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Abstract

The bushy-tailed opossum (Glironia venusta) is a small arboreal marsupial found in the
Amazon basin. G. venusta is rarely seen and has few published sightings throughout its range.
Videos (N= 79) were obtained from arboreal camera traps located in the Las Piedras Amazon
Center near the Las Piedras River (SE Peru) from April 2017 until November 2017. Our new
records, the first for the Las Piedras River, demonstrate that the species is nocturnal with activity
peaks at 3:00 h and 20:00 h in the hours of complete darkness. The abundance of camera
trap footage of such a rarely observed species further demonstrates the effectiveness of arboreal
camera trapping to conduct species assessments.

Introduction

The bushy-tailed opossum (Glironia venusta) belongs to the family Didelphidae and the genus
Glironia (Solari & Martin 2016). G. venusta inhabits the lowland rainforests and dry forests of
Bolivia, Brazil, Colombia, Ecuador, and Peru (Solari &Martin 2016). Due to the elusive nature of
G. venusta, its populations and population trends are currently unknown and it is listed as least
concern by the IUCN red list.

Since being described by Michael Rogers Oldfield Thomas (1912), researchers have only
recorded 23 sightings of G. venusta (Sant & Catzeflis 2018, Arévalo et al. 2021, Arguero
et al. 2017, da Silveira et al. 2013). The only record of G. venusta in southeastern Peru is from
the Cocha Cashu Biological Station along the Madre de Dios River (Ardente et al. 2013, Solari
et al. 2006), approximately 210 km from our study site.

Little is known about the ecology and behaviour ofG. venusta in the wild, as previous studies
are primarily based on opportunistic sightings, individuals in captivity, and from descriptions
of morphology ofG. venusta (Díaz &Willig 2004, Ardente et al. 2013, Nogueira et al. 1999, Rossi
et al. 2010, da Silveira et al. 2013, Vieira et al. 2015). The species is primarily arboreal but occa-
sionally descends to the ground, as researchers have captured them in pitfall traps (Bernarde &
Rocha 2003). G. venusta is agile and can easily climb and navigate the canopy (da Silveira et al.
2013).G. venusta is omnivorous, with records of the species eating seeds, fruits, eggs, insects, and
gum (Nowak 1999, Auricchio & Rodrigues 1994, Emmons & Feer 1997, Fonseca et al. 1996, da
Silveira et al. 2013). Researchers previously considered G. venusta nocturnal; however recently,
it has been described as crepuscular (Emmons & Feer 1997, da Silveira et al. 2013).

The use of arboreal camera traps is rapidly increasing the knowledge of many cryptic and
arboreal species, many of which are understudied with little known about their ecology.
Information such as the activity and behaviour of these lesser-known species is important
for researchers as it allows for a better understanding of these species, which in turn allows
for better conservation or land use planning strategies in the future. Understanding species’
circadian rhythms can also be used to understand how relationships with other species influence
behaviours and thus their function within the ecosystem (Gracanin & Mikac 2022).

Two of the four camera sites at the Las Piedras Amazon Centre (LPAC) recorded a total of
79 videos of G. venusta.

Materials and Methods

Four Browning Strike Force HD 850 cameras were placed in emergent trees (a tree that is
taller than the surrounding canopy height) on the land surrounding the LPAC Research
Center (19 L 446284, 8665695). Locations were recorded using UTM 19S. Cameras 1, 2, 3,
and 4 were set up in the dry season, between April 2017 and November 2017, for a total of
195, 53, 72, and 122 nights, respectively (442 nights in total). Emergent trees were chosen by
their accessibility (i.e. avoiding crossing large streams while carrying equipment, no visible wasp
nests nearby, and branch distribution for the climbing gear). The camera trap locations were
also chosen in trees with branches that were suitable for climbing equipment to be used safely.
We used tree climbing equipment to access the canopy and place the camera traps. The cameras
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were attached to the tree using an L-shaped wooden post, and we
used elastic straps to hold the L-post to the tree, see Figure 1. After
the initial setup, cameras were checked approximately once a
month for the study duration.

Camera 1 was installed on 27 April 2017. It was placed 22 m
from the ground, located on the edge of the Las Piedras Amazon
Centre’s research facilities (19 L 446268, 8665705). Camera 2 was
installed on 18 September 2017. It was placed at a height of 26 m
from the ground and approximately 305 m from the research
facility (19 L 446158, 8665953). Camera 3 was placed at a height
of approximately 21 m (19L 445943 8666130). Camera 4 was
placed at the height of 22 m (19 L 446465 8665851). The closest
cameras to each other were 1 and 4 at a distance of 244 m, while
the furthest cameras were 3 and 4 at a distance of 595 m. A sum-
mary of these data can be found in Appendix 1.

Throughout the duration of this study, sunrise occurred
between 5:15 h and 5:40 h, and sunset occurred between 17:30 h
and 17:40 h, in the Madre de Dios region. The deployed cameras
were set to record 30-second videos during the day and night.
Videos were deemed independent if they were 30 minutes apart,
and the delay between each video was 30 seconds. Only indepen-
dent videos were used in the analysis. Analysis of overlap in the
activity records was carried out in R (R Core Team 2021) using
the package ‘Activity’ (Ridout & Linkie 2009). This was carried
out to see if there was a significant difference in activity times
recorded by each camera.

Results

The four cameras recorded 272 videos of 13 identified arboreal
mammal species, summarized in appendix 1, between April
2017 and November 2017. Of the four cameras, only cameras 1
and 2 captured images of G. venusta. A total of 79 independent
videos were of G. venusta. The overlap coefficient of activity regis-
tered between cameras 1 & 2 was 0.64 (64%); however, both cam-
eras found that there was no activity in the crepuscular periods 30
minutes on either side of sunrise and sunset.

All videos showed G. venusta travelling towards or away from
the cameras with no other notable behaviours recorded. Camera 1
captured 71 videos of G. venusta, and camera 2 captured eight.
Individual recognition is not possible for the species; however, this
study captured at least two individuals on camera 1. One individual

had a truncated tail, as seen in appendix 2, while another’s tail was
intact. The individual with the truncated tail was recorded once on
camera 1 and never detected on camera 2. Apart from this unique
individual, it is unclear how many individuals were recorded by
cameras 1 and 2.

No video of G. venusta was captured between 5:00 and 18:00,
suggesting that their behaviour is most likely nocturnal. Figure 2
shows the highest activity registers were at 3:00 h and 20:00 h.

Discussion

This was the first study to document arboreal mammals using
camera traps along the Las Piedras River. The most frequent
records of G. venusta from this study occurred during nocturnal
periods at 3:00 h, and 20:00 h respectively. These results support
the theory that this species is primarily nocturnal as previous
records have shown (Emmons & Feer 1997) and does not sup-
port the hypothesis by da Silveira et al. (2013) that this species is
crepuscular.

Although the overlap in similarity for activity patterns for cam-
eras 1 & 2 was only 64%, there was an imbalance in the records for
each camera; therefore, our conclusions are based on both cameras’
records combined. We also investigated the difference in activity
for eachmonth; however, due to an insufficient amount of data this
provided no significant results.

Figure 1. A model of the arboreal camera trap
setup (By Ali Karlen)

Figure 2. Activity records of G. venusta as recorded by cameras 1 and 2
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Although camera trapping is a common way to study terrestrial
wildlife, arboreal camera trapping is a relatively new method.
Globally, researchers have used arboreal camera trapping to study
cryptic species with varying levels of success (Gracanin & Mikac
2022, Suzuki & Ando 2019, Laughlin et al. 2020, Séguigne et al.
2022). In Peru, in the Manu Biosphere Reserve, Whitworth et al.
(2016) found arboreal camera trapping beneficial for determining
arboreal species’ presence. Their study also concluded that arboreal
camera trapping is very effective for studying cryptic, rare, and elu-
sive nocturnal species that terrestrial transect surveys would fail to
register. With very little known about many small arboreal mam-
mals, arboreal camera trapping could allow for a greater knowledge
of these species’ ecology, distributions, and behaviours, which cur-
rently are unknown. However, one consideration for this type of
research is that it requires more expensive equipment and special-
ist training to climb the trees where camera traps are placed.
Furthermore, this method of camera trapping includes the com-
plexity of vertical space as well as sampling space (Moore et al.
2021). This brings in unique challenges to avoid bias as some
branches will favour certain species, and certain heights of camera
placement will also affect the data collected. Therefore, study
design for arboreal camera trapping must be carefully considered
when designing a study in order to minimize the impacts of study
bias (Moore et al. 2021).

An increase in arboreal camera trapping will undoubtedly
increase the global scientific knowledge of many arboreal mam-
mals’ behaviours including that of G. venusta. Targeted research
for G. venusta using arboreal camera traps would require research-
ers to establish a larger camera trap grid and include a greater vari-
ety of tree types than those included in this research. Since little is
known about the habitat preferences ofG. venusta, a variety of hab-
itat types would need to be selected. A report by da Silveira et al.
(2013) stated that an adult female and cubs were seen foraging
along the vegetation’s edge where more lianas occur. A second
reported sighting by da Silveira et al. (2013) stated that when
the adult climbed up a tree that was not directly linked to other
trees, she was forced to descend from the canopy and climb up
another tree. In our study, the two trees where G. venusta was
recorded anecdotally had more foliage and lianas. As it seems that
lianas play a role in G. venusta’s navigation of the canopy, it is sug-
gested that future studies focus on trees with more lianas and foli-
age. Furthermore, in our findings, we found that only 2 of the
4 cameras detectedG. venusta. As it has not been recorded inmany
other studies, this suggests that their habitats might be niche and
restricted even to individual trees or tree clusters.

Additionally, the forest surrounding LPAC is primarily a flood-
plain riverine successional forest. The area surrounding LPAC is a
mix of privately protected forest concessions and Brazil nut con-
cessions. Rapidly growing agricultural and logging communities
encroach upon the primary and secondary forests of the region
and the closest large anthropogenic disturbance, the community
of Lucerna is only 4 km from the study area. As suggested by da
Silveira et al. (2013), G. venusta may be tolerant to anthropogenic
disturbance; the proximity of our records to LPAC and the growing
anthropogenic disturbances in the region reinforce this possibility,
but further investigation is needed.

This study, along with others (Gracanin & Mikac 2022,
Suzuki & Ando 2019, Laughlin et al. 2020, Séguigne et al. 2022),
has shown the benefits of studying small arboreal mammals with
camera trapping techniques. Continuing arboreal research will
likely increase the scientific knowledge of these lesser-known, rare,
and cryptic species that have been understudied. In order to

determine the full species range, population, behaviour and
ecology of G. venusta, studies using telemetry or capture mark-
recapture would be needed to gain a better understanding of this
lesser-known species.

Supplementary material. To view supplementary material for this article,
please visit https://doi.org/10.1017/S0266467423000032
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