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Introduction 
The Sunda pangolin (Manis javanica) Desmarest, 1822, is a Critically 
Endangered (IUCN Red List) member of the Pholidota order and is considered 
one of the most trafficked mammals in the world (Wilson & Reeder, 2005). They 
are illegally harvested for meat and their scales are highly valued as traditional 
Chinese medicine. All pangolin species were up-listed to CITES Appendix I in 
September 2016. There are four Asian species and M. javanica occurs 
throughout Southeast Asia, from Southern China to Java and Borneo as well as 
adjacent islands. It generally occurs in lowland forests and has been found from 
sea level up to 1,400 m a.s.l.  
 
In Singapore, the species is found in forest edges and urban areas. They have 
been observed to use burrows and they exhibit arboreality as well (Lim & Ng, 
2008). In Singapore the species has been listed as Critically Endangered since 
2008. Road-related mortality remains the biggest threat in Singapore, with 59 
carcass records since 1995. This threat is compounded by a decline in forest 
habitat in Singapore. Regional- and National-Level Species Action Plans are 
currently being drafted for the species, a result of strategy meetings that took 
place in June 2017.  
 
Goals 
x� Goal 1: To monitor 

survival rates and 
movements of 
translocated pangolins. 

x� Goal 2: To develop 
guidelines for 
rehabilitation and hand-
rearing of rescued 
pangolins. 

x� Goal 3: To create an 
adequate diet that is 
accessible and 
ingestible for hand-
reared pangolins. 

Sunda pangolin © Nathanael Maury 
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x� Goal 4: To improve our understanding of pangolin urban ecology. 
x� Goal 5: To improve our understanding of pangolin ontogenesis. 
 
Success Indicators 
x� Indicator 1: Obtain home range sizes and movement patterns of translocated 

pangolins. 
x� Indicator 2: Publication of guidelines for rehabilitation and hand-rearing 

rescued pangolins, including a nutrition guide for captive pangolins. 
x� Indicator 3: Adequate and palatable diet readily accepted by pangolins that are 

either hand-reared or in rehabilitation. 
x� Indicator 4: Ability to predict where pangolins are most likely to occur in urban 

areas. 
x� Indicator 5: Understand differences in pangolin needs at different life stages 

and for different sexes. 
 
Project Summary 
Feasibility: In August 2014, the Singapore Pangolin Working Group (SPWG) 
was established to better coordinate local conservation, research and outreach 
efforts for pangolins in Singapore. SPWG includes varied stakeholders such as 
Animal Concerns Research and Education Society (ACRES), Agri-food and 
Veterinary Authority (AVA), Conservation International (CI), Lee Kong Chian 
Natural History Museum (LKCNHM), National Parks Board (NParks), Singapore 
Nature Society (NSS), The Pangolin Story, Wildlife Conservation Society (WCS) 
and Wildlife Reserves Singapore (WRS). Stakeholders discuss pangolin 
conservation needs and in 2014 it was decided that pangolin rescue, 
rehabilitation and release would be a priority action for Singapore. Approximately 
11,000 ha of Singapore’s nature reserves and other greens spaces are managed 
by NParks, with less than 0.3 ha consisting of remaining primary rainforest. 
Pangolins have adapted to live in secondary forest and other semi-urban habitats.  
 
Implementation: A 24 hour wildlife rescue hotline operated by ACRES 
allows us to respond to calls within an hour. The number of calls for pangolins 
ranges from 1 - 6 calls/month. If ACRES judges that a pangolin is safe for 
immediate release, the pangolin will be translocated to a safe area. However, if 
the pangolin is unfit for release, e.g. suffering from severe dog bites, infected 
wounds, broken limbs, general weakness, or is too young for release, then the 
animal is transported to WRS Wildlife Healthcare and Research Centre for 
veterinary treatment and rehabilitation. The veterinarians at WRS aim to minimize 
any time that a pangolin spends in captivity. Typically rescued pangolins are 
initially fed with ant eggs and most rescued pangolins usually recover within 1 - 2 
days. However, some individuals require extra care, especially if they are young 
and still require to be hand fed, and are thus only released after several months of 
care and soft release procedures.  
 
Post-release monitoring: Post-release monitoring began in March 2016 and to 
date nine pangolins have been tagged and monitored. Eligibility for tagging is 
determined by age and size, as most juvenile pangolins have hind scales that are 
too small to accommodate the tag attachment. In 2016 to 2017, we were still very 
limited by tracking technology. Conventional tagging methods such as collars, 
backpacks, or adhesives, are less successful for the Sunda pangolin, which has 
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both subterranean and 
arboreal habits. Two holes 
are drilled into a pangolin 
hind scale and the tag is 
attached using fishing wire 
or metal bolts. In 
Singapore the majority of 
pangolin rescues are small 
juveniles (<3 kg). Our 
initial trials with VHF tags 
(Biotrack 20 g with activity 
sensing) snapped the 
juvenile pangolin scale 
and tags were dislodged 
within 1 - 2 weeks. Tags 
were also easily dislodged 
by adult pangolins 
(average female 4.5 kg, 
average male 8 kg). We 
requested smaller VHF 
tags 15 g from Biotrack with the cost of reduction in battery life, and tagged only 
larger pangolins with larger, thicker scales, which effectively means only sub-adult 
to adults. Of the five larger rescues (3.5 kg - 10.4 kg), the most successful has 
been the largest male (10.4 kg) that was tracked over two weeks until he moved 
out of range of our receiver. Its tag was later dislodged and found in dense 
undergrowth of a roadside verge. He was re-rescued four months afterwards in 
the same urban area. His weight was stable (9.8 kg) and the veterinarians 
confirmed that he was healthy. This time he was translocated further into the 
nature reserve but was still found to live alongside roads and other urban 
structures within the reserve. He moved out of range within three weeks. For 
future post-release monitoring efforts, we hope to deploy solar powered GPS tags 
which weigh only 2 g. We hope this reduction in tag size and the use of GPS will 
allow us to make further progress with post-release monitoring of pangolins. 
 
Major difficulties faced 
x� Post-release monitoring was often hindered by problems with device 

attachment. The transmitters either break or get dislodged.  
x� The transmission range of radio tags can be very limited (<100 m) when 

pangolins are underground or when the signal is blocked by rocks or dense 
vegetation. 

x� Difficulty in feeding of hand-reared young during the transition from milk-to-
solids stage as they are unable to feed and ingest independently. In some 
cases, care-takers have had to resort to force-feeding and those individuals 
continue to remain in captivity.  

x� Pangolins are strictly nocturnal animals; and thus through-the-night volunteer 
manpower for surveys and focal observations is scarce.  

 
Major lessons learned 
x� Rescue, rehabilitation and release requires the input of many varied 

stakeholders, both governmental and non-governmental, setting up an 

Releasing pangolin in the forest  
© David Tan, WRS 
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inclusive local working 
group who meet 
throughout the year will 
help to facilitate the full 
process. 
x� Pangolin rescues can 
happen at any time. As 
such, a dedicated support 
team is necessary to 
facilitate rescue and 
release any day of the 
year, 24 hours a day.  
x� Animals that are not 
eating well in captivity 
appear to have a lower 
chance of survival post-
release; thus in some 
cases it may be better to 
release the animal before 

their full recovery from injuries so that they can forage and have a higher 
chance of survival. 

x� Collaboration with external partners is essential to make use of cutting-edge 
technology, such as the development of custom-made tracking devices. 
Expect to modify your post-release monitoring tools with technological 
advancement and innovation.  

 
Success of project 

Reason(s) for success/failure: 
x� Lack of knowledge about pangolin ecology, nutrition and pathology explains 

the slow progress in developing a comprehensive rehabilitation and release 
plan. 

x� The rehabilitation and release program is still in its nascent stages, with young 
(abandoned) individuals successfully surviving in captivity but not necessarily 
equipped and ready for reintroduction. 

x� Few recaptures: only two out of nine translocated pangolins. This could be 
either a sign of success - perhaps a pangolin once captured might never 
venture out to hazardous areas again - or failure - high mortality rate after 
capture and reintroduction. 

x� The lack of suitable tracking tags for post-release monitoring. They should 
ideally have GPS and VHF functions to maximize our understanding about 
pangolin behavior and ecology. 

x� The reliance on the continued support of volunteers and members of the 
working group, in terms of time and funds. 

 
 

 Pangolin project team © David Tan, WRS 

Highly Successful  Successful Partially Successful  Failure 

  √  
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