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ABSTRACT

This paper shows, in time duration and frequency of records, the activity of the white-eared opossum
Didelphis albiventris Lund, 1840, in a mangrove and its interaction with the yellow-crowned night
heron Nyctanassa violacea (Linnaeus, 1758). We used six camera traps for ten months. Results from
596 recorded events showed a nocturnal circadian activity pattern. Events recorded show that the
opossum feeds on remains from the bird’s predatory activity. The work discusses the behavior of
taking advantage of resources involuntarily provided by other animals. It emphasizes the generalist
and opportunistic characteristics of the opossum and its ability to adapt to different ecosystems.
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RESUMO - Atividade do timbu Didelphis albiventris Lund, 1840, e sua interacido com o savacu-
de-coroa Nyctanassa violacea (Linnaeus, 1758) em manguezal urbano no nordeste do Brasil.
Apresentamos, em tempo de duracio e frequéncia de registros, a atividade do Didelphis albiventris
Lund, 1840 em um mangue e sua interacio com o savacu-de-coroa, Nyctanassa violdcea (Linnaeus,
1758). Utilizamos seis armadilhas fotograficas durante dez meses. O marsupial apresentou um
padréo de atividade circadiano noturno. Registrou-se alimentacio de restos provenientes da atividade
predatéria da ave. O trabalho discute a estratégia de aproveitar recursos providos por outros animais
e ressalta a caracteristica generalista e oportunista do timbu e sua capacidade de se adaptar aos
diferentes ecossistemas.

Palavras chave: comportamento, maré, marsupial, ritmo biol6gico
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White-eared opossums Didelphis albiventris (Didelphidae, Didelphimorphia) are
common in urban environments. They are widely distributed in Northeastern Brazil,
not in the Atlantic Forest of Southeastern Brazil or the Amazon Forest (Dias & Per-
ini 2018; Marsh et al. 2022). Despite their broad distribution, most of the available
information on the biology of this species in Brazil comes from studies conducted in
patches of forests in the southern part of the country (Céceres 2000, 2003), and few in
the northeastern region of Brazil (Aléssio et al. 2005; Calazans & Bocchiglieri 2020).
White-eared opossums are broadly distributed and can be found in different environ-
ments, such as in Caatinga, Cerrado, edges of the Atlantic Forest, and northeastern
mangrove, as well as in highly human-modified environments, being considered sy-
nanthropic animals in urban areas (Bezerra-Santos et al. 2021). That broad distribu-
tion is supported by a generalist feeding habit, including various food items consumed
opportunistically (Eisenberg & Redford 1989; Santori et al. 1995; Leite et al. 1996;
Carvalho et al. 1999; Caceres & Monteiro-Filho 2001; Caceres 2002; Lessa etal. 2023).

The occurrence of marsupials in mangroves was reported in some papers (Fernan-
des et al. 2006; Graipel & Filho 2006; Prevedello et al. 2009). They are part of a man-
grove-associated fauna and transit between the mangrove and the dry land. Still, there
are few studies on the ecology and behavior of marsupials in those environments.

In this study, we investigated the pattern of activity of white-eared opossums in an
urban mangrove. We showed for the first time that they may directly benefit from the
yellow-crowned night heron Nyctanassa violacea (Linnaeus, 1758) (Ardeidae, Peleca-
niformes) by opportunistically feeding on its regurgitated pellets. The study was con-
ducted at Chico Science mangrove in the Espaco Ciéncia Museum (latitude -8.03389;
longitude -34.86917), Olinda-Pernambuco, Brazil. The size of the mangrove area is
approximately two hectares. The climate is predominantly tropical, with a drier sea-
son during the summer (Nascimento et al. 2020). The vegetation mainly comprises
Rhizophora mangle, Laguncularia racemosa, and Avicennia schaueriana (Periquito et
al. 2008).

Six camera traps (Suntekcam mini600) were installed every 50 meters on the banks
of the mangrove and monitored over approximately ten continuous months between
February and December 2022. The sampling effort was calculated by multiplying
the number of camera traps by the number of sampling days. To avoid counting the
same behavior more than once, we used media for at least 10 minutes apart, not in-
cluding those within shorter intervals (Yasuda 2004; Srbek-Araujo & Chiarello 2013;
Sollmann 2018). The cameras were programmed to take a photograph followed by a
short 10-second video. The software Timelapse 2.3.0.6 (by Saul Greenberg, Universi-
ty of Calgary-CA) was used for data analysis. A spreadsheet was generated with the
records and information about the date, time, moon phase, and temperature. Tide
data was obtained from the Brazilian Navy information service. The frequency of
pictures with D. albiventris was separated into two groups according to high and low
tide phases. A chi-square test was used to compare groups. The movies were used
to calculate the hourly duration of the activity and the cosinor method (Cornelissen
2014) for test rhythmicity.
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The sampling effort accumulated during the ten months of study (1830 camera
days) resulted in 8213 independent pictures and the same number of films, with
596 (7.25%) recording the presence of white-eared opossums. Data show noctur-
nal behavior (Fig. 1a), and the cosinor method indicated circadian rhythmicity, with
acrophase at 21h (Zero-amplitude test; F= 459.24; p< 0.00001) (Fig. 1b). The fre-
quency of records with the presence of D. albiventris is higher at low tide and lower
at high tide (X2= 7.386; GL= 1; n= 8213; p= 0.0065) (Fig. 2). Behavioral analysis in-
dicates that D. albiventris used the mangrove mainly for foraging (57.6%), but some
records show walking (32.4%), eating (8.7%), agonistic behavior (0.7%), collecting
leaves (0.3%), grooming (0.2%), and defecating (0.2%). Identifying the food items
consumed by D. albiventris was possible in only 15.4% of the records, which included
7.7% crabs, 7.7% coconut remains, and 1.9% regurgitated pellets from N. violacea.
Records show that individuals of D. albiventris sometimes (14.8%) forage after N.
violacea feeds in some place. Didelphis individuals use the leftovers in two ways: the
bird breaks the big crabs into small pieces, and the marsupial feeds on the remaining
legs, claws, or small parts; the bird regurgitates pellets of undigested food, and the
marsupial eats them (Fig. 3).

The more extensive time spent by opossums to explore the mangrove at low tide
can be related to the organic matter brought by the tide and the activity of crabs at
the border of burrows. The predominantly nocturnal-circadian activity of opossums
is well known (Ferreira & Vieira 2014; Marques & Fabidn 2018; Santiago et al. 2019).
We did not find a correlation between tide and opossum activity, and the data may
indicate opportunistic behavior.

Didelphis albiventris has a frugivorous-omnivorous diet, consisting mainly of fruits
(Silva et al. 2014). Still, few studies report the consumption of crabs by Didelphis in
mangrove environments (Caceres 2003; Pereira Junior et al. 2019). Caceres (2003)
reported the consumption of crabs by D. aurita in a stream in a fragment of Araucaria
Forest in Curitiba city. It seems that, during the reproductive period, females prio-
ritized foraging close to streams. Pereira Junior (2019) reported that D. albiventris
opportunistically feeds on captive guaiamum crabs (Cardisoma guanhumi) in Nor-
theast Brazil. This paper shows that crabs can be a high source of protein used by D.
albiventris that inhabit areas bordering mangroves.

Our findings showed a circadian behavior with activity peak at 21h. During the
frequent incursions of D. albiventris into the mangrove, they consumed pellets regur-
gitated by N. violacea and crab remains captured by this bird. Although other beha-
viors have been recorded, D. albiventris explores mangroves mainly in search of food,
reinforcing what we know about the opportunistic nature of its behavior in these
environments.
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Figure 1. Representation of rhythmicity in the activity of D. albiventris. A) Average time duration per hour, of the
activity of D. albiventris showing day/night cycles, and tide height. Duration in minutes per hour, tide height in
centimeters; B) Cosinor fitted curve showing the duration of events of activity of D. albiventris (acrophase= 21h;
bathyphase= 9h; zero-amplitude test: n= 1897; F= 459.24; p< 0.00001).
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Figure 2. Cumulative total of events recorded with the presence of D. albiventris and their relationship with tidal
phases. A significantly higher number of events were recorded during low tide (X2= 7.386; GL= 1; n= 8213; p=
0.0065).
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Figure 3. Sequence of consumption events by D. albiventris of the pellet regurgitated by N. violacea. A) Pellet re-
gurgitation; B) N. violacea moves away and leaves the pellet (arrow) on the ground; C) arrival of D. albiventris 28
seconds later; D) pellet consumption by D. albiventris.

ACKNOWLEDGEMENTS

We thank the administration of Pernambuco State and Espaco Ciéncia Museum for
permission to carry out this study on its premises.

LITERATURE CITED

Atgssio, F., A. Menpes Pontes, & V. Siva. 2005. Feeding by Didelphis albiventris on tree gum in the northeast-
ern Atlantic Forest of Brazil. Mastozoologia Neotropical 12:53-56.

BezerRrA-SaNTOS, M. A, R. A. N. Ramos, A. K. Campos, F. Dantas-Torres, & D. Otranto. 202 1. Didelphis spp. opos-
sums and their parasites in the Americas: A One Health perspective. Parasitology Research 120:4091-
4111. https://doi.org/10.1007/s00436-021-07072-4

Caceres, N. 2000. Population ecology and reproduction of white-eared opossum Didelphis albiventris
(Mammalia, Marsupialia) in an urban environment of Brazil. Ciéncia e Cultura 52:171-174.

Caceres, N. 2002. Food Habits and Seed Dispersal by the White-Eared Opossum, Didelphis albiven-
tris, in Southern Brazil. Studies on Neotropical Fauna and Environment 37:97-104. https://doi.
org/10.1076/snfe.37.2.97.8582

Caceres, N. 2003. Use of the space by the opossum Didelphis aurita Wied-Newied (Mammalia, Marsupial-
ia) in a mixed forest fragment of southern Brazil. Revista Brasileira de Zoologia 20:315-322.

Céceres, N. C., & E. L. A. Montemro-Firo. 2001. Food habits, home range and activity of Didelphis aurita
(Mammalia, Marsupialia) in a forest fragment of Southern Brazil. Studies on Neotropical Fauna and

NOTAS SOBRE .P> MAMIFEROS SUDAMERICANOS



Leandro L. S. Nascimento, Maria G. B. Tenério, Fabiana C. Santana, Valdir L. Silva, and Filipe M. Aléssio

Environment 36:85-92. https://doi.org/10.1076/snfe.36.2.85.2138

Carazans, J. E, & A. Boccuieriert. 2020. Small mammals in restinga areas of north-eastern Brazil. Mastozoo-
logia Neotropical 27:298-305. https://doi.org/10.31687/saremMN.20.27.2.0.05

Carvarao, E. M. V,, P. S. PvaERo, F. A. S. FERNANDEZ, & J. L. NEssmian. 1999. Diet of small mammals in Atlantic
Forest fragments in southeastern Brazil. Revista Brasileira de Zoociéncias 1:91-101.

CornELISSEN, G. 2014. Cosinor-based rhythmometry. Theoretical Biology and Medical Modelling 11:1-24.
https://doi.org/10.1186/1742-4682-11-16

Duss, C., & E. Perint. 2018. Biogeography and emergence of the genus Didelphis (Didelphimorphia, Mam-
malia). Zoologica Scripta 48:645-654. https://doi.org/10.1111/zsc.12306

EisenBErg, J. F, & K. H. Reprorp. 1989. Mammals of the Neotropics. Vol.1. 1st edition. University of Chicago
Press, Chicago.

FERNANDES, M., F. ANDRADE, & J. Siiva Junior. 2006. Dieta de Micoureus demerarae (Thomas) (Mammalia, Di-
delphidae) associada as florestas contiguas de mangue e terra firme em Braganca, Pard, Brasil. Re-
vista Brasileira de Zoologia 23:1087-1092. https://doi.org/10.1590/S0101-81752006000400015

Ferrera, M. S., & M. V. Vierra. 2014. Activity pattern of the neotropical marsupial Didelphis aurita in
south-eastern Brazilian Atlantic Forest. Journal of Tropical Ecology 30:169-172. https://doi.
org/10.1017/S0266467413000886

Grarper, M, & M. Fizro. 2006. Reproducéo e dindmica populacional de Didelphis aurita Wied-Neuwied
(Mammalia: Didelphimorphia) em ambiente periurbano na Ilha de Santa Catarina, sul do Brasil. Bio-
temas 19:65-73.

Leitg, Y. L. R, L. P. Costa, & J. R. StarLines. 1996. Diet and vertical space use of three sympatric opossums in a
Brazilian Atlantic Forest reserve. Journal of Tropical Ecology 12:435-440. https://doi.org/10.1017/
S0266467400009640

Lessa, L., R. CarvarHo, & D. Astua. 2023. Food Habits of American Marsupials. American and Australasian
Marsupials (N. C. Céceres & C. R. Dickman, eds.). Springer, Cham. https://doi.org/10.1007/978-3-
030-88800-8_22-2

Marques, R, & M. Fapian. 2018. Daily activity patterns of medium and large neotropical mammals in
an area of Atlantic rain forest at altitude. Revista Brasileira de Zoociéncias 19:38-64. https://doi.
org/10.34019/2596-3325.2018.v19.24736

Mars, C., £T AL. 2022. Expert range maps of global mammal distributions harmonized to three taxonomic
authorities. Journal of Biogeography 49:97-992. https://doi.org/10.1111/jbi.14330

Nascvento, G., E. RiBero, & E. Morera. 2020. Classificacéio climatica da microrregido de Recife-PE. Geo-
pauta 4:124.

PEREIRA JUNIOR, R., R. SANTANA, R. BriTo, & G. Ropricues. 2019. Do manguezal a panela: Aspectos bioecolégicos
da cadeia produtiva do Guaiamum (Cardisoma guanhumi Latreille, 1825). Journal of Environmental
Analysis and Progress 4:280-289. https://doi.org/10.24221/JEAP.4.4.2019.2735.280-289

Periquito, M., G. PEREIRA, & M. Brito. 2008. Aves no manguezal do Espaco Ciéncia, Olinda, Pernambuco.
Atualidades Ornitoldgicas 145:36-38.

PrevEDELLO, J., R. Ropricues, & E. MonTero-Fiiro. 2009. Vertical use of space by the marsupial Micoureus par-
aguayanus (Didelphimorphia, Didelphidae) in the Atlantic Forest of Brazil. Acta Theriologica 54:259-
266. https://doi.org/10.4098/j.at.0001-7051.063.2008

SanTiaco, W, C. Fonskca, A. Zanzmv, F. MacHADO, A. Moura, & M. Fontes. 2019. Activity pattern for medium and
large mammals from the Cerrado domain. Natureza online 17:16-25.

Santori, R. T., D. Astua DE Morats, & R. CErQUEIRA. 1995. Diet composition of Metachirus nudicaudatus and
Didelphis aurita (Marsupialia, Didelphoidea) in Southeastern Brazil. Mammalia 59. https://doi.
org/10.1515/mamm.1995.59.4.511

Siva, A. R, E. D. Forneck, S. A. D. L. Borbignon, & C. V. Capemartort. 2014. Diet of Didelphis albiventris Lund,
1840 (Didelphimorphia, Didelphidae) in two periurban areas in southern Brazil. Acta Scientiarum.
Biological Sciences 36:241. https://doi.org/10.4025/actascibiolsci.v36i2.20444

Sorrmany, R. 2018. A gentle introduction to camera-trap data analysis. African Journal of Ecology 56:740-
749. https://doi.org/10.1111/aje.12557

SrBEK-ARAUJO, A., & A. Criarerro. 2013. Influence of camera-trap sampling design on mammal species cap-
ture rates and community structures in southeastern Brazil. Biota Neotropica 13:51-62. https://doi.
org/10.1590/81676-06032013000200005

Yasupa, M. 2004. Monitoring diversity and abundance of mammals with camera traps: a case study on
Mount Tsukuba, central Japan. Mammal Study 29:37-46. https://doi.org/10.3106/mammalstu-
dy.29.37

NOTAS SOBRE (; MAMIFEROS SUDAMERICANOS



