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Conservation Trust Madagascar and the Malagasy
Primate Research Group (GERP), the project has
benefited since 2012 from financial and material
support by Help Simus (Association Française pour la
Sauvegarde du Grand Hapalémur; AFSGH).
The greater bamboo lemur is classified as
Critically Endangered by the IUCN (2012). At Vohibe,
direct threats to the survival of the species can be
grouped in three categories (Andrianandrasana et al.
2013): - hunting (with traps, and also with blow-pipes
and dogs); - habitat loss (especially due to unauthorized
slash-and-burn agriculture); and - habitat disturbance
(including tree and bamboo cutting, and cattle grazing).
Environmental education is an opportunity to
allow local communities to develop a constructive
perception of forest preservation, which at the same
time constitutes a habitat for the greater bamboo lemur,
and of the maintenance of biodiversity as natural

Introduction
Thanks to generous funding from the Bettina Salle prize
awarded to the “Ramaimbangy” project in 2013, an
environmental education programme was initiated
around the Vohibe forest to aid the conservation of a
highly threatened population of greater bamboo lemurs
(Prolemur simus). Vohibe is a lowland rainforest
fragment of approximately 500 ha, located at the
confluence of the Nosivolo and Mangoro rivers in the
Ambinanidilana Commune of eastern Madagascar,
where feeding signs of greater bamboo lemurs were
discovered for the first time in 2010 (Rakotonirina et al.
2011). The “Ramaimbangy” project, so-called after the
local name of the greater bamboo lemur, was created to
save this population through community-based
conservation activities. Coordinated by The Aspinall
Foundation, in collaboration with the Durrell Wildlife

Figure 1. Map of the Mahanoro area (from Moat & Smith 2007), with the locations of the Ankazotsifantatra and
Ambinanidilana Communes around the Vohibe forest (yellow star).
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Figure 2. Distribution of school textbooks in
Mahanoro, 23 May 2013. (Photo: Laingo Rakotonirina)

Figure 3. Distribution of school textbooks in
Ankazotsifantatra, 25 May 2013. (Photo: Laingo
Rakotonirina)

Figure 4. The road to Ankazotsifantatra. (Photo:
Laingo Rakotonirina)

Figure 5. The local community forest patrollers of the
“Ramaimbangy” project, with Tovo Rasolofoharivelo.
(Photo: Laingo Rakotonirina)

capital. In this way, the conservation actions undertaken
through the “Ramaimbangy” project with the local
population and other stakeholders within the Vohibe
area will be optimised by the results of the education
programme.

2. Local people acquire the knowledge, values,
behaviours and practical skills necessary to
participate responsibly and effectively to
biodiversity conservation; and
3. Local people contribute to the resolution of
environmental
problems
and
to
the
management of environmental quality at a local
scale.

Objectives
The environmental education programme funded in
2013 by the Bettina Salle Prize aimed to transmit
“knowledge to conserve” to the local community, and
“learning for reacting” to local school children, in order
that:
1. Local people understand the interactions of the
biological, physical, social, economic and
cultural aspects of the area;

Activity report for the first mission in May 2013
We undertook the first mission from 22 May to 2 June
2013. We firstly distributed school textbooks donated
by Help Simus to three secondary schools in the region
of Mahanoro (Figs. 1-3): to the “CEG” and the “lycée”
in the town of Mahanoro on 23 May, and to the “CEG”
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Figure 6. Pupils awaiting our arrival at one of the schools surrounding the Vohibe forest. (Photo : Tovo
Rasolofoharivelo)
schools of the local villages most concerned by the
project (Maromitety, Ambinanidilana and Ambalafatsy;
Fig. 6). The activities organised during these sessions
were as follows:
1. Distribution of 1,000 school writing notebooks,
specially designed and produced for the project,
with photos of the greater bamboo lemur and
other local lemurs on the front and back covers,
accompanied by simple text concerning
conservation (Fig. 7);
2. Presentations illustrating the objectives of
protecting,
preserving
and
conserving
biodiversity;
3. Participatory environmental interpretation
based on personal perceptions and values (Figs.
8-10); and
4. Animation through sketches to develop
personal affection for the conservation of
greater bamboo lemurs and their habitat, and
for reducing threats to biodiversity.

Figure 7. Distribution of “Ramaimbangy” writing
books to school pupils around Vohibe.
of the Ankazotsifantatra Commune on 24 May; the
route to Ankazotsifantatra being in a remarkably bad
state (Fig. 4). The school directors and teachers at each
school were very thankful for these donations.
We then continued by foot to the village of
Maromitety, on the south bank of the Nosivolo River,
opposite the Vohibe forest to the north of the river. We
met with the local community forest patrollers of the
“Ramaimbangy” project on 26 May (Fig. 5) in order to
organise the primatological mission (coordinated by
Laingo Rakotonirina) and the education activities.
The three following days (27-29 May) we
organised environmental education sessions in the

The final day of the education mission, 30 May, we
organised an environmental awareness session for the
adult members of local community associations
concerned by the project, with activities similar to those
organised in the schools. This session aimed to build
the capacity of community leaders to conserve
biodiversity (Fig. 11).
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Figures 8-10. Participatory environmental education sessions with school children living around the Vohibe forest,
May 2013. (Photos: Tovo Rasolofoharivelo)
•

Recommendations
For future missions to Vohibe, we recommend the
continuation of the environmental education sessions in
the local schools, and, where possible, to add the
following activities:

•

Capacity building and support of local community
assocations

Forestry laws and the use of bush fires, in
collaboration with the regional environment
and forestry office in Mahanoro;
Reforestation, in particular the establishment
of community tree nurseries and training of
nursery staff.

Concerning support of the community associations, the
“Ramaimbangy” project can help:
• In the general management of the community
association so that each association is capable
to take their responsibilities and to resolve local
environmental issues;
• In the application of the social conventions
(“dina”), approved by local authorities, which
regulate local natural resource management,
and the follow-up of cases of non-respect of the
conventions.

For the local community associations, we suggest a
series of training sessions aimed at transmitting the
necessary knowledge to community leaders to be able
to conserve biodiversity, including the themes:
• Biodiversity conservation and communitybased conservation leadership, using modules
developed by REPC-MD (Réseau de
Educateurs
et
Professionnels
de
la
Conservation);
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Figure 11. Distribution of “Ramaimbangy” writing books to members of community associations based in the
villages surrounding Vohibe forest, 30 May 2013.
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The Aspinall Foundation for the coordination and
funding of the “Ramaimbangy” project, and the donors
of the Bettina Salle Prize for giving us the possibility to
implement this environmental education programme for
the conservation of greater bamboo lemurs at Vohibe.

Environmental practice through reforestation
•
•
•

Firstly, community agents can be trained in the
villages for establishing community tree
nurseries;
Subsequently, restoration of degraded forest
areas using native species grown in the
nurseries; and
Planting of fast-growing trees outside the main
forest fragment, to be used for the local needs
regarding timber and firewood, within limits
established during the development of a
simplified management plan for the forest.
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Collaboration with local stakeholders to develop an
integrated conservation plan for Vohibe
The Ramaimbangy project should work in collaboration
with local stakeholders for control and monitoring
activities by mixed teams, involving community
representatives, regional environment and forestry
officials, and gendarmes, and for multidisciplinary
training in conservation and development with the
REPC-MD and the Department of Biological
Anthropology of Antananarivo University.
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Historical Context
“An object of worship, a target of hunters, a beast of
burden, a burden to the people, malleable in captivity,
dangerous in the wild, the pride of kings, the
companion of men, a machine of war, an envoy of
peace, loved, feared and hated.” This is how the
famous biologist, Raman Sukumar, viewed the
elephant. It is possible to add further to this
commentary using terminology almost entirely relating
to how man has compromised the elephant over
thousands of years and how he continues to do so today.
“The elephant has had a glorious and infamous
association with man: for its sheer contrast and
splendour this association is unequalled by any other
interaction between wild animal and man anywhere in
the world” continued Sukumar.
Seventy million years of evolutionary
adjustment have gone into the making of the African
and Asian elephants we know today. They are the sole
survivors of more than three hundred species of trunked
animals which have trodden the earth, some of them far
larger but often considerably smaller than the three
species that remain alive today.

Figure 1. Forest elephant at Mbeli Bai, NouabaléNdoki National Park, Republic of Congo. (Photo: Tony
King)
to the tropical forests of Central West Africa they have
a preference for areas containing secondary growth. The
highest densities of elephants ever recorded were in the
finger forests of central Africa where savannah and
tropical forest interface. As such, a mosaic of forest
interspersed with grasslands can be considered their
preferred habitat.
Diet is almost entirely browse based, except on
the forest fringe where grass is also available. Fruit is
also said to be a critical part of forest elephant diet,
particularly in old growth regions where much of the
biomass is in the canopy. Forest elephants are without
doubt keystone species in terms of seed dispersal within
their habitats.

African forest elephant (Loxodonta cyclotis)
Forest elephants (Fig. 1) are genetically distinct and
therefore considered a separate species from the African
savannah elephant, Loxodonta africana. Indeed,
because of differing morphology between west and
central African forest elephants there is speculation that
L. cyclotis may consist of two distinct sub species,
although hybridisation between L. africana and L.
cyclotis is a more reasonable supposition. Forest
elephants are typically smaller than their savannah
cousins, with a shoulder height of up to a meter less
than L. africana. Other physical differences include
more rounded features, smoother skin with less body
hair and generally straighter, often downward facing
tusks.
Forest elephants are found throughout the
Congo basin (south Cameroon, south Central African
Republic, Democratic Republic of Congo, Equatorial
Guinea, Gabon and the Republic of Congo). Restricted

Forest elephants in captivity
Historically, forest elephants have had poor
representation in captivity, probably because of the
difficulty in catching them and the accuracy of some of
the available data is questionable. In Europe, several
zoos have laid claim to holding forest elephants that
were probably caught in the 1950s / 60s; Germany
seems to have held the most. A female elephant named
“Dima” lived in Frankfurt Zoo until c. 1978. Duisburg
Zoo held a single female called “Ngbaya” until c. 1980
and Berlin also held a female, “Jambo II”, until the late
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“Forest elephant numbers reduced by 70% in 30 years.”
“Ivory price reaches record height of US$1,600 in Far
East.” We seem to be at an ecological tipping point.
Range state governments set fire to hundreds of tonnes
of confiscated ivory “that will send a message to the
world...” Before the embers are cold and the message is
lost, another government is doing the same, firing more
ivory “emblematic as a public statement against the
ivory trade”. Soon there will be no ivory left to burn. So
what’s going wrong?
People forget symbolism quickly unless they
are directly involved in a process that keeps them in
touch with the core project, so keeping elephant
poaching and illegal ivory trafficking on everyone’s
radar is a step forward. Putting MEANINGFUL
amounts of funding into anti-poaching mechanisms and
the education of indigenous people is key, so is accurate
intelligence and an increase in the forensic scrutiny of
the massive stockpiles of ivory held by many African
nations. CITES should consider sanctions against
countries that fail to address the ivory trade within their
borders and governments must be held to account by
the international community if they allow or profit in
any way from the illegal slaughter of elephants.
All the indications are that we have a great deal
of work to do in all these areas. The situation is one of
wheels within wheels. The smaller; representing human
beings who have little regard for the state of the natural
world around them and the larger; representing the
simple truth that the elephant is way beyond its
evolutionary peak. The situation is serious but need not
be terminal and, with help, the elephant will live on.
The irony could be that if we show no concern at all, or
fail to address the problem, then the forces that might
destroy the elephant may one day destroy us as well.

1970s / early 1980s. Parc Zoologique de Vincennes in
Paris held an adult bull for many years and Whipsnade
Zoo in the UK held a female for a number of years too.
In North America there is record of ten forest
elephant imports dating back to the early 1900s. “Bud”
was a famous animal at the Columbus Zoo in Ohio
during the 1970s / 80s and a collection in Florida also
exhibited a single female throughout the 1950s / 60s.
There are no published records of any L. cyclotis in
Central or South America and there are no records of
animals breeding anywhere in Europe or the USA.
There are currently no L. cyclotis held in Europe or the
Americas. Abidjan Zoo in the Ivory Coast may be the
only zoo to still hold captive forest elephants and they
may well be the only collection to have ever bred them.
The history of these animals is unclear, however in
2004 there was said to be at least three females living in
the zoo. By 2007 only a single female named “Can”
remained. “Can” was born at the zoo in 1992 and if still
alive, may well be the only living African forest
elephant left in captivity.
Ivory and the future
Wherever we look today, there are species in danger of
extinction. It is no coincidence that they are suffering
while man attempts to tighten his grip on the planet and
exploit, without conscience or reservation, every
possible natural resource, effectively bringing many
populations of plants and animals to their knees in the
process. It is said that within two decades there will be
no more tigers or rhino, simply because present and
seemingly unalterable trends indicate that their numbers
will eventually fall below a recovery threshold.
So what about elephants and what about the
future? The picture can be indistinct and confusing.
Scientists and policy makers argue amongst themselves
as to best preventative strategy and how to curb
elephant poaching and the subsequent sale of illegal
ivory. Statistics and trends are traded and there is
seemingly no end to the data available that points to the
demise of elephant populations around the world.
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The Aspinall Foundation: 30 years of captivebreeding, reintroduction and conservation
Tony King
The Aspinall Foundation, Port Lympne Wild Animal Park, Hythe, Kent CT21 4PD, UK
tonyk@aspinallfoundation.org

Summary

Introduction

The UK-registered charity The Aspinall Foundation
was founded in 1984, the vision of which has always
been to contribute to global species conservation
through integrating ex-situ and in-situ activities. The
foundation’s flagship project, the ongoing western
lowland gorilla rescue and reintroduction programme,
was initiated in 1987 in Congo, and was expanded to
neighbouring Gabon in 1998. Two gorilla populations
are now in the process of being re-established, both in
new protected areas created specifically for the projects.
Sixty gorillas have been released since 1996, with very
encouraging post-release results. This model has been
replicated in Indonesia, with the creation in 2010 of the
Javan Primates Conservation Programme, involving the
management of two primate rescue and rehabilitation
centres in Java, and associated langur and gibbon
release projects to reinforce and conserve small,
isolated and threatened wild populations. Initial
monitoring results from the first release of 13 Javan
langurs in 2012 are again very encouraging, with 100%
survival during the first six months post-release. The
release stock for these projects has consisted primarily
of rehabilitated wild-borns, with additional individuals
provided from the captive-breeding populations at the
Howletts and Port Lympne wild animal parks in Kent,
UK. Following a different model, the foundation
established a lemur conservation programme in
Madagascar from 2008. Focussing primarily on saving
the Critically Endangered greater bamboo lemur, but
also working to conserve other threatened species such
as crowned sifaka and black-and-white ruffed lemur,
the programme has developed several participatory and
community-based conservation activities which have
helped remove the greater bamboo lemur from the list
of the 25 most endangered primates in the world. As the
foundation enters the 30th year of its existence, further
practical contributions to global species conservation
are planned or ongoing, for example with eastern black
rhinoceros, Przewalski’s horse, European bison and
Scottish wildcat.

In 1972 a symposium on breeding of endangered
species in captivity was held at Gerald Durrell’s
Wildlife Conservation Trust in Jersey. To reflect on the
contribution since then of zoos to endangered species
conservation, a symposium entitled “Forty years of zoobased conservation: The evolving role of zoos in global
species conservation” was organised at Bristol Zoo
Gardens on the 7 November 2013. Speakers included
Miranda Stevenson OBE (Former Director, British &
Irish Association of Zoos & Aquariums), Lee Durrell
(Honorary Director, Durrell Wildlife Conservation
Trust) and Ian Redmond (GRASP). I was honoured to
also be invited to speak, and provide here a summary of
my presentation about the work of The Aspinall
Foundation over the past thirty years.
Founding the Foundation
Although the late John Aspinall created and financed
the Howletts and Port Lympne zoological parks in Kent
in 1959 and 1975 respectively, it was not until 1984 that
The Aspinall Foundation was founded as a UKregistered charity (under the name of The Howletts and
Port Lympne Foundation, and subsequently The John
Aspinall Foundation), the vision of which has always
been to contribute to global species conservation
through integrating ex situ and in situ activities.
The following year an agreement was signed on
the 24 May 1985 between the Foundation and the
government of Indonesia to create the Sumatran rhino
conservation project, to help save this highly
endangered species from extinction (Aspinall 1985b;
Nardelli 1985; Martin 1989; Fig. 1). By August 1985 a
base-camp had been constructed in Sumatra in a forest
area where the rhinos were doomed by the extension of
logging activities, and on the 25 November the first
Sumatran rhino was captured, to be named Torgamba
(Nardelli 1986). Torgamba travelled to Howletts in
1986 (Nardelli 1986), and although he failed to breed
during a decade in the UK before returning to Sumatra
in 1998 (to the Sumatran Rhino Sanctuary in Way
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Figure 1. John Aspinall with a Sumatran rhino at Port
Lympne, UK. (Photo courtesy of Amos Courage)

Figure 2. Two eastern black rhinos sent to Africa in
2004. (Photo: The Aspinall Foundation)

Kambas National Park; Litchfield 1998, 1999, 2001),
the captive-breeding programme initiated by John
Aspinall was taken on by several American zoos from
1987 (Nardelli 1987; Aspinall 1990), finally resulting in
a birth in captivity in 2001, in Cincinnati; the only
previous captive-birth of the species being in Calcutta
in 1889 (Litchfield 2001).
Rhinos have been one of the key focal groups
for the Foundation’s conservation efforts throughout its
history. Realising that poaching was the single biggest
threat to the survival of rhino species globally, the
Foundation has repeatedly funded focussed efforts to
uncover and disrupt international trade in rhino horn
(e.g. Martin & Martin 1989, 2013; Vigne & Martin
1989, 2000, 2008; Martin 2001, 2004; Martin et al.
2010; Martin & Vigne 2013; Vigne 2013). Other rhino
conservation work has also been supported (e.g. Hearn
et al. 2000; Fyumagwa & Nyahongo 2010; see also
below).

Hustain Nuruu Steppe Reserve in Mongolia (Lockyer
1996), one of the first and most successful Przewalksi’s
horse reintroduction projects, established in 1994 (Boyd
& King 2011).
Similarly, The Aspinall Foundation has sent
several eastern black rhinoceros back to Africa. The
first, a male, went to a semi-wild breeding programme
at Addo National Park in South Africa in 1995 (White
1995; Aspinall 1996), apparently the first captive-bred
rhino to be returned to Africa (White 2000). Having
already sired at least two offspring at Addo, he was
moved in October 2000 to Thabo Tholo, a 36,000 ha
private reserve in northern province of South Africa,
where he rapidly became the dominant male of his
group and continued to sire more offspring (White
2001). Two female rhinos were subsequently also sent
to Thabo Tholo in 2004 (Fig. 2), where both gave birth
several times (Berry White, pers. comm.). Another two
females went to the 140 ha Grumeti Park in Tanzania in
June 2007 (Claire Lewis, in litt. 2007; Fyumagwa &
Nyahongo 2010), and in June 2012 one male and two
females joined the reintroduction programme in the
Mkomazi Rhino Sanctuary, Tanzania (Fitzjohn 2013).
Other species sent back from the UK to their
indigenous range include two ocelots to a conservationbreeding programme in the Cuixmala Bisophere
Reserve, Mexico, in April 1994 (Whittaker 1994), one
pair of clouded leopards sent to Phnom Tamao Wildlife
Rescue Centre, Cambodia, in August 2006, and another
female in January 2011 (N. Marx, unpubl. reports), six
Javan ebony langurs and a Javan silvery gibbon to
Indonesia in January 2013 (Wedana et al. 2013; see
below), and, most famously, 21 western lowland
gorillas to The Aspinall Foundation’s gorilla
reintroduction project in Gabon. The first two gorillas
were sent from Howletts in 1999; one, Kwa Kwa, died
soon after arrival, but the other, Kwam, was a member
of the first gorilla group released in the Batéké Plateau

Returning wildlife to the wild
A key component of the Foundation’s philosophy has
been the reintroduction of species to protected areas
whenever possible (Aspinall 1985a, 1987; Begg 1987).
John Aspinall was very keen to support the IUCN’s
negotiations with Russian authorities in the early 1980s
to reintroduce Przewalski’s horses to the Altai plains of
Mongolia (Aspinall 1985a), and soon became very
active in pioneering the return of Przewalski’s horses to
China (Aspinall 1990; Lockyer 1992). This finally
resulted in ten horses (five stallions and five mares)
being sent to the Milu Ecological Centre near Beijing in
November 1992 (Luff 1993; Lockyer 1996), from
where they were moved to a semi-wild 100-ha
enclosure in the Gansu Province with a view to full
release into the Anxi Gobi Nature Reserve (Lockyer
1996, 1997), and in one mare being sent in 1996 to the
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Figure 4. Matoko and Likendzé, two orphan gorillas
following confiscation in 2002. (Photo: Sinead Lynch)
1. Reduction in trade in orphan apes, through
facilitation of law enforcement and through
education / awareness-raising
2. Care / rehabilitation of confiscated apes
3. Reintroduction of gorillas to protected areas
4. Protected area conservation & management
5. International awareness-raising

Figure 3. Yambo (Sid) in 1989, one of the first two
orphan gorillas to arrive at The Aspinall Foundation’s
gorilla sanctuary in Brazzaville, Congo. (Photo: The
Aspinall Foundation)

The development of the project appeared to contribute
to a major reduction in the trade in gorillas at a national
level (King et al. 2005, 2009). The Aspinall Foundation
built a sanctuary for orphaned gorillas in Brazzaville in
1987, which became functional in 1989, receiving an
average of over ten orphan gorillas per year in the early
years (Fig. 6). The impact of the orphanage project,
probably combined with other conservation activities in
the country, is illustrated by the reduction in arrival
rates over the subsequent years, with only 17 gorillas
received over the ten-year period from 1998 to 2007
(Fig. 6). This is attributed to the dual impact of
facilitating law enforcement and raising awareness
(King et al. 2009). However, an apparent miniresurgence in the arrival rate of confiscated orphan
gorillas in 2006 (Fig. 6), and simultaneously of
confiscated chimpanzees (King et al. 2009), suggested
that this aspect of the work required reinforcing. This
observation led to a rapid increase in awareness-raising
activities (Mathot & Puit 2008; King et al. 2009; Fig.
7), and eventually to the creation of the collaborative
PALF project, aimed at facilitating the application of
faunal laws.
The project also resulted in the rescue and
repatriation of several bonobos. Endemic to the
Democratic Republic of Congo (DRC), bonobos are
hunted for the bush-meat trade, and orphans are often
traded nationally or internationally. Some are smuggled
across the Congo River for sale in the Republic of
Congo (Congo), and indeed the first great ape ever to

Figure 5. Yambo (Sid) in 2013. (Photo: The Aspinall
Foundation)
National Park in 2001 (Pearson et al. 2007). Another
six gorillas went to the Gabon project in 2003, three in
2008, and ten in 2013 (Pearson et al. 2007; King et al.
2012a; Bonnet 2013; Honey 2013; Ridges 2013).
Congo and Gabon gorilla projects
There is no doubt that the ongoing western lowland
gorilla rescue and reintroduction programme (Figs. 35), initiated in 1987 in the Republic of Congo and
expanded to the neighbouring Republic of Gabon in
1998 (King et al. 2009, 2012a), is the Foundation’s
flagship conservation project. The goal of the projects is
to work with local partners for the conservation of
endangered species in general, and of gorillas in
particular, and they undertake several activities to
achieve this:
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arrive at The Aspinall Foundation’s sanctuary for
orphan gorillas in Brazzaville was a bonobo: the wellknown Max, in 1989 (King et al. 2005). Following the
creation of a bonobo sanctuary near Kinshasa, the first
repatriation of bonobos from Congo to DRC occurred
in 2000, the first time that collaboration between the
two neighbouring countries had resulted in the
repatriation of an endemic animal (André 2000). This
transfer of two bonobos was followed by the
repatriation of two young females in January 2003,
another young female in March 2004, and finally of a
17-year-old Max and two other males in April 2004
(King et al. 2005; Fig. 8).

16
14
Gorillas

12

Bonobos

10
8
6
4
2
2007

2006

2005

2004

2003

2002

2001

2000

1999

1998

1997

1996

1995

1994

1993

1992

1991

1990

1989

0

Figure 6. Arrival rates of gorillas and bonobos at the
Congo gorilla project, May 1989 to Dec 2007. (Taken
from King et al. 2009)

Gorilla reintroduction
The Aspinall Foundation’s gorilla reintroduction
programme in Congo and Gabon aims to re-establish
viable, self-sustaining populations of the Critically
Endangered western lowland gorilla within the former
range of the species (King et al. 2009, 2012a). The
programme is located in the south-eastern edge of the
species range, in the Batéké Plateau region, the first
major wilderness area from which the species has been
extirpated. Sixty gorillas have been released to two
protected areas between 1996 and 2013, thirty in the
Lesio-Louna Reserve in Congo, and thirty in the Batéké
Plateau National Park in Gabon (Table 1; Fig. 8). Fifty
of the released gorillas are wild-born orphans
confiscated by the respective government authorities,
and ten are hand-reared captive-borns, nine of which
originated from the captive-breeding programme at
Howletts and Port Lympne (Pearson et al. 2007; King
et al. 2012a), the tenth was born to confiscated orphans
in the pre-release phase of the Congo project (King et
al. 2005, 2006, 2012a).
Since the publication of the IUCN guidelines
for primate reintroductions (IUCN 2002), and
subsequent similar guidelines for great apes (Beck et al.
2007) and conservation translocations in general
(IUCN/SSC 2013), all transfer and release proposals
and evaluations have been modelled on these guidelines
(e.g. King et al. 2006; Pearson et al. 2007; King and
Courage 2013). Thorough planning goes into each
proposed transfer or release, and risks are identified and
minimised.

Figure 7. Awareness-raising amongst law enforcement
officers in Brazzaville in 2007. (Photo: Marielle Puit)

Assessing reintroduction success
Reintroduction success can be evaluated through
various measures, but three population-level variables
are particularly relevant across taxa and sites: 1)
survival of the release stock; 2) reproduction of the
release stock and their offspring; and 3) persistence of

Figure 8. The bonobo Max (left), the first ape to arrive
at the Congo gorilla sanctuary in 1989, here in 2005 at
the Lola ya Bonobo sanctuary following his repatriation
to the DRC in 2004. (Photo: Tony King)
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Table 1. Gorilla groups released in the Lesio-Louna Reserve, Congo, and the Batéké Plateau National Park, Gabon,
1996 to 2013 (updated from King et al. 2012a).
Group
Date
Males
Females
Total
Ages at release
Congo
Yambo
Apr 1996
2
1
3
8.1 – 9.1
Kola
May 1996
3
0
3
6.6 – 7.6
Kabo
Dec 1998
3
4
7
5.2 – 8.7
Djeke
Jun 2001
4
5
9
2.3 – 6.5
Likendze
Oct 2006
0
3
3
5.9 – 7.5
Tanga
May 2010
0
1
1
6.3
Kingoue
Oct 2013
3
1
4
6.3 – 7.7
Gabon
Marco
Kwibi
Oudiki
Total

Jan 2001
Aug 2004
Jul 2012

8
4
1
28

9
5
3
32

17
9
4
60

1.1 – 6.4
1.9 – 6.2
3.6 – 6.0
1.1 – 9.1

but can be used during early stages of the reintroduction
process (King et al. 2003). Radio-collaring has so far
been unsuccessful with gorillas, but camera-traps are
being increasingly used as a monitoring tool in the
Gabon reintroduction site, and subcutaneous implants
are also being trialled.
Post-release monitoring results are very
encouraging in terms of evaluating reintroduction
success. An analysis to the end of 2008 of post-release
survival of the first 51 gorillas released (from 1996 to
2006), published by King et al. (2012a) in the
International Journal of Primatology, found 98%
survival in the first year post-release, overall annual
survival of 97% (similar to wild gorilla populations),
and that most (6 of 8) deaths or disappearances
occurred between one and three years post-release.
There were no noticeable differences between survival
rates between the two sites (Congo and Gabon),
between males and females, or between wild-borns and
captive-borns (Table 2). The largest difference in
survival rates appeared to be related to project
experience, with gorillas released in the earliest years of
the reintroduction (pre-2000) showing slightly lower
survival than those released in subsequent years (Table
2), suggesting that the project staff have learnt from
experience to improve release strategies and
consequently post-release survival (King et al. 2012a).
Considering reproduction of the release stock,
the first birth to reintroduced gorillas occurred in 2004
(King 2004; Fig. 10), was followed by several more in
2006 and 2007 (King & Courage 2007; Pearson & King
2008), and by the end of 2013 over 25 births had been
recorded across the two projects. Annual birth rates are
similar to those of wild gorilla populations (King et al.
2012). Reproduction rate now exceeds the rate of loss
of founder members, meaning that both reintroduced
populations are increasing in size.

Figure 9. Location of the two western gorilla
reintroduction sites in the Lesio-Louna Reserve, Congo
(1) and the Batéké Plateau National Park, Gabon (2).
(Taken from King et al. in press)
the reintroduced populations (usually measured as a
future probability using population viability modelling).
Post-release monitoring is therefore critical for
collecting the information necessary to evaluate
reintroduction success (King et al. 2012a, in press).
Most post-release monitoring of the released gorillas
has been undertaken by local trackers, on boat and on
foot, recording daily to weekly locations, group
composition, and general health indicators (King et al.
2006, 2012a; Pearson et al. 2007). Behavioural studies
using scan and focal sampling has been selective; it is
difficult or impossible for truly reintroduced gorillas,
80

Wild Conservation (2013) 1: 76-89.

Table 2. Annual post-release survival rates for all gorillas released to the Bateke Plateau between 1996 and 2006,
as at June 2008, taken from King et al. 2012a ((a)the cumulative total of years released of each individual gorilla).
Total released
Total years(a)
Died or disappeared
Annual survival
Male
24
126.3
4
0.968
Female
27
153.9
4
0.974
Wild-born
Captive-born

43
8

248.7
31.5

7
1

0.972
0.968

Release pre-2000
Post-2000

13
38

73.3
227.6

4
4

0.947
0.983

Total

51

280.2

8

0.971

mortality rates, especially for adults (King et al. in
press). Importantly, the original cause of population
decline at the two reintroduction sites (hunting) has
been removed through collaborative protected area
management projects (King 2008; King et al. 2012a).
However, long-term population and site management
will surely need to be maintained to allow population
persistence.
Overall success indicators
We have looked above at three key measures of
reintroduction success from the perspective of reestablishing extirpated populations. However a wider
spread of success indicators are worth considering when
looking at the overall impact of the reintroduction
projects, as specified by King & Courage (2008):

Figure 10. Téké (right), born in April 2004, the first
infant born to reintroduced gorillas, here with his
probable father Makoua on the bank of the Lefini River,
Congo, in June 2005. (Photo: Tony King)

•
•

The probability of population persistence was measured
by King et al. (in press; currently available online in the
journal Oryx) using the freely-available Vortex
population viability modelling software, who
concluded: “The results of the population viability
analysis suggested that the reintroduced gorilla
populations have a reasonable chance of persistence
(>90% over 200 years), but illustrated that
reinforcement of the populations could significantly
improve probabilities of population persistence and
retention of genetic diversity. Equally, catastrophic
events could have significant negative impacts.”
However, the model results should be interpreted with
care, as sensitivity testing of the model showed that
small changes to the input values of some specific key
parameters could have major impacts on the model
predictions, particularly those for annual birth rates, for
the number of lethal equivalents, and for female annual

•
•
•
•
•

Indicator 1: High post-release survival of
released individuals.
Indicator 2: Successful adaptation of released
individuals to release site.
Indicator 3: Exhibition of social and other
behaviours similar to those observed in wild
populations.
Indicator 4: Reproduction within the reintroduced populations.
Indicator 5: Long-term persistence of the reintroduced populations.
Indicator 6: Improved legal status of the release
sites.
Indicator 7: Effective management of the
release sites leading to ecosystem recovery.

Indicators 1, 4 and 5 have been discussed above.
Indicator 2 (successful adaptation of released
individuals to release site) can be broadly assessed by
measuring individual survival rates, but can also
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Figure 12. Monitoring team in the Lesio-Louna
Reserve, Congo. (Photo: Tony King)

Figure 11. Promotion of community reforestation
projects around the Lesio-Louna Reserve, Congo.
(Photos: The Aspinall Foundation)

behaviours, again, all of which appear similar in the
reintroduced populations to those observed in wild
populations (King 2004; King & Chamberlan 2007a,
2008; King et al. 2012a).
The final two success indicators relate to the
impact on the reintroduction sites themselves. In this
case, two new protected areas were created to facilitate
the reintroduction (the Lesio-Louna Reserve in Congo
and the Batéké Plateau National Park in Gabon), and
both sites benefit from collaborative protected area
management projects with fairly standard objectives in
addition to the rather unique one of gorilla
reintroduction (King et al. 2009; Figs. 11, 12), as
specified in the Presidential decree creating the LesioLouna Reserve:
•
•
•
•
•
Figure 13. Some of the large mammals of the Batéké
Plateau National Park, Gabon. (Camera-trap photos by
Philipp Henschel; plate taken from Pearson et al. 2007).

to assure the reintroduction of orphan gorillas;
to protect the gorillas and the ecosystem of the
reserve;
to organise and promote education, training,
outreach, and biodiversity research;
to promote and develop tourism;
to organise, with local community participation,
an integrated system of natural resource
protection in the reserve.

Standard wildlife monitoring methods suggest that
indigenous wildlife other than the released gorillas are
also recovering due to the presence of the protected area
management projects (King 2008), and the sites support
a diverse mixture of savannah and forest fauna and flora
(Fig. 13; Dowsett-Lemaire 2001; Stone et al. 2006;
Walters et al. 2006, 2011; King & Chamberlan 2007b,
2013; Kitchener et al. 2008; Vande weghe, J. P. 2008;
Bout et al. 2010; King & Dallimer 2010; King 2011;
van der Maesen & Walters 2011; Zimkus & Larson
2013), including two new beetle species described from
the Lesio-Louna (Limbourg 2011).

include other more specific measures such as the
adoption of feeding habits similar to wild gorillas in a
similar habitat. At the Congo reintroduction site over
100 local plant species have been identified as forming
part of the diet of the released gorillas (Cousins 2002), a
diversity similar to that of wild gorillas (King et al.
2012a). Indicator 3 (exhibition of social and other
behaviours similar to those observed in wild
populations) can be assessed by considering ranging
patterns, inter-group interactions and transfer
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Figure 14. Javan silvery gibbon female and infant in
July 2013 at The Aspinall Foundation’s primate
rehabilitation centre in West Java, Indonesia. (Photo:
Made Wedana)
Javan Primates Conservation Programme
Figure 15. A lowland streaked tenrec, one of the
multitude of endemic species found only in
Madagascar. (Photo: Laingo Rakotonirina)

The gorilla projects model was later replicated in
Indonesia, with the creation in 2010 of the Javan
Primates Conservation Programme (Wedana et al.
2013; Fig. 14). The Aspinall Foundation Indonesia
Programme currently manages two primate rescue and
rehabilitation centres in Java, a primary one in West
Java and a smaller one in East Java specifically for the
eastern subspecies of Javan ebony langur. Associated
langur and gibbon release projects are being undertaken
to reinforce and conserve small, isolated and threatened
wild populations. In East Java, an isolated population of
Vulnerable Javan ebony langurs in Coban Tulun
Protected Forest is being reinforced, with the first
release of 13 langurs implemented in September 2012
(Wedana et al. 2013). In West Java, reinforcements are
planned for the isolated populations of the Endangered
Javan silvery gibbon and the Endangered Javan grizzled
langur in the Mt Tilu Nature Reserve. As with the
Gabon gorilla reintroduction project, the release stock
for these projects will consist primarily of rehabilitated
wild-borns, with additional individuals provided from
the captive-breeding populations at Howletts and Port
Lympne (Wedana et al. 2013).

India for 90 million years, and most species occurring
there are found nowhere else on earth (Fig. 15). A
remarkable 105 lemur taxa are currently recognised, all
endemic to Madagascar.
Greater bamboo lemur project
The primary focus of The Aspinall Foundation’s
Madagascar Programme is saving the Critically
Endangered greater bamboo lemur (King &
Chamberlan 2010; Fig. 16). Considered one of the most
endangered species globally, the greater bamboo lemur
has a specialist diet consisting almost exclusively of
large-culmed bamboos, and has an unexplained
immunity to the high cyanide levels found in some
Malagasy bamboos. The project identified five
objectives necessary to ensure the survival of the
greater bamboo lemur (King et al. 2013a), which can be
summarised as:
1. Improve communication & collaboration
2. Distribution & abundance surveys (find more
lemurs)
3. Conserve all known rainforest corridor sites
(protected areas)
4. Conserve isolated, non-protected, sites for
population persistence & potential role in
reintroductions/reinforcements
5. Save individuals from sites with no future

Madagascar programme
Following a different model, the Foundation established
a lemur conservation programme in Madagascar from
2008. According to the eminent primatologist and
conservationist Dr Russell Mittermeier, “Madagascar is
without a doubt the world’s highest primate
conservation priority”. Often referred to as the world’s
eighth continent, the island of Madagascar is located
400 km off the east coast of southern Africa, has been
isolated from Africa for 160-180 million years and from

Prior to the project only 60 individual greater bamboo
lemurs were known in the wild, from 11 sites (Wright et
83

Wild Conservation (2013) 1: 76-89.

Figure 16. A greater bamboo lemur at the newlydiscovered Sahavola site in eastern Madagascar. (Photo:
Hery Andrianiantefana)

Figure 17. A crowned sifaka in dry deciduous forest in
western Madagascar. (Photo: Tony King)

al. 2008). In three years of collaborative surveys across
much of eastern Madagascar we more than doubled the
number of known sites for the species
(Ravaloharimanitra et al. 2011; Rakotonirina et al.
2011). The project rapidly developed small-scale
community-based conservation activities at most of the
newly discovered sites (King et al. 2013a). The project
currently finances 25 local community rangers in nine
teams in and around the Ankeniheny-Zahamena
rainforest corridor, and six rangers in three teams at the
Vohibe site at the confluence of the Mangoro and
Nosivolo rivers. Six local community associations
(COBAs) are supported to conserve the greater bamboo
lemur sites, and three community-managed sites have
so far been legally recognised. Research and education
programmes have been implemented across the sites to
aid their conservation. Further details can be found in a
number of publications (Rakotonirina et al. 2011, 2013;
Ravaloharimanitra et al. 2011, 2013a, 2013b;
Chamberlan 2012; Olson et al. 2012, 2013;
Ravaloharimanitra & King 2012; Andrianandrasana et
al. 2013; Chamberlan et al. 2013; King et al. 2013a,
2013b, 2013d; Rajaonson & King 2013).
The project now protects over 400 greater
bamboo lemurs (>50% of known population) at ten
sites, with 50+ babies born in 2012. The immediate
crisis has been averted, with the species being removed
in 2012 from the 25 most endangered primates list for
the first time in a decade. However the communitybased support must continue to ensure the remarkable
successes of recent years are not wasted.

known sites for the species, and found interesting
melanistic sifaka populations (Rakotonirina et al. in
press). Conservation activities have subsequently been
initiated at several of the newly-discovered sites.
Black-and-white ruffed lemur project
In 2011 a new project was initiated in Madagascar,
focussing on conservation of the Critically Endangered
black-and-white ruffed lemur, one of the highest
priority conservation challenges in Madagascar. The
project developed a slightly different model to that of
the previous lemur projects, promoting more integration
of in situ and ex situ conservation efforts (King et al.
2013c), with the following objectives:
1. Contribute to collaborative species plan
(improved communication & coordination)
2. Support site protection projects for each of the
three “sub-species”
3. Long-term population monitoring at priority
sites (including other Critically Endangered
lemurs: indri, diademed sifaka etc)
4. Help maintain viable captive and semi-wild
populations of each “subspecies”, incorporating
Malagasy captive lemurs in global breeding
programmes where appropriate
5. Develop the management of captive
populations to contribute directly to species
conservation goals
Progress has been made in the first three of these
objectives, for example through discovering new
populations south of the known range of the species
(Rakotonirina et al. 2013), and initiating population
monitoring and community-based conservation
activities at selected sites in the Ankeniheny-Zahamena
rainforest corridor and the Andriantantely lowland
forest (King et al. 2013a, 2013d). The implementation

Crowned sifaka project
The model of the greater bamboo lemur conservation
project was repeated from 2009 for the Endangered and
little-known crowned sifaka in the dry western central
region of Madagascar (King et al. 2012b; Fig. 17).
Collaborative surveys in 2010 doubled the number of
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Table 3. Priority lemur species for integrating in situ and ex situ conservation. (Table simplified from Schwitzer et
al. 2013)
IUCN Red list
Region
Approximate captive
status
population
Northern and western priority species
Perrier’s sifaka
Blue-eyed black lemur
Sahamalaza Sportive Lemur
Madame Berthe’s mouse lemur
Mongoose lemur

CR
CR
CR
CR
CR

north
north-west
north-west
west
west

0
75
0
0
110

Eastern priority species
White-collared brown lemur
Greater bamboo lemur
Lake Alaotra gentle lemur
Black-and-white ruffed lemur

CR
CR
CR
CR

south-east
east
east
east

Red ruffed lemur
Silky sifaka
Sibree’s dwarf lemur
Kalambatritra sportive lemur
Aye-aye

CR
CR
CR
EN
EN

north-east
north-east
east
south-east
widespread

12
20
70
800 (incl. 54 of V. v.
subcincta)
600
0
0
0
50

Madagascar, the Wildlife Conservation Society,
Conservation
International,
WWF-Madagascar,
Beauval Nature, St. Martin la Plaine Zoo, Ouwehands
Zoo Foundation, Seoul Zoo, DHL, Tusk Trust,
HelpSimus (Association Française pour la Sauvegarde
du Grand Hapalémur), Primate Action Fund, the
Mohamed bin Zayed Species Conservation Fund, Pan
African Sanctuary Alliance, EAZA, Association
Mitsinjo, GERP (the Malagasy Primate Research
Group), Northland College, and the Durrell Wildlife
Conservation Trust.

of the final two objectives remains under discussion at a
species level (King et al. 2013c), and also as one of
several threatened lemur species considered as priorities
for integrating in situ and ex situ conservation planning
at a global level (Schwitzer et al. 2013; Table 3).
Conclusions
The increased integration of ex situ and in situ
conservation planning is a challenge (Fa et al. 2013;
Lacy 2013; Traylor-Holzer et al. 2013). Never-the-less,
as The Aspinall Foundation enters the 30th year of its
existence, we hope to make further practical
contributions to species conservation wherever
possible, for example with European bison and Scottish
wildcat, and will continue to search for innovative ways
to help save species, populations and habitats the world
over.
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