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Abstract
Wildlife rehabilitation facilities in the Caribbean region are limited, yet they can provide relevant information on wild 
populations. Didelphis marsupialis insularis is a popularly hunted, under-studied, neo-tropical marsupial species that is 
increasingly being admitted for rehabilitation. The aim of this study was 1. To record the experiences of rehabilitating 
D. marsupialis insularis in the neo-tropical island of Trinidad and Tobago and 2. To extract and highlight information 
on the biology of this opossum sub-species. Using admission records, obtained over a roughly four year period, two 
breeding periods (February to March and August to October) were illustrated. Litter sizes averaged five individuals, 
with a range of 1 to 8 young. This species was found to be common in urban areas of the country, with dog attacks 
reported as the major cause for admission. Thus the information recorded by this wildlife rehabilitation facility has 
provided great insight on the sparsely studied opossum, D. marsupialis insularis.
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Reabilitação de vida selvagem: um estudo de caso do gambá neotropical, 
Didelphis marsupialis insularis, Allen 1902.

Resumo
As instalações de reabilitação e assistência à vida selvagem na região neotropical do Caribe são limitadas, mas 
informações relevantes sobre populações selvagens podem ser obtidas nesses locais. Didelphis marsupialis insularis 
é uma espécie de marsupial neotropical, subestimada e popularmente caçada; no entanto, essa espécie está sendo cada 
vez mais admitida para a reabilitação. Os objetivos deste estudo foram: 1. Registrar as experiências de reabilitação de 
D. marsupialis insularis na ilha neotropical de Trinidad e Tobago; e 2. Extrair e destacar informações sobre a biologia 
dessa subespécie de gambá. Utilizando registros de admissão, obtidos ao longo de um período de aproximadamente 
quatro anos, foram mostrados dois períodos de reprodução, de fevereiro a março e de agosto a outubro. O tamanho da 
ninhada foi em média de cinco indivíduos, variando de um a oito jovens. Comumente encontrado em áreas urbanas 
do país, os ataques de cães foram relatados como a principal causa de internação dessa espécie. Assim, a informação 
registrada por essa instalação de reabilitação de vida selvagem forneceu uma grande visão sobre o gambá D. marsupialis 
insularis, que tem sido pouco estudado.

Palavras-chave: Didelphis marsupialis insularis, fauna neotropical, gambá, reabilitação da vida selvagem.

1. Introduction

1.1 Wildlife rehabilitation
Wildlife rehabilitation can be defined as “the temporary 

care of injured, diseased and displaced indigenous animals and 
the subsequent release of healthy animals to an appropriate 
habitat in the wild” (Miller, 2000; Fowler and Miller 2007). 
It can vary in scope from individual rehabilitators, to large, 
well-equipped and well-staffed, modern animal hospitals 
(Kirkwood, 2003; Trocini et al., 2008).

Worldwide, wildlife rehabilitation is viewed as a useful 
conservation tool for protection of ‘wild’ species (McInnis, 

2017). However, wildlife rehabilitation can play a number 
of other important roles. They can provide knowledge on 
the biology and behaviour of wildlife species and educate 
the public on the value of wildlife and the roles they play 
in healthy ecosystems (Sleeman, 2007).

Additionally they can potentially detect infectious diseases, 
identify ecological changes and anthropogenic effects and 
thus act as monitors for wildlife diseases and ecosystem 
health (Sleeman and Clark Junior, 2003; Trocini et al., 
2008). As studies have shown, even the single description 
of a disease, reported by a wildlife rehabilitator, can be of 
significant importance by being an early indicator of a disease 
outbreak in the area (Mörner et al., 2002; Trocini et al., 2008).
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While there are numerous wildlife rehabilitation facilities 
in developed nations, developing nations, like those in the 
neo-tropics, have limited wildlife rehabilitation resources 
(Karesh, 1995). Yet increased hunting and overexploitation 
of local wildlife have threatened or placed under threat, 
wildlife populations in these regions (IUCN, 2019). 
As highlighted above wildlife rehabilitation can provide 
one form of relief for animals, but more importantly they 
can provide vital biological information on understudied 
species and further serve to monitor the population health 
of widely hunted species.

In the Caribbean islands of Trinidad and Tobago, 
there are few recognized wildlife rehabilitation centres 
that focus mainly on indigenous wildlife species. Records 
from these centres are an unexploited resource that can 
provide crucial information on the health and status of 
wildlife populations. This is particularly relevant given 
the sparse information available on the biology of many 
Caribbean species. Scientific documentation in the form 
of case studies are therefore a significant first step in 
recognizing and utilizing the vital information stored in 
the notes and accounts of wildlife carers.

1.2 Didelphis marsupialis insularis
Locally known as the ‘manicou’, D. marsupialis insularis 

is found in the Caribbean region. A common inhabitant of 
Trinidad and Tobago, this marsupial can be seen in both 
rural and urban areas (Adesiyun et al., 1998; Vaughan 
and Hawkins, 1999; Adler et al., 2012). Regarded as a 
pest species, the ‘manicou’ is listed as ‘Vermin’ under the 
Conservation of Wildlife Act (Trinidad and Tobago, 1963) 
in the Laws of Trinidad and Tobago, and can therefore, 
by law, be killed year round on private lands on both 
islands. As a valuable source of protein for locals, it is a 
widely sought after and hunted species, and yet very little 

information has been documented on this native opossum 
(Banwarie, 2010; Lambie, 2013). The end result is a dearth 
of knowledge on this species in the Caribbean.

The objectives of this paper were to document one 
wildlife centre’s experience with rehabilitating the 
neo-tropical D. marsupialis insularis and to highlight 
important biological information on this species, including 
the description of a parturition that occurred in captivity.

2. Material and Methods
A retrospective study was conducted using data 

obtained from one rehabilitation shelter, the Wake up 
and Call Shelter (WUC) located in Trinidad and Tobago 
(10.6918° N, 61.2225° W). The WUC is a small facility, 
(<40 animals a year) that focuses on caring for local 
wildlife species and particularly specialises in opossum 
(Didelphis spp.) care. Data was collected from May 2014 
to October 2017. The following variables were considered: 
(age at admission, location the specimens were found, date of 
admission, sex, litter size, cause of admission, and outcome 
after treatment). Causes of admission were identified based 
on those reported at admission and on physical examination. 
Animal management records on captive held adults were 
also examined for behavioural information. Descriptive 
statistics and inferential analyses were used and means ±SD 
were provided throughout the manuscript when necessary.

3. Results
Over the study period, a total of 150 young opossums 

were admitted for rehabilitation to the WUC with an average 
of 37.5 per year. The majority of opossums admitted to 
the WUC were received from the North-western region of 
Trinidad (81%, n=98) (Figure 1). The year 2015 held the 
highest number of admissions (30%, n=45) and over the 

Figure 1. Map of Trinidad showing locations of opossums admitted into the WUC.
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study period the most admitted opossums were newborns 
less than 1 week old (20%, n=30). Litters were usually 
brought in without their mothers and averaged (4.69±2.5, 
n=32) in size with a range of 1 to 8 young. Based on the 
ages of the young admitted it was possible to extrapolate the 
birth months and two breeding periods could be identified 
(February to March) and (August to October) (Figure 2).

A slightly greater number of young males (2.45±1.36, 
n=76) were admitted, over the total study period, than females 
(2.06±1.75, n=64). The cause of admission was found to 
be mainly due to dog attacks (34%, n=51), followed by car 
accidents (18%, n=27) and hunting (17%, n=26) (Table 1).

The three outcomes after admission into the WUC 
were death, release and kept in captivity. The majority of 
young opossums that were admitted for care died due to 
unknown causes (35%, n=52); closely followed by physical 
damage, probably inflicted while the young were being 
removed (by human carers) from the mother opossum 
nipples (31%, n=46) (Table 2). Only a small portion of 
the total young admitted survived (29%, n=44) and were 
released, over the four year period (21%, n=32) (Table 2).

3.1 Parturition in captivity
In early July 2016, one breeding episode occurred between 

two adult, captive opossums. The breeding pair consisted 
of a female (2-3 years old) and a male (1 year old). Both 
adults were wild born, but had been brought into WUC 
as young and retained at the clinic. The WUC at that time 
held four adult males and one mature female in their care.

Indications that the female was in oestrus, were 
first observed when the four males produced a series 
of vocalizations in the form of ‘metallic’ clicking 
noises in late June 2016. The female was also noted to 
have ceased eating around this time. To determine the 
interest of the female in breeding, the four males were 
individually introduced to the female in the last week 
of June 2016. This was done via a ‘limited contact’ 
method devised by the WUC, described as follows; males 
penned individually in smaller cages, were sequentially 
placed inside the larger female cage. This served to 
protect the male from highly aggressive behaviours of 
the female, since females only tolerate males during 
periods of receptivity.

The female indicated or chose -by lack of aggressive 
behaviours- the male that she was interested in. This male 
was then allowed access, via the opening of his cage, within 
the female’s enclosure on the 5th July 2016. The male on 
entering the female’s enclosure proceeded to mark the 
enclosure. Mating occurred on the first night the male was 
introduced and the male was removed the next morning 
(6th July 2016) from the females’ enclosure.

Eleven days later (16th July 2016) at 0830 h (GMT-4), 
signs of parturition were observed, with the female’s 
stomach displaying abdominal contractions (spasms 
and movement by the pouch area) in a similar pattern as 
described by Reynolds (1952). The female was observed 
on many instances subsequent to this observation licking 
her pouch area.

In early September 2016, one newborn’s tail was 
observed in the female’s pouch. Subsequent observation 
however, found no more evidence of young in her pouch 
and it was concluded that the young had died.

4. Discussion

Much of the records supplied by the WUC have 
provided new reproductive and behavioural information 
on this species. This included breeding periods which 

Figure 2. Estimated birth month based on young opossums 
admitted to the WUC for the period 2014-2017.

Table 1. Causes of admission of D. marsupialis insularis to 
the WUC over the period 2014-2017.

Cause of admission n %
Car accident 27 18
Dog attack 51 34
Hunting 26 17
Injured 3 2
Unknown 41 27
Mother abandoned 2 1
TOTAL 150 100

Table 2. Outcome of D. marsupialis insularis admissions into the WUC over the period 2014-2017.
Outcome n %

Cannibalism 2 1
Damaged spine 1 1
Dead on arrival 5 3
Physical damage/removal from mothers’ nipples 46 31
Unknown 52 35
Total Deaths 106 71
Released 32 21
Kept in captivity/Still being treated 12 8
Total Admitted 150 100
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were extrapolated using the ages of the young opossums 
admitted for rehabilitation. Based on this data, at least two 
defined breeding seasons, February to March and August 
to October were identified for D. marsupialis insularis 
and both the mean litter size and range were found to 
be fairly similar to other South American Didelphis spp. 
(Tyndale-Biscoe and Mackenzie, 1976; Cabello, 2006).

Over the study period the causes of admission were 
due to anthropogenic activities and varied from hunting 
to car accidents to dog attacks. This is supported by recent 
research, which also identifies anthropogenic factors as 
one of the most predominant causes of wildlife admissions 
worldwide (Schenk and Souza, 2014; Molina-López et al., 
2017). Dog attacks were the highest cause of admission at 
the WUC, and may be due to opossums living in residential 
areas where dogs are commonly found. This is supported by 
the admission records that list urban areas of Trinidad and 
Tobago as the primary origin of the admitted individuals.

Similarly congeners of the local opossum namely 
D. albiventris, D. pernigra and D. virginiana, have all been 
noted as being very tolerant of human occupied areas. They 
have commonly been identified near human dwellings, 
garbage dumps and agricultural lands (Fonseca et al., 
1982; Siciliano, 2013). In contrast, studies show that 
D. marsupialis appears to avoid human occupied areas 
(Stallings, 1988; Sunquist and Eisenberg, 1993; Eisenberg 
and Redford, 1999; Brito et al., 2008).

‘Unknown’ causes were one of the main reasons 
for opossum mortality, after admission. One possible 
explanation could have been illness or diseases that arose 
due to separation from the mother. Studies have found that 
newborns are able to obtain passive immunity from viral 
diseases like vesicular stomatitis through their mother’s 
milk (Trujillo et al., 2010). As the majority of newborns 
were admitted after the death of their mothers, they may 
not have been able to obtain the antibodies from their 
mother’s milk and consequently may have had increased 
susceptibility to diseases.

Another main source of mortality after admission was 
physical/internal damage caused by human carers while 
removing young from the female’s nipples. This is not 
unanticipated, as newborns are very vulnerable during 
the ‘fixation period’. At this stage the newborns mouth 
exhibits partial lip fusion (Krause and Krause, 2006; Hines, 
2017) and the lips fundamentally tear once the young are 
removed from the nipples. In addition, their bodies are very 
fragile so that even with careful handling, damage cannot 
be totally avoided. One suggestion to reduce this cause of 
mortality would be to remove the nipple from the female, 
with the young still attached and using a small tube, feed 
the young through the nipple. However, this technique 
requires testing to determine its feasibility. As a result of 
high mortality after admission, the success rate of releases 
was considered low.

The one instance of parturition that occurred at the 
WUC proved both insightful and informative. Although 
unsuccessful, as far as the authors are aware, this is the 
first documented instance of the reproductive behaviour 

and activity of D. marsupialis insularis in captivity. Much 
of the observations of the WUC during this parturition 
episode, including: the intolerance and aggressiveness 
of the female against the males, the emission of sexual 
vocalization, cage marking behaviour by males, and the 
post birth licking behaviour of the female were similar 
to previous descriptions on pre- and post-pregnant 
Didelphis spp. (Hartman, 1923; Farris, 1950; Reynolds, 
1952; McManus, 1970; Hunsaker II and Shupe, 1977; 
Motta et al., 1983; Krause and Krause, 2006). However, 
the gestation period observed in this study was notably 
shorter (11 days), as compared with the previously stated 
gestation period of 12-15 days in captive held D. virginiana 
and D. marsupialis (Hartman, 1928; Eisenberg and Redford, 
1999; Johnson-Delaney, 2002; Krause and Krause, 2006).

The clicking vocalizations displayed by males during 
the females oestrous, were a sign of mating behaviour 
that was not previously recorded for this species. It has 
however, been observed in the male North American 
opossum in association with sexual interaction (Hartman, 
1921; Reynolds, 1952; McManus, 1970; OSUS, 2014). 
The change of eating habits observed in the female, were 
also not previously stated in the literature and combined 
with the vocalizations emitted by males, could be used 
to indicate the readiness of the D. marsupialis insularis 
female for mating under captive settings.

It can be inferred that the death of the only newborn 
that had reached the female’s pouch was due to starvation. 
This is supported by Reynolds (1952) who found that it 
took two or more suckling young to sustain lactation in 
the female opossum. The small litter size, produced in 
this case, may have been as a result of the advanced age 
of the female, which has been shown to affect fertility in 
North American opossums (Reynolds, 1952).

In conclusion, the data gathered at the facilities of 
the WUC have provided interesting biological insight 
into some aspects of the under-studied and increasingly 
hunted Caribbean ‘manicou’. This information, combined 
with further population studies, can be used to develop 
effective conservation management plans for this species 
in the future.
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