a seed disperser, nest predator, and is prey to species of
conservation concern. However, specific information about its nesting behaviour is scattered and rudimentary at
best. Here, we: (i) use personal observations along with published data to group information about nest site
choice and (ii) investigate how flexible this behaviour is, examining the relative frequency of both cavity (natural
and artificial) and non-cavity nests. We found that Opossums placed their nests inside cavities 50% of the time
in old-growth forests but only 25% of the time inside cavities in second-growth forests. We suggest that our nat-
uralist records, along with the previous published literature, might reflect a flexible response of the species to
cavity availability. In forests suffering continuous degradation, such as Patagonian ecosystems, this flexible beha-
viour may increase the likelihood of population persistence in the future. This study leads to the following fur-
ther questions: is Austral Opossum nesting behaviour phenotypic flexibility or plasticity? Are cavities a limiting
resource for this species? Would it be more efficient for a conservation program to install nest boxes or to take
actions to encourage the understory vegetation where they can nest?
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NEW FINDINGS AND NATURAL HISTORY
OF THE SPECIES

During a sunrise in April 2019, in Puerto Blest
(Argentina), we followed an Austral Opossum
(Dromiciops gliroides) in an old-growth forest. The
individual guided us to its non-cavity nest on a
Prince Albert’s yew (Saxegothaea conspicua) tree at
1.8 m height, placed in a site with a strikingly open
understory cover (~33%). The nest was built almost
exclusively with mosses, an abundant component in
the area, on a small secondary branch. On the west-
ern slope of the Andes, in La Araucan�ıa Region in
Chile, we found another non-cavity nest of Opos-
sums. It was placed on blackthorn (Rhaphithamnus
spinosus), at 1.6 m above the ground, built mainly of
mosses as well. The forest was a second-growth stand
of roble southern beech (Nothofagus obliqua), with a

dense understory cover (85%) dominated by
R. spinosus, boxleaf azara (Azara microphylla) and
goldspire azara (A. integrifolia). In the same area, we
found another eight nests, but these were inside tree
cavities, all of them in old-growth forests, except one.
They were placed from 1.2 to 13.7 m above the
ground in lenga southern beech (N. pumilio) and coi-
gue southern beech (N. dombeyi). Interestingly,
Opossums used both cavities generated by tree decay
processes (n = 5) and those excavated by the striped
woodpecker (Veniliornis lignarius, n = 2) or the white-
throated treerunner (Pygarrhichas albogularis, n = 1).
The Austral Opossum is a small marsupial (~32 g),

endemic to the Andean Patagonian forest, where it
plays a key role acting as a seed disperser (Amico et al.
2009). It is also a nest predator (Altamirano et al.
2013; Vazquez et al. 2018) and prey item of species of
conservation concern such as rufous-legged owl (Strix
rufipes; Ibarra et al. 2017). Although we currently
know many aspects of the biology of this marsupial
(e.g. Franco et al. 2011; Celis-Diez et al. 2012;
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Honorato et al. 2016; Altamirano et al. 2019), infor-
mation about its nesting behaviour is scattered and
rudimentary at best. The latter, added to our findings
in the Andean Patagonian forest, motivated us to
review published literature for information on Austral
Opossum nest site choice (Table 1). The review
revealed considerable variation and possible pheno-
typic flexibility in its use of different nest styles and
forest types. We expect that a better understanding of
the nesting behaviour of the Austral Opossum may
support conservation strategies well-grounded in avail-
able knowledge of the behavioural biology of the spe-
cies. In this study, our objectives were to: (i) use
personal observations along with published data to
group information about nest site choice and (ii)
investigate how flexible this behaviour is, examining
the relative frequency of both cavity (natural and artifi-
cial) and non-cavity nests. We performed the literature
review using the word ‘Dromiciops gliroides’, ‘Monito
del monte’ and ‘Austral Opossum’ in the three most
common search engines: Web of Science, Scopus and
Google Scholar. We considered scientific articles and
books. A total of 125 scientific articles and one book
appeared with these parameters. Then, we selected the
bibliography related to ecological issues (n = 57) and
read each one of them with the aim of extracting infor-
mation about nesting behaviour.

PHENOTYPIC FLEXIBILITY ANDPLASTICITY

It is known that species fitness is a function of an
animal’s ability to use resources across heterogeneous
environments. Behavioural diversity and different
phenotypes allow exploiting a diversified niche,
enabling individuals from populations with a wider
habitat niche to adapt to variable environments

(Swihart et al. 2003). Animals may show phenotypic
flexibility or plasticity in resource use. Phenotypic
flexibility is a reversible within-individual variation
related to fluctuations in the environment. Mean-
while, phenotypic plasticity indicates the capacity for
change within genotypes in response to different
environmental conditions (Piersma & Drent 2003).
In unpredictable environments, a capacity for rapid
phenotypic change will have rewards in fitness, and
individuals that display flexibility in behaviour could
get an adaptive advantage. Specifically, nest construc-
tion may be adaptively adjusted. For example, in the
Andean Patagonian forest, some bird species turn
out to be facultative in the use of substrates and do
not strictly depend on tree cavities for nesting
(Altamirano et al. 2017). Austral Opossum builds
nests with well-insulated materials to deal with the
winter (Honorato et al. 2016) and modifies the num-
ber of nesting materials according to the elevation
(Altamirano et al. 2017). Moreover, the height at
which Opossums locate their nests is also variable,
ranging from 1 to 13.7 m (the highest nest found in
this study) (Jimenez & Rageot 1979; Godoy-G€uinao
et al. 2018). Here, we indicate that Opossums also
seem to show a wide habitat niche in its nest place-
ment behaviour, as they build both cavity and non-
cavity nests (Fig. 1, Table 1).

NESTING BEHAVIOUR SYNTHESIS

Cavities might offer certain advantages, such as
maintaining an optimal microclimate or providing a
safer refuge, because of their concealed locations and
small entrance diameters, which may limit predator
access (Fisher & Wiebe 2006; Coombs et al. 2010;
Cockle et al. 2015). However, cavity nesters are

Table 1. Published records about nest placement for Austral Opossum (Dromiciops gliroides)

Non-cavity

Cavity

SourceNatural Artificial

Old-growth 1 7 – Personal observations (This study)
1 – – Tejo and Font�urbel (2019)
12 8 – Jimenez and Rageot (1979)
– – 50 Honorato et al. (2016) and Altamirano et al. (2019)
– – 66 Celis-Diez et al. (2012)
14 15 116

Second-growth 1 1 – This study
2 – – Godoy-G€uinao et al. (2018)
– – 41 Honorato et al. (2016) and Altamirano et al. (2019)
– – 44 Franco et al. (2011)
3 1 85

Non-specified 2 3 – Mann (1978)

Numbers indicate the number of reported nests. The total sum of each nest placement according to forest types is shown
in bold.
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generally more limited by nest-site availability than
open nesters. In disturbed forests, cavities constitute
a limiting resource (S�anchez et al. 2007; Cockle et al.
2008; Cockle et al. 2010), so nesting outside them
appears as a possible phenotypic flexibility response
to cope with habitat fragmentation. Although the
information is still limited, it could be the case for
Austral Opossum. If we exclude artificial cavities (i.e.
nest boxes) reported in the literature, Austral Opos-
sum nests were placed 50% inside and 50% outside
cavities, regardless of the forest type (Table 1).
Moreover, in second-growth forests, Opossums built
non-cavity nests (75%) in a higher proportion than
inside cavities (25%), but they still used nest boxes if
they were present (Table 1).

CONCLUSIONS AND FUTURE DIRECTIONS

Austral Opossums seem to exhibit flexible nesting
behaviour, selecting from a range of different avail-
able materials for their construction and from differ-
ent substrates for the placement of their nests. This
width of habitat niche may be a central aspect of
their capability to survive and exploit resources across

heterogeneous environments. Moreover, the fact that
Opossums use nest boxes in second-growth forests,
where it mainly builds non-cavity nests, might reflect
a flexible response of the species to cavity availability.
Thus, in second-growth forests where cavities are
limited, the relative importance of understory vegeta-
tion as a nesting substrate might be greater than in
old-growth forests. Furthermore, it is known the
Andean Patagonian forests are suffering rapid degra-
dation at an unprecedented rate (Echeverr�ıa et al.
2006; Otavo & Echeverr�ıa 2017). In the face of a
changing environment, the flexible behaviour of Aus-
tral Opossum is increasingly relevant as it can
increase the likelihood of survival of the species. Due
to the ecological role played by the Opossums, the
preservation of the marsupial would have positive
consequences on the larger ecological community
(Font�urbel & Jim�enez 2011; Ibarra & Martin 2015).
Our study leads to further research addressing the
following questions: (i) is Austral Opossum nesting
behaviour phenotypic flexibility or plasticity? (ii) Are
cavities a limiting resource for this species? (iii) What
is more efficient for Austral Opossum conservation in
disturbed forests, to deploy nest boxes, or conserving
the understory where they can nest?

Fig. 1. Phenotypic flexibility exhibited by Austral Opossum (Dromiciops gliroides) in its nesting behaviour: nests built in (a) a
natural cavity (purple circle), (b) an artificial cavity or nest box (orange circle) and (c) non-cavity (green circle). Photos by
Gonzalo Santib�a~nez (on Bamboo), Fernando Novoa (purple), Camila Bravo (orange) and Camila Tejo (green).
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