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Abstract: The holistic approach taken by Wildlife Alliance in tackling the illegal wildlife trade enables rescued animals to make a 
positive contribution to conservation.  Three groups of gibbons were taken from Phnom Tamao Wildlife Rescue Centre (PTWRC), 
Takeo Province, Cambodia, for reintroduction into different areas in the Angkor Protected Forest, Siem Reap, Cambodia, and 
released following a period of acclimatization.  Supplementary feeding was implemented following release of all gibbons that 
also served as a management tool during the early stages.  Post-release monitoring indicated that the first two pairs of gibbons, 
three of them captive-born and raised by their mother, reverted easily to life in the forest.  Four infants have been born to the two 
released captive-born females within the first five years, and all are surviving well.  The third pair, which was hand-raised, proved 
inappropriate for release in Angkor and was recaptured after 10 days.  The pair was replaced by a young, captive-born, mother-
raised pair, which is now undergoing acclimatization in a release enclosure in Angkor.  Results so far from this small sample 
indicate that mother-raised, captive-born gibbons, with minimal interactions with people, are more appropriate for release into 
natural habitat than infants that have been rescued from trade and hand-raised.
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Introduction

Reintroduction, defined as the release of captive-bred or 
rescued wild animals into habitat from which they have been 
extirpated, has become an increasingly accepted component 
of conservation measures for endangered species (Kleiman et 
al. 1986; Ostermann et al. 2001; Cheyne 2006; Russon 2009; 
Cheyne et al. 2012; King et al. 2012; Osterberg et al. 2014; 
Campbell et al. 2015).  Combined with improved protection, 
animals that would otherwise spend their lives in a cage can 
be used to reestablish sustainable populations in suitable 
habitats where their species numbers have previously been 
reduced (Baker 2002; Cheyne and Brulé 2004; Cheyne 2006; 
King et al. 2006; Russon 2009; Campbell et al. 2015).  This 
can only be achieved when conducted with a large financial 
commitment, with thorough surveys of potential release sites 
and detailed planning through the pre-release stages, with 
commitment to conduct long-term post-release monitoring 
to enable interventions should problems arise (Meijaard and 
Nijman 2000; Cheyne 2009; Maran et al. 2009; Tavecchia et 
al. 2009; Wimberger et al. 2010; Osterberg et al. 2014).

Failure of reintroduction programs using captive-bred 
animals has elicited concern over the value of using this 

method in species recovery plans (Povilitis 1990; Snyder et al. 
1996; Laidlaw 2001).  Low survival rates of released animals 
are attributed to captive-bred individuals lacking the ability 
to exhibit adaptive behaviors once released, such as predator-
avoidance, ability to forage, and the necessary fear of humans 
(Beck et al. 1991; Jule et al. 2008; Ralls and Ballou 2013).  
The loss of reintroduced golden lion tamarins (Leontopithecus 
rosalia), for example, was attributed to theft by humans, to 
predation, and to starvation as a result of behavioral deficien-
cies (Beck et al. 1991).  Animals with complex social struc-
tures such as primates that learn behavior from parents and 
conspecifics over prolonged periods are considered especially 
prone.  The reintroduction program of golden lion tamarins 
was ultimately a celebrated success, but in some instances 
failure of reintroduction might have been a result of poorly 
informed and implemented projects, rather than the inappro-
priateness of captive-born animals.  Behavioral deficiencies 
may be corrected with strict care protocols for the animals and 
should be tailored to the individual species.  Protocols should 
include the provision of large, natural enclosures, fitted with 
cage “furniture” to encourage natural locomotion and behav-
ior; careful selection of candidates chosen for release; and 
the development of groups with compositions appropriate for 
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the species’ social organization in the wild, especially during 
critical development periods (Beck et al. 1991; Watters and 
Meehan 2007; Ralls and Ballou 2013).

The pileated gibbon (Hylobates pileatus) is socially 
monogamous (Srikosamatara and Brockelman 1987; Reich-
ard 1995, 2003) and classified as Endangered by the IUCN 
Red List (IUCN 2008).  The Cardamom Mountains in the 
southwest of Cambodia holds the largest population (Traeholt 
et al. 2005), but numbers in the wild are decreasing as a result 
of habitat loss, from legal and illegal logging, agricultural 
conversion, and hunting for meat or sale into the pet trade 
(Traeholt et al. 2005; Corlett 2007; Phoonjampa and Brockel-
man 2008; Starr et al. 2011).  In Cambodia, native wildlife, 
including pileated gibbons, is protected under the 2002 For-
estry Law of the Ministry of Agriculture, Forestry and Fish-
eries.  This law prohibits the sale, trade and consumption of 
endangered native species. Trade persists, however.  In 2001, 
the conservation NGO Wildlife Alliance collaborated with 
the Royal Government of Cambodia to develop the Wildlife 
Rapid Rescue Team (WRRT), an anti-trafficking law enforce-
ment unit created to combat domestic and international trade 
of Cambodia’s wildlife (Gray et al. 2017).  The team is trained 
to provide emergency care to confiscated wildlife in transit 
and, when deemed suitable, conduct hard release of animals 
into an appropriate and safe location.  Animals unsuitable for 
hard release are taken to the Phnom Tamao Wildlife Rescue 
Center (PTWRC), a facility for rescued wildlife run by the 
Cambodian government, for rehabilitation with the ultimate 
goal of releasing those animals that are suitable back to the 
forest.  Most pileated gibbons arriving at PTWRC have 
been confiscated or donated from the illegal pet trade, where 
orphaned young are a bi-product of subsistence hunting of 
the adults (N. Marx pers. obs.).  These hand-raised orphans, 
being unwary of humans, may exhibit behavior too familiar 
with people and might therefore be unsuitable candidates 
for future reintroduction when they are adults.  Funding and 
expertise from Wildlife Alliance allowed the improvement 
of protocols for the care of rescued wild animals at PTWRC, 
enabling the start of captive breeding programs for pileated 
gibbons and other endangered species.  Offspring born to 
rescued gibbons and raised by their parents were warier of 
humans and therefore more appropriate for reintroduction.  
Most gibbon release projects have reintroduced animals into 
remote areas of forest, but in Cambodia many such sites are 
unsuitable for a reintroduction program because they already 
have populations of wild gibbons, because protection from 
hunting and illegal logging is insufficient, or they are at risk 
of deforestation as a result of increased sales of forests for 
economic land concessions (Davis et al. 2015).  The surveys 
we conducted in Cambodia identified the most appropriate 
location for gibbon reintroduction to be the Angkor Protected 
Forest, Siem Reap.  Although having sizeable villages and 
considerable human activity, this area was selected because 
the forest is mature and has many fruiting trees, it has no wild 

gibbons—they were hunted out in the 20th Century—but is 
now increasingly well-protected (Harrison et al. 2016; Gray 
et al. 2017).

The reintroduction of pileated gibbons into Angkor com-
plements Wildlife Alliance’s other conservation efforts in 
Cambodia, including country-wide education programs and 
intensive protection in the Southern Cardamom Mountains 
where there are large numbers of wild pileated gibbons (Trae-
holt et al. 2005).  As the illegal wildlife trade continues, for-
ests are stripped of their wildlife and rescued animals (includ-
ing gibbons) continue to arrive at care centers, such that the 
knowledge and experience gained from even small-scale rein-
troductions will become increasingly pertinent.  This reintro-
duction program makes use of rescued animals that would 
otherwise be lost from the declining populations of wild gib-
bons in Cambodia to restore a population into areas where 
they existed in the past.  Besides this, the forest and its few 
resident species are benefiting from the increased protection 
with the implementation of this project.  With the cultural 
importance of Angkor, the program is successfully highlight-
ing the importance of endangered species conservation to the 
Cambodian people and government.

There have been several successful reintroduction proj-
ects of captive-born primates (golden lion tamarin: Beck et 
al. 1991; ruffed lemur Varecia variegata: Britt et al. 2004; 
Gorilla Gorilla gorilla: King and Courage 2008; King et al. 
2012).  We know of no documented cases, however, of suc-
cessful captive-born gibbon reintroductions to date, previous 
releases being conducted using wild-born rescued gibbons 
(Cheyne and Brulé 2004; Cheyne et al. 2008; Osterberg et al. 
2015; Ario et al. 2018). 

The goal of the reintroduction program in the Angkor 
Protected Forest is to establish a viable population of pile-
ated gibbons in a protected habitat from which they have been 
extirpated, using mostly captive-born gibbons whose parents 
were rescued from the illegal wildlife trade.  This ongoing 
program began in 2002 with a captive breeding program for 
rescued pileated gibbons at PTWRC, prior to the first release 
conducted in 2013.  We have implemented protocols set by 
the IUCN/SSC Reintroduction Specialist Group (Baker 2002) 
including health-checks, appropriate enclosures to encourage 
natural behavior, with monitoring implemented throughout 
the pre-release stages, acclimatization at the release site and 
supplementary feeding and long-term monitoring following 
the release (Cheyne 2009; Osterberg et al. 2015; Ario et al. 
2018).  With three releases conducted to date, it is prema-
ture to determine if the larger aims of the program will be 
achieved, but progress so far has been successful.  This case-
study adds to the larger body of work regarding the reintro-
duction of gibbons to assist in fine-tuning release protocols 
to ensure that reintroduction of gibbons can play a significant 
part in the conservation of the species (Cheyne 2004, 2009; 
Cheyne et al. 2008, 2012; Osterberg et al. 2014, 2015; Camp-
bell et al. 2015).
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Methods

Study sites
Surveys were conducted in 2006 of nine suitable, semi-

evergreen and evergreen forests in Cambodia, west of the 
Mekong River (Fig. 1, Table 1).  Forests were selected based 
on gibbon population surveys conducted in suitable gibbon 
habitat by Traeholt et al. (2005).  Preliminary surveys were 
conducted to determine presence/absence of wild gibbons, 
extent of hunting, and plans for land use in the future. 

Gibbon presence/absence was determined following 
informal discussions held with local people in the area and by 

listening for gibbon vocalizations at randomly selected loca-
tions in each forest.  At each location, we set up three listening 
posts 1 km apart in an equilateral triangle, following methods 
defined by Traeholt et al. (2005).  Staff listened for calls for 
five consecutive days at each post.  If gibbon calls were heard, 
the forest was deemed unsuitable for a release program so as 
to avoid competition with wild conspecifics.  Previous release 
projects for different species, including primates, found that 
animals in pre-release enclosures attracted wild conspecif-
ics, even when surveys determined low species presence (N. 
Marx pers. obs.).  If no gibbons were heard, further discus-
sions were conducted with local people to determine reasons 

Table 1. Critical factors determining the suitability of nine forests surveyed for the gibbon reintroduction program in Cambodia.

Figure 1. Nine forests selected for surveys to determine suitable sites for the gibbon reintroduction program in Cambodia.

Table 1. Critical factors determining the suitability of nine forests surveyed for gibbon reintroduction programs in Cambodia. 

Site Area (km2) Presence of wild 
gibbons Human impact Hunting pressure Future land use 

Veal Pi, Tatai Wildlife Sanctuary 10,000 Yes None Low No 
Prey Long Wildlife Sanctuary 3,600 Yes High High Yes 
Botum Sakor National Park 1,712 Yes None Low No 
Kirirom National Park 300 No High High Yes 
Koh Kong Island 100 No Low Low Unknown 
Angkor Protected Forest 60 No High Low No 
Kbal Chay, Multiple Use Area 60 Yes High High No 
Kep National Park 50 No High High Yes 
Russey Island 1.5 No Medium Low Yes 
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for the lack of gibbons and current human activity within the 
forest, including hunting.  

Consideration of forests for the reintroduction program 
where wild gibbons were absent was discounted if there was 
hunting (lack of law enforcement) and a risk of future devel-
opment for agriculture, mining, or tourism. 

Human impact was defined as high if there was human 
habitation near or within the selected forest and the villagers’ 
livelihoods were dependent on forest services (such as col-
lecting non-timber products).  Hunting pressure was defined 
as high in areas with high human impact and with little or no 
effective protection implemented (Table 1).  

Angkor Protected Forest
The forest surrounding the Angkor Temple Complex 

(13°27'07"N, 103°52'10"E) (Fig. 1) in Siem Reap province is 
a United Nations Educational, Scientific and Cultural Orga-
nization (UNESCO) World Heritage site, managed by the 
Authority for the Protection of the Site and Management of the 
Region of Angkor (APSARA) in conjunction with the Cam-
bodian Forestry Administration (FA).  People in surrounding 
villages confirmed that pileated gibbons have been extirpated 
from the forest, probably due to illegal logging in the 1980s 
and heavy hunting since the 1990s (Le Billon 2000; Harrison 
et al. 2016).  There are roads to the temples and villages in 
the forest, but illegal logging and hunting has been reduced to 
minimal levels as a result of collaboration between APSARA, 
FA and UNESCO and improved protection conducted by 
APSARA and FA.  The cultural significance of the site ensures 
it is safe from agricultural or industrial development.

The 60-km² area is made up of 37.8 km² of primary ever-
green forest and 5 km² of semi-evergreen forest.  We deter-
mined the presence of trees providing fruits eaten by gibbons 
and of emergents by conducting line transects in the forest 
surrounding the Angkor Thom Temple Complex.  Sample 
lines were 50-m long on trails set 50 m apart along a grid, 
previously created by APSARA and Cambodian Mine Action 
Center (CMAC).  We randomly selected longitudinal and lati-
tudinal trails to conduct surveys on five different sample lines 
per day.  We surveyed each line once, for a total of 35 dif-
ferent sample lines surveyed over a week.  We recorded the 
number of emergent trees and the number of each tree species 
that provide fruit eaten by gibbons within 5 m of the trail.  

There is a high abundance of Dipterocarpus alatus, a native 
evergreen approximately 18–20 m tall, which is used by gib-
bons for duetting and for sleeping (Reichard 1998; Cheyne 
2004).  The forest contains at least 50 tree species that could 
provide fruits for gibbons, and there were numerous mature 
fruiting trees, including Baccaurea ramiflora, Acacia intsia, 
Sandoricum koetjape and Nephelium lappaceum. 

There were few signs of wildlife.  Mammals still pres-
ent included small numbers of muntjac (Muntiacus munt-
jak), mouse deer (Tragulus kanchil) and porcupine (Hys-
trix brachyura).  Groups of up to 30 long-tailed macaques 
(Macaca fascicularis) were concentrated near the main roads 
and areas frequented by tourists.

Study animals 
At the time of writing, the Phnom Tamao Wildlife Rescue 

Centre (PTWRC) was home to over 70 gibbons, the major-
ity of which were confiscated from the illegal pet trade or 
donated.  Unrelated, pathogen-free, pairs of gibbons that 
exhibit strong pair bonds (demonstrated by grooming, mating 
and duetting together) and display natural behavior (bra-
chiating, foraging and wariness of humans) are selected as 
potential candidates for release.  We selected three groups 
of gibbons for reintroduction (Table 2).  The first pair was a 
male named Baray and a female named Saranick, both were 
captive-born and mother-raised at PTWRC.  The second pair 
was a female named Tevy (captive-born, mother-raised from 
PTWRC), and a wild-born, mother-raised male named Bayon.  
He was the only adult male that arrived at the center from the 
wild, captured in a forest that was being converted into a plan-
tation, and rescued from a village in the southwest of Cam-
bodia.  The third group consisted of a male named Banteay 
and female named Beoung. Both were confiscated from the 
illegal pet trade, orphaned and hand-raised before arriving at 
PTWRC as juveniles.  They were released with their female 
offspring, born at PTWRC and named Santamea.

Upon arrival at PTWRC, gibbons undergo a minimum 
of 90 days quarantine where veterinary staff conduct a health 
assessment.  This includes screening for internal parasites 
and blood testing for Hepatitis A, B, C, Tuberculosis, HIV, 
and Herpes 1 and 2.  Pathogen-free gibbons are separated and 
taken to an area of the park without access by visitors, in order 

Table 2. Life history of pileated gibbons selected for reintroduction and results after release.

 
 
 

Table 2. Life history of pileated gibbons selected for reintroduction and results after release. 

 

	  

Name and 
Gender Place of Birth Method 

raised Background Enclosure at 
PTWRC 

Time in pre-
release 

enclosure 
(months) 

Time offspring 
born after 

release (years) 

Age of 
offspring 

2019 (years) 
Status Comments 

Baray (M) 
Saranick (F) 

PTWRC 
PTWRC 

Parent 
Parent 

Captive-bred 
Captive-bred 

100 m × 100 m 
open-top 6 >1 

3.5 
5 
2 

Wild 
 

Reimplemented supplementary 
feeding at new location after 
gibbon interaction with humans 

Bayon (M) 
Tevy (F) 

Wild 
PTWRC 

Parent 
Parent 

Wild-caught 
Captive-bred 12 m × 8 m × 5 m 12 1 

3 
3 
1 

Wild 
 

Tevy took longer to adapt to 
moving through the trees than 
Bayon 

Banteay (M) 
Beoung (F) 
Santamea (F) 

Wild 
Wild 

PTWRC 

Hand-raised 
Hand-raised 

Parent 

Confiscated 
Confiscated 
Captive-bred 

12 m × 8 m × 5 m 10 – – PTWRC Returned to PTWRC due to 
aggression toward keeper 
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to isolate them from contact with people and limit the chance 
of infection.

Unrelated gibbons of similar age are paired by introduc-
ing the male into a smaller cage which is attached to a main 
enclosure where the female is located.  The introduced pair 
can interact safely with each other through the cage fencing.  
If they do not exhibit aggressive behavior, the door separating 
them is opened after a minimum of one month of observation.  
Resulting offspring are raised by the adults with limited or 
no interaction from staff, so as to minimize familiarity with 
humans.  Once the young reach 3 to 4 years of age they are 
separated from their parents and matched with an appropriate 
partner of similar age in a new enclosure.

Standard gibbon enclosures at PTWRC measure 12 m × 8 
m × 5 m, set within a regenerated forest to allow exposure to a 
natural environment.  Enclosures are spaced so gibbons do not 
see conspecifics in other enclosures, although they can hear 
them singing.  They contain branches to encourage muscle 
development and activity above the ground such as brachiat-
ing and foraging.  Enrichment (including hammocks, barrels 
and ropes) is provided as a form of mental stimulation to limit 
stereotypic behavior and self-harming.  Two rehabilitation 
enclosures measuring 100 m × 100 m have been constructed 
at PTWRC for gibbon pairs selected for release, to maximize 
opportunities to fine-tune their natural behavior in a larger 
area.  These fenced, open-top, natural, forested enclosures 
contain solar-powered electric fencing to prevent escape and 
increase isolation from human contact.  They are fed twice a 
day; rice, potatoes and peanuts provide a carbohydrate and 
protein meal in the morning between 08:30 and 09:30, with a 
fruit and vegetable feed in the afternoon between 14:00 and 
15:00.

Reintroduction protocols
A health check is conducted prior to transportation to the 

selected release site, to ensure selected gibbons have not con-
tracted any pathogens during their time at PTWRC.  They are 
then sedated with Ketamine and transported in small crates to 

pre-release enclosures within Angkor.  These enclosures mea-
sure 10 m × 8 m × 5 m, built on ‘legs’ to discourage gibbons 
feeding on the ground, and fitted with branches and ropes 
to encourage natural movement (Fig. 2).  While in the pre-
release enclosure gibbons are fed fruits and vegetables, sup-
plemented by leaves and fruits from the surrounding forest.  
They are fed twice a day by one of two keepers assigned to this 
project.  The time for this acclimatization process varies but is 
expected to take six to 12 months for gibbons to become fully 
accustomed to the new environment.  We make sure that the 
pair displays a strong pair-bond and natural behavior before 
opening the release door built into the roof of the enclosure.

Following release, supplementary food is provided while 
they fine-tune their skills in their new environment (Fig. 3).  
This later serves as a management tool, facilitating monitor-
ing and ensuring the gibbons remain in the vicinity of the 
release site, with the expectation that infants born will migrate 
outwards and repopulate other areas over time.  Food is pro-
vided at a site close to the pre-release enclosure twice daily.  
It is placed in a basket and hoisted 5 m up into the trees by 
a rope. The gibbons’ behavior and health are monitored and 
recorded ad libitum by the keepers during each feeding time 
and continue as long as the gibbons are feeding and remain 
near the platform (usually about 20 minutes).  Supplementary 
feeding is continued for as long as considered necessary, and 
we expect the need for monitoring and management of the 
released gibbons in Angkor to continue indefinitely.

Results

Baray and Saranick 
The male Baray (M) and female Saranick (F) were born 

at PTWRC to different, unrelated gibbon pairs.  They were 
raised by their natural mothers.  They were introduced to each 
other and as they approached adulthood they were rehabili-
tated in the 1-ha, open-top enclosure, after which they were 
transported to their pre-release enclosure constructed near 
Tanei Temple in the Angkor Temple complex on 29 June 
2013.  After their arrival, they were heard singing together 
and mated frequently, showing that they were well-bonded.  
The pair was released on 12 December 2013.  Both gibbons 
looked at the open door for five minutes before Baray left the 
cage.  He climbed into the trees and returned shortly after to 
find Saranick, who took 15 minutes to exit the enclosure.

The pair remained close to the enclosure for three days 
following their release, until 15 December when they settled 
on a location 600 m north of the enclosure close to the offices 
of the APSARA forest staff and a zipline company.  Once 
the gibbons moved, they did not return for the supplemen-
tary food, preferring to take leaves, insects and forest fruits.  
Keepers continued to provide them with food for a further six 
months, after which supplementary feeding was discontinued.  
They were observed mating for three consecutive days around 
25 December 2013.

In August 2014, tuk-tuk drivers brought visitors to the 
nearby Tanei Temple to see the gibbons and tempt them down 

Figure 2. Pre-release enclosure constructed in the Angkor Protected Forest. 
Photo by Nick Marx.
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from the trees with food.  Signs were erected explaining the 
project, in an attempt to dissuade visitors from interfering and 
a decision was made by APSARA to close the area to visitors 
if attempting to feed them continued.  Supplementary feed-
ing was moved deeper in the forest beside the stream below 
the zipline offices, where the gibbons relocated, resolving 
the issue.  The gibbons have remained in this area since this 
small relocation.  It is worth noting that this choice of site for 
release was allocated to us by APSARA. 

Their first offspring, Ping-peeung, was born on 3 Sep-
tember 2014 (Figs. 4 & 5).  By 5 months of age, the infant 
took short exploratory trips away from her mother.  At 1 year, 
Ping-peeung was able to travel along the branches unassisted, 
falling only occasionally.  Ping-peeung, has shown clear signs 
that she is less interested in interacting with humans than her 
parents, although we have observed that she is not particu-
larly afraid of people. 

On 30 August 2016, Baray and Saranick were heard 
duetting together for the first time since their release.  Their 
second infant, named Chung-ruth, was born on 6 July 2017.  
First born, Ping-peeung, at 3-years old appeared to take a 
more dominant and protective role once her sibling was born.  

Due to the wild nature of the offspring, a definitive identifica-
tion of sex was difficult; however, staff on-site believe that 
Ping-peeung is female and Chung-ruth is male.

Bayon and Tevy
Male, Bayon, was a young adult when he arrived at 

PTWRC, having been captured by plantation workers when a 
section of forest was being cleared. Tevy, the female, was cap-
tive-born to gibbons unrelated to the first pair released.  They 
were introduced to each other at PTWRC and transported to 
their pre-release enclosure, constructed at the Gate of Ghosts 
in Angkor Thom on 30 June 2014.  In the early stages the pair 
was duetting occasionally but not mating and there was some 
doubt concerning the degree of bonding between them.  It 
was decided to leave them in their pre-release enclosure for a 
longer period of time, and it was a full 12 months before they 
were released.  Bayon, having been captured as a wild adult, 
was more familiar with the wild foods and leaves that the 
keepers were providing and he would often share them with 
his partner.  On 30 June 2015, the release door was opened 
and the gibbons were given access to the forest.  Captive-born 
Tevy was the first to leave shortly followed by Bayon.  

Figure 3. Location of supplementary feeding platforms for each release group within 100 m of pre-release enclosure, built a minimum of 2 km apart in the Angkor 
Protected Forest. 
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Upon release Bayon was already fully conversant in the 
tree tops, often travelling further afield than his mate.  Tevy 
was very hesitant, and she fell several times in the early days 
of her release.  On one occasion a branch she was using broke 
and she caught herself on a sapling in the thick understory 
just 1 m from the ground.  After her fall, she was briefly seen 
travelling on the ground, however she gradually became 
more confident moving through the trees.  The pair travelled 
together, returning to the release site twice each day for the 
supplementary food, which we continue to provide. Bayon 
would also travel alone, however, and, following their release, 
there were concerns about the strength of the pair-bond. 

The APSARA Authority recommended that the pre-
release enclosure for the second pair of gibbons be built 
within 100 m of a pre-release enclosure for three Germain’s 
silvered langurs (Trachypithecus germaini) that were released 
the same year.  On 27 August 2015, following aggression 
between the gibbon pair and the langurs, the gibbons were 
recaptured in their pre-release enclosure.  The langurs were 
encouraged, using food, to follow the keepers to a new site 
in the forest, near Victory Gate, 1 km away from the gibbon 
release enclosure.  Three new feeding platforms for the lan-
gurs were erected so that they did not return to the gibbons’ 
territory.  The gibbons were released again on 31 August 2015 
and they have remained in the vicinity of the release enclo-
sure since then. 

Bayon and Tevy were seen playing together in the trees 
and mating infrequently between October and December 
2015.  On 30 June 2016, Aping was born. Tevy did not come 
to feed in the afternoon and arrived the next morning with 

her newborn.  A positive identification concerning the gender 
of Aping has been difficult, but staff believe the offspring is 
female. She has developed rapidly, quickly leaving her mother 
to travel unassisted in the branches. 

On 2 August 2018, Tevy gave birth to her second off-
spring, who we think is a male and we have named Gondope.  
The gibbon family remains in the vicinity of the release enclo-
sure and eats the supplementary food we continue to provide 
twice each day.  This ensures they remain at the release 
site, which we consider safe and relatively free from human 
involvement and intrusion.

Banteay, Boeung, and Santamea
Male gibbon, Banteay, and female, Boeung, were both 

hand-raised rescued gibbons, cared for at PTWRC where 
they gave birth to a female, Santamea.  They were brought to 
their pre-release enclosure, constructed in Angkor Thom near 
Takao Gate, around 2 km from the release enclosure of the 
second pair in March 2017.  They exhibited a preference to 
avoid humans while in the enclosure, moving higher into the 
enclosure when keepers approached.  Friction was observed 
during feeding time between the adult male and female.  This 
was easily resolved by tying a second feed basket to the out-
side of the cage, giving them the opportunity to feed separately.  
The door of the release enclosure was opened at 09:00 on 17 
January 2018 and the female immediately exited the enclo-
sure, followed by her daughter, Santamea.  The male stayed 
in the enclosure for an hour before following his family.  They 
remained in the area and returned to the enclosure to sleep for 
the first nights following their release. 

Figure 5. Baray and Saranick with first-born offspring, Ping-peeung. Photo by 
Jeremy Holden. 

Figure 4. Released female Saranick and first-born offspring Ping-peeung. 
Photo by Jeremy Holden.
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They were adjusting well to their new environment, and 
the supplementary feeding was moved deeper into the forest 
to avoid contact with people.  On 29 January, the female 
attacked and bit the keeper at feeding time, resulting in the 
recapture of all three gibbons the following day.  The gibbons 
have now been returned to PTWRC and an unrelated captive-
born pair has replaced them in their release enclosure.  The 
male we have called Borey and the female Pompoi. At around 
3 years old, this pair is still very young and we do not expect 
to release them for at least 12 months. 

 
Discussion

Criteria for a successful release include post-release sur-
vival of an individual, reproduction and survival of any wild-
born offspring (Kleiman et al. 1986; Goossens et al. 2005; 
Cheyne 2009; Maran et al. 2009; Russon 2009; Tavecchia 
et al. 2009; Cheyne et al. 2012; King et al. 2012; White et 
al. 2012).  The first two gibbon pairs released have, to date, 
met the criteria defined by Cheyne and Brulé (2004): forag-
ing for natural foods independent of supplementary feeding, 
playing and mating, duetting, and producing offspring that 
have been naturally raised and, so far, they have survived 
well.  The release of the third group failed after the female’s 
display of aggression toward the keeper at feeding time, and 
the group was recaptured.  This pair was selected because the 
gibbons avoided human interaction while in their enclosure 
at PTWRC and we had hoped that once given their freedom 
they would cease all association with people, preferring the 
forest.

Most previous gibbon reintroduction projects have 
released rescued wild-born infants which may subsequently 
have been hand-raised by humans (Cheyne and Brulé 2004; 
Cheyne et al. 2008; Osterberg et al. 2015; Ario et al. 2018), as 
was the case with our third pair.  Gibbons’ wariness of humans 
may not have been as much of a limiting factor because these 
projects were conducted in forests where there is little human 
presence.  Osterberg et al. (2014) records only one incidence 
of a gibbon’s repeated aggression toward humans leading to 
an individual’s recapture from 30 animals released.  Angkor 
is a popular destination for foreign and Cambodian visitors, 
and making the selection of appropriate gibbons—those that 
are disinclined to approach people—is particularly impor-
tant.  A study on behavior of gibbons following their release 
found that captive-born offspring released in family groups 
to rescued hand-raised adults displayed less human-directed 
behavior than their parents (Ario et al. 2018).  All gibbons 
born at PTWRC have been raised by their own mothers and 
are therefore more wary of people than gibbons hand-raised 
by humans, making them better candidates for release in 
the Angkor Protected Forest.  Hand-raising an animal will 
significantly reduce its fear and natural inclination to avoid 
humans, which may be relevant for rehabilitation and release 
programs of gibbons, even in remote areas.  Monitoring and 
supplementary feeding will continue in most responsible 
release projects for a period of time after release, which will 

involve humans, and poaching persists as a major issue in 
gibbon range countries.

The captive-born gibbons selected in our first two 
releases had little difficulty adapting quickly to their new 
environment, exhibiting similar behavior displayed by their 
wild counterparts. Baray and Saranick, both born at PTWRC, 
did not experience any problems adjusting to their life in the 
forest, easily moving along the branches and finding suitable 
food.  Studies on activity budgets of reintroduced gibbons 
have shown that they are able to adapt well to new environ-
ments (Cheyne et al. 2008; Ario et al. 2018).  These behaviors 
may also have been learned from their parents during their 
time in captivity, or in the large forested rehabilitation enclo-
sures at PTWRC.  

Long-term monitoring in primate reintroductions allows 
for their management, and adjustments can be made to 
ensure a project’s success (Kleiman et al. 1986; Meijaard and 
Nijman 2000; Ostermann et al. 2001; Goossens et al. 2005; 
Russon 2009; Wimberger et al. 2010).  The gibbons reintro-
duced in Angkor have benefited from long-term post-release 
monitoring and management as it has allowed us to quickly 
correct any problems arising.  Although not the reason that 
we implemented long-term supplementary feeding, this has 
helped us to more-closely monitor our released gibbons.  As 
our pairs did not duet immediately following their release, we 
could not locate them through their calls, and we felt it inad-
visable to radio collar such mobile arboreal animals.  Feeding 
allowed two staff on site to observe the general health and 
behavior of the gibbons at least twice daily when they came 
to feed.

Supplementary feeding also serves as a management tool 
to ensure released gibbons remain in an appropriate safe area, 
thus avoiding interactions with the visiting public at Angkor.  
This practice has also been implemented by The Gibbon 
Rehabilitation Project when gibbon families released into a 
protected area on Phuket Island, Thailand, were approaching 
humans for food (Osterberg et al. 2015). We will continue 
to provide supplementary feeding until such a time as our 
released gibbons or their wild-born offspring move off inde-
pendently into the forest.

Wild-born offspring of reintroduced captive-born golden 
lion tamarins have been found to exhibit less behavioral defi-
ciencies than their reintroduced parents (Beck et al. 1991).  
Gibbon offspring born in the forest are already showing less 
interest in humans than their parents and it is expected that, 
if current management practices continue, successive genera-
tions will become ever more wary of people. 

Conclusion

Reintroduction projects involving captive-born animals 
can complement other conservation efforts if conducted fol-
lowing strict protocols with long-term financial and political 
investment.  Some would argue it could be considered a waste 
of rapidly decreasing resources (animals, time, and money) 
not to make better use of captive animals (Clark and Westrum 
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1989; Cheyne 2009; Beck 2010).  From this small sample we 
have found captive-born, mother-raised gibbons, when cared 
for in a natural setting by their parents with limited human 
contact, are more appropriate for reintroduction into an area 
with high human presence than their hand-raised counterparts. 

The reintroduction of gibbons into the Angkor Protected 
Forest looks to develop a managed meta-population in an 
otherwise silent forest.  Following the recapture of the third 
group, a replacement captive-born pair has been transported 
from PTWRC to the pre-release enclosure in Angkor.  Pile-
ated gibbons have been found to defend a territory of 0.2–
0.3 km² (Brockelman et al. 1998).  We feel that it might be 
appropriate in the first instance to release a maximum of three 
or four carefully selected original pairs into the Angkor Pro-
tected Forest. This will leave sufficient forest to enable wild-
born offspring to disperse.  Population management will then 
be required over time, with introductions of new pairs and/or 
individuals as appropriate, with particular attention paid to 
the genetic health of the population. 

Due to our cooperation with APSARA and FA, and the 
success so far in the gibbon reintroduction program, a grow-
ing awareness in conservation from the Cambodian govern-
ment has resulted in increased protection of the Angkor forest 
and its resident wildlife.  Increased government interest has 
grown the program to become a larger rewilding initiative 
to restore Angkor’s extirpated biodiversity.  To date, five 
common palm civets (Paradoxurus hermaphroditus), four 
red muntjac (Muntiacus muntjak), and a group of 14 wild 
Germain’s silvered langurs have also been successfully rein-
troduced, and discussions to reintroduce more species in this 
iconic location are underway. 
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