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Notes on the behavior of opossum (Didelphis sp.) in the wild in
Usumacinta Canyon, México
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Opossums are nocturnal, generalist, and opportunistic animals; however, little is known about their behavior in the wild, as most of the stu-
dies currently available have been conducted in captive individuals. This note reports the behavior of Didelphis sp. living in the wild as captured
from camera trap photos and videos, highlighting the use of the tail to carry materials. The study was conducted in the Usumacinta Canyon,
state of Tabasco, México. One camera trap was placed on 8 April 2020; it was left operating and set to capture photographs and videos. It was
reviewed on 2 May 2020, identifying and sorting out the files corresponding to Didelphis sp. The behavior observed was identified, considering
the time of capture and the sex of each individual identified. A total of 209 wildlife records were obtained, with 55 pertaining to Didelphis sp.;
all were captured during the night. Five main types of behavior were identified, including carrying the young on the back and transporting
plant material with the tail, mostly leaves of hackberry shrub (Celtis iguanaea) to build the nest. Most of the behaviors observed correspond
to foraging; however, the behavior of transporting plant material with the tail, presumably to build the nest, is reported for the first time for
México. Also, three nighttime peaks of activity are reported, as well as a female carrying the young in the marsupium and later on her back.

Key words: Behavior; camera trap; reproduction; time of activity; use of the tail.

Los tlacuaches son animales nocturnos, generalistas y oportunistas; no obstante, se conoce poco de su conducta en vida silvestre, ya que
la mayoria de los estudios existentes son en cautiverio. En esta nota se reporta la conducta de Didelphis sp. en vida silvestre utilizando fotos y
videos de una camara trampa, resaltando el uso de la cola para transportar material. En el Caiidn del Usumacinta, Estado de Tabasco, México,
se coloco una camara trampa el 8 de abril de 2020; se dejo6 funcionando y programada para tomar fotografias y videos. Se revisé el 2 de mayo
del mismo afo, identificando y separando los archivos correspondientes a Didelphis sp. Se identificé la conducta observada, considerando la
hora y el sexo de cada individuo identificado. Se obtuvieron 209 registros de fauna silvestre, de los cuales 55 correspondieron a Didelphis sp.,
todos capturados durante la noche. Se identificaron 5 conductas principales dentro de las que destacan el transito con crias en el lomo y el
transporte de material vegetal con la cola, probablemente hojas de garabato (Celtis iguanaea) para la construccion del nido. La mayoria de
las conductas observadas corresponden al forrajeo; sin embargo, se reporta, por primera vez para México, el comportamiento de transportar
material vegetal con la cola, presumiblemente para construir su nido. También, se reportan 3 picos de actividad durante la noche y se observa
a una hembra con crias en el marsupio y posteriormente en su lomo.

Palabras clave: Cdmara trampa; comportamiento; horario de actividad; reproduccién; uso de cola.
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México is home to 12 species of marsupials (Didelphidae; et al. 2016; Pérez-Hernandez et al. 2016); therefore, these

Medina-Romero et al. 2012; Arcangeli et al. 2018), an ances-
tral group of great relevance for understanding the evo-
lution of mammals. Two of these species are commonly
known as opossum; these are very similar to each other.
The southern opossum (Didelphis marsupialis) is found
exclusively in the Mexican southeast, while the northern
opossum (D. virginiana) is distributed throughout the Mexi-
can territory, except the northwest region (Astua de Moraes

two species are sympatric over an extensive region.

Opossums are nocturnal, generalist, and opportunistic
animals. They thrive in various habitats, even in areas with
severe anthropogenic disturbance, and move across long
distances in search of resources (McManus 1974; Kimble
1997; Oceguera-Gonzdlez and Gonzdlez-Romero 2008;
Coronel-Arellano et al. 2021). Behavioral studies on these
species are scarce and old; most of them were carried out
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in individuals observed in captivity or semi-captivity (Pray
1921; Layne 1951; Holmes 1991; Kimble 1997). Opossums
have been described as mostly solitary animals with ago-
nist interactions, except during mating and parental care;
however, neutral and friendly interactions have also been
reported (Holmes 1991; Kimble 1997).

The reproductive biology has been described in more
detail for D. virginiana (e.g., McManus 1974) than for D. mar-
supialis. Gestation in D. virginiana lasts approximately 13
days; the offspring remain in the marsupium for 65 days,
attached to a nipple. For this reason, although litters from
18 to 21 individuals have been observed, only 13 survive
on average, matching the number of nipples in females.
Similar data have been reported for D. marsupialis, except
for the number of nipples, which are approximately 9,
although litters of 10.7 offspring have been reported in
captivity (Tyndale-Biscoe and MacKenzie 1976; Dezonne-
Motta et al. 1983).

The breeding seasons, number of offspring per litter,
and number of litters per year vary according to the geo-
graphic location. Only a single study has been carried out
in México on the reproduction of these species in coffee
plantations of central Veracruz (Oceguera-Gonzéalez and
Gonzalez-Romero 2008), reporting that opossums mate at
the end of January and produce litters of 7 offspring in both
species. A Venezuelan study (Cabello 2006) reported that
precipitation determines the reproductive season (in the
driest months) for both species, resulting in 3 litters of 3to 9
offspring per year. In contrast, Tyndale-Biscoe and MacKen-
zie (1976) suggest that photoperiod is the factor regulating
the onset of reproduction in D. marsupialis, with 2 large lit-
ters (6.5 offspring) or 3 small litters (4.5 offspring) per year.

Similar to other mammal species, opossums build nests
in burrows or tree holes to protect their offspring from
the environment and other animals. There are specific
reports about this behavior for D. virginiana, but only one
for D. marsupialis. The detailed behavior of how D. virgin-
iana collects and carries materials to build a nest is as fol-
lows. First, it takes a piece of building material with the
mouth, then uses the front legs to pass it under the abdo-
men and places it on the curved tail under its body; last,
using the hind legs, it pushes the material to the curve of
its tail, which is then rolled over to hold the material during
the trip to the nesting site (Smith 1941; Layne 1951). This
behavior seems to be the same in D. marsupialis, except
that when the tail is full, females also use the marsupium to
carry the material; the latter may be an exceptional report
(Delgado-Velez et al. 2014).

The material used to build their nests is not clearly iden-
tified, and it may vary depending on the particular ecosys-
tem they inhabit. For instance, a male opossum (D. virgin-
iana) in captivity used dry leaves, feathers, and strips of
newspaper (Layne 1951). In contrast, the only report on
D. virginiana in the wild (Smith 1941) mentions the collec-
tion of dry leaves from the ground. In a separate report (the
oldest mentioning this behavior), the researcher provided
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the material used (autumn leaves; Pray 1921). Also, a study
on the gray short-tailed opossum (Monodelphis domestica)
has reported that females build nests of better quality than
males and that temperature influences nest construction
(Fadem et al. 1986).

This study reports very interesting data on the reproduc-
tion and behavior of Didelphis sp. in the wild, obtained from
photographs and videos captured during the participatory
monitoring program of the Usumacinta Canyon Flora and
Fauna Protection Area (APFFCU, for its name in Spanish),
which aims to document the species diversity of wild ter-
restrial vertebrates.

The APFFCU is located in the municipality of Tenosique,
state of Tabasco, México. It is bordered by the state of Chi-
apas, México, to the east and by Guatemala to the south,
where the Sierra del Lacandén National Park is located. It
comprises 46,128.49 ha, including human settlements,
water bodies, induced grasslands, crops, high evergreen
rainforest, low thorny sub-deciduous rainforest, high ever-
green rainforest with secondary vegetation, and tular veg-
etation (SEMARNAT 2015).

The daily activities of APFFCU staff include a participa-
tory monitoring program with committees from different
localities within the protected area. As part of this program,
in the Nifos Héroes de Chapultepec ejido on 8 April 2020,
the community brigadier Vicente Lopez Moreno placed one
Bushnell Model 119975C 12 megapixels (mp) camera trap
at geographic coordinates 17° 16" 18.4" N, 91° 25" 10.2" W
(Figure 1) and 564 m, corresponding to a high evergreen
rainforest. The camera trap was set to capture one photo-
graph followed by one 15-second video, with a 30-second
activation interval in case of motion detection; it was left
operating until 2 May 2020, for a total of 25 camera trap
days. A sardine can was used as bait only once at the start
of the camera trapping period.

The photographs and videos captured were reviewed,
sorting out all the captures corresponding to Didelphis
sp. Didelphis virginiana and D. marsupialis were differenti-
ated based on the tail coloration: less than half of the tail is
black in the northern opossum (D. virginiana) while more
than half is black in the southern opossum (D. marsupialis),
according to Aranda-Sanchez (2012). However, we con-
sidered that this character alone is insufficient for reliable
identification.

The number of photographs and videos was counted,
as well as the effective capture time, defined as the period
of time that an individual is observed within the 15-sec-
ond total duration of each video. The time of capture was
recorded for all photographs; the sex (female or male) and
life stage (adult or young) of each specimen were noted, and
an identification key was assigned in each case (Table 1).
Whenever possible, the sex was determined from the visu-
alization of the scrotum in males and the marsupium or by
carrying offspring, either in the marsupium or on the back,
in females.
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Figure 1. Geographic location of the camera trap (red star) placed in the Usumacinta Canyon Flora and Fauna Protection Area (APFFCU), Tenosique, Tabasco, México.

Aspects such as size, sex, color patterns, and tail shape
were considered to characterize each individual, consider-
ing the latter two aspects as natural marks that uniquely
identify each individual, similar to the identification
approach applied for other species such as the ocelote
(Leopardus pardalis; Gébmez-Ramirez et al. 2017), leop-
ard (Panthera pardus; Webb et al. 2020), and chimpanzee
(Pongo spp.; Spehar et al. 2015). The observed behaviors
were classified as described in McManus (1974), Holmes

(1991), and Kimble (1997).

A total of 209 wildlife records were captured, with 55
pertaining to Didelphis sp.. 45 photographs with their
respective 15-second video, 5 photographs with no video,
and 5 videos with no previous photograph. All captures
where the complete tail was observed corresponded to
D. virginiana, including all the individuals identified. In
total, 12 min 30 s of video was filmed, of which 9 min 28 s
was the effective capture time during which the animal is
observed. All records were captured during the night, with
peaks of activity from 01:00 to 02:00 hr, 04:00 to 06:00 hr,
and 19:00 to 21:00 hr, with less activity from 21:00 to
24:00 hr (Figure 2).

A total of 56 captures of opossum were obtained; 2
individuals were observed in a single video, and 5 differ-
ent individuals were identified. 43 records correspond to
female opossum, 5 to male opossum, 1 to a young, and 7 to
individuals that could not be identified or sexed (Table 1).
One female, Th1, was observed with offspring: first, in the
marsupium (Figure 3a); later, on her back (Figure 3b). In
two captures of Th1, only 5 offspring were observed on the
back; in a third capture, 7 offspring were recorded.

Five different types of behavior were identified (Table 2).
(1) Grooming: the animal licked its front legs or it cleaned
its face with a front leg or it scraped its head with a hind
leg or all of the above. (2) Search: the opossum walked
slowly, sniffing with the snout directed to the substrate. (3)
Substrate manipulation: the animal was removing the sub-
strate with its snout slightly buried in the surface (some-
times with the help of the front legs) and possibly feeding.
(4) Passing: the opossum only passed in front of the camera
either running, walking, carrying material in its tail or car-
rying offspring on its back (Figure 3b, 3¢, 3d). (5) Arboreal
behaviors: climbing up a tree, i.e., the animal was observed
climbing up in a vertical position, holding the trunk with
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Table 1. Individuals of Didelphis sp. identified in the Usumacinta Canyon Flora and Fauna Protection Area (APFFCU), Tenosique, Tabasco, México, including the number of captures

and duration of capture.

Individuals identified

No. of captures Percentage of captures (%)

Duration of capture time (s)* Percentage of duration of capture (%)

Females** 43 76.79
Th1 33 58.93
Offspring on the back 3 5.36
Offspring in the marsupium 16 28.57

Th2 9 16.07
Males 5 8.93
Tm1 1 1.79
Tm2 4 7.14
Juveniles 1 1.79
Ul 1 1.79
NI 7 12.50

496 86.56
399 69.63
23 4.01
203 3543
82 14.31
50 8.73
15 2.62
35 6.11
15 2.62
15 2,62
12 2.09

NI: Unidentified
*Includes photograph-only records (1 photo = 1 second)
**Includes one record where the individual was not identified.

the digits of the four legs (Figure 3e), and climbing off a
tree, when the opossum was descending toward the sub-
strate in an almost vertical position, with its tail around the
trunk (Figure 3f).

Unfortunately, this study did neither visualize nests nor
clearly identify the leaves transported. However, based
on the shape and coloration of leaves, the occurrence at
the study site, and the local knowledge of one of the co-
authors (VL-M) living in the locality, it is suggested that
the leaves transported could be from the hackberry shrub,
Celtis iguanaea.

14

12

10

Numbers of Captures
(=]

0 5 10
-2

We decided to identify the opossums observed as
Didelphis sp. only, since two very similar species of this
genus co-inhabit the APFFCU, D. virginiana and D. marsu-
pialis (SEMARNAT 2015). Although there are morphologi-
cal features that are unique to each of them, such as those
described in Aranda-Sanchez (2012), these were difficult
to observe clearly in the black-and-white photographs and
videos captured. For the above, we consider that the taxo-
nomic identification based solely on the coloration of the
tail is not sufficiently robust. Nonetheless, the individuals
captured likely correspond to D. virginiana.

15 20

Time of The Day

Figure 2. Hours of activity of Didelphis sp., according to the number of captures per hour in the Usumacinta Canyon Flora and Fauna Protection Area (APFFCU), Tenosique, Tabasco,

México.
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Figure 3. Photographs captured with the camera trap that illustrate some of the behaviors observed in Didelphis sp. in the Flora and Fauna Protection Area of the Usumacinta Canyon
(APFFCU), Tenosique, Tabasco, México. (a) Opossum Th1 (Didelphis sp.) carrying offspring in the marsupium. (b) Opossum Th1 (Didelphis sp.) carrying offspring on the back. (c and d)
Opossum Th2 (Didelphis sp.) carrying material with its tail. (e) Opossum Th1 (Didelphis sp.) climbing up a tree. (f) Opossum Th1 (Didelphis sp.) climbing down a tree.

This study reports that in APFFCU, Didelphis sp. displays
3 peaks of activity in April-May (Figure 2): 01:00-02:00 hr,
04:00-06:00 hr, and 19:00-21:00 hr. This differs from the
activity described by McManus (1971) for D. virginiana, who
reported a peak from 21:00 to 02:00 hrin spring in semi-cap-
tive specimens in Ithaca, New York, based on direct obser-
vations. This discrepancy may be due to methodological or
environmental differences, since a separate study of D. vir-
giniana in the wild over nearly a year using a methodology
similar to the one in the present study (camera traps) and
in a study site closer to ours (México City, México) reported
two peaks of activity: one around 04:00 hr and another at
about 22:00 hr (Coronel-Arellano et al. 2021), which are con-
sistent with the findings reported in this note. Although

the studies mentioned coincide in describing nocturnal
habits, we suggest that the peaks of activity vary according
to the latitude and ecosystem because temperature and
lighting are different.

Most of our captures were of females, especially Th1
(58.93 %, Table 1). Th1 was observed with their offspring
from the time they were in the marsupium to the moment
when they were carried on the back (Figure 3a, 3b); the
young observed at the end of the camera trapping period
belongs to this litter, although there is no assurance thatTj1
is an offspring of Th1. The number of offspring observed
in this litter (7) is consistent with the litter size reported in
the literature (McManus 1974; Tyndale-Biscoe and MacKen-
zie 1976; Cabello 2006; Oceguera-Gonzalez and Gonzalez-
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Table 2. Behaviors identified in Didelphis sp. and their variations, observed in the Usumacinta Canyon Flora and Fauna Protection Area (APFFCU), Tenosique, Tabasco, México, includ-

ing the number of sightings and duration of capture.

Behavior identified No. of sightings

Percentage of sightings (%)

Duration of capture (s)  Percentage of duration of capture (%)

Grooming 3 4.92
Search 32 52.46
Substrate manipulation 10 16.39
Passing through 11 18.03
Running 1 1.64
Walking 10 16.39
Alone 5 8.20
Carrying material 2 3.28
Carrying offspring 3 4.92
Arboreal behaviors 5 8.20
Climbing up a tree 3 4.92
Climbing off a tree 2 3.28

23 4,05
372 65.49
91 16.02
66 11.62
1 0.18
65 11.44
40 7.04
2 0.35
23 4.05
16 2.82
10 1.76
6 1.06

s = seconds

Romero 2008); however, we first captured 5 young and then
7. The latter could be due to the position of the offspring
on the back, which prevented observing all of them; alter-
natively, they may have not left the marsupium when the
images were captured.

Most of the behaviors observed are consistent with
foraging: search (65.49 %) and substrate manipulation
(16.02 %, Table 2). Didelphis sp. is considered a general-
ist and opportunistic genus; however, there are no studies
focused on its foraging behavior, particularly in the wild.
Although the passing behavior occurred only in 11.62 % of
captures, it provided information that was last reported by
Hopkins (1977) for D. virginiana and by Delgado-Velez et al.
(2014) for D. marsupialis. Finally, arboreal behaviors (2.82 %),
i.e., climbing up (1.76 %) and down a tree (1.06 %), where the
less observed behaviors and offer an indication about these
habits in this species and its locomotion when climbing.

In captures where an opossum is observed climbing up
or off a tree (Figure 3e, 3f), the behavior is very similar to
the one observed in Caluromys philander (Dalloz et al. 2012),
especially as regards the use of the tail. When climbing up
a tree, the tail is stretched or moved to a position relative
to the body so as to maintain balance. In contrast, when
an individual is climbing down a tree, the tail is wrapped
around the trunk for quick anchoring, if needed; this obser-
vation is consistent with Dalloz et al. (2012).

Two images captured a female of Didelphis sp. (Th2)
using the tail to carry material to its nest (Figure 3¢, 3d;
Table 2); this is the first report of this behavior for México.
This behavior has also been reported in other didelphids:
Monodelphis domestica (Unger 1982; Fadem et al. 1986),

Velez et al. 2014). Nests of Marmosa canescens (Ceballos
1990) have also been reported and described, but the way
they carry the material for nest construction is unknown.

Whether the use of the tail to carry material is a learned
or an innate behavior is currently unknown; however, this
behavior has been reported in young of D. virginiana of
88 to 97 days of age with no apparent learning involved
(Hopkins 1977). The behavior observed in this study and
described above, which has also been reported for other
species of the family Didelphidae, may be an ancestral trait
typical of didelphids. Further studies are needed, which
may be challenging as these organisms are rare and diffi-
cult to observe in the wild.

Although in M. domestica both males and females
are known to build nests, with females being better at it
(Fadem et al. 1986), it is not clear whether the same holds
true for D. virginiana or D. marsupialis. Unfortunately, nests
of Didelphis sp. were not observed in this study, although
they may be similar to those described for other didelphids.
The nests described are spherical or globe-shaped (Unger
1982; Loretto et al. 2005). The nests of M. domestica have
three levels: the first is the base, the second is an inner
chamber with thick walls, and the third forms the vaulted
ceiling (Unger 1982).

In the present study, the leaves transported could not
be clearly identified; however, they probably correspond
to the hackberry shrub (Celtis iguanaea). The material used
by D. virginiana and D. marsupialis for the construction of
their nests consists mainly of dry leaves according to stud-
ies conducted in the wild (Smith 1941; Dalloz et al. 2012;
Delgado-Velez et al. 2014), although herbs and plant fibers

M. dimidiata (Gonzalez and Claramunt 2000), C. philander
(Dalloz et al. 2012), and Metachirus nudicaudatus (Delgado-

(Ceballos 1990) or pieces of roots have also been reported
(Loretto et al. 2005) for other didelphids. In studies under

Velez et al. 2014); and in males of D. virginiana (Layne 1951;
Hopkins 1977) and individuals of D. marsupialis (Delgado-
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captivity, the material for nest building has been provided,
being mostly paper strips (Hopkins 1977; Unger 1982;




Fadem et al. 1986; Gonzdlez and Claramunt 2000), and in
one case, dried leaves, feathers, and pieces of newspaper
(Layne 1951). An experimental study (Unger 1982) sug-
gests that M. domestica chooses any materials suitable
for construction; however, no other experimental studies
explored how other didelphids choose the materials they
use for nest building.

The nest-building site varies according to whether nests
are on trees, semi-arboreal, or built on the ground, as nests
can be found in holes of trees and shrubs, between tree
roots, or under the leaf litter layer (Ceballos 1990; Dalloz
etal. 2012). In addition, opossums have been observed to
change their nesting sites within two months (Loretto et al.
2005). Didelphis sp. is mostly terrestrial, but this does not
exclude all the potential nesting sites mentioned above.

Nests are assumed to provide protection from environ-
mental conditions and predation; however, not many stud-
ies have evaluated this assumption. Unger (1982) reported
that M. domestica built nests when days were sunny, sug-
gesting that nests are used to get protection from warm
weather. Conversely, Fadem et al. (1986) evaluated the
effect of temperature, finding that lower ambient tem-
peratures are related to nests built using more material,
suggesting that these nests protect from cold weather and
contribute to thermoregulation.

In our opinion, further studies on D. virginiana and D.
marsupialis in the wild are needed, for which camera traps
are very useful. These studies should include a detailed
description of the nests built in the wild and investigate
how opposums choose the materials to build their nests,
how and where nests are built, whether there are factors
affecting nest construction or prompting the relocation of
nesting sites, or whether this occurs regularly. These stud-
ies will enable us to understand the importance of nesting
and its role in reproduction and survival in these species.

Although opossums of the genus Didelphis are common,
this research reports for the first time for México their behav-
ior regarding the transport of plant material with the tail,
presumably to build a nest, and the presence of several indi-
viduals at the samessite. In addition, this study confirmed the
nocturnal habits of Didelphis sp., recording 3 peaks of activity
during April and May in the APFFCU area. Other behaviors of
opossums, such as females carrying their young in the mar-
supium and on the back, are also reported.
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