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Integrating Ex situ and In situ Conservation of Lemurs
Christoph Schwitzer, Tony King, Eric Robsomanitrandrasana, Christelle Chamberlan
& Tovonanahary Rasolofoharivelo
Site-based and cross-regional habitat and species conservation efforts in Madagascar, such as proposed in the previous
chapters of this Lemur Conservation Strategy, should always be the main focus of lemur conservation. However, with many
wild lemur populations rapidly declining and their habitat being lost at constantly high rates, captive assurance colonies are
becoming increasingly important, and the need for closer integration of in situ and ex situ conservation initiatives is now
widely recognized (Conde et al., 2011; Lacy, 2013). Indeed, for many of Madagascar’s most threatened lemur species, and
in particular those with small wild populations, it makes little sense to conduct separate and independent conservation
planning efforts based on whether they live in the wild, in increasingly managed parks and reserves (Fig. 1), or in zoos.
Rather, their conservation in the wild, in reserves and in captivity should be viewed as points on a collaborative continuum,
the ultimate goal of which should be to ensure the continued survival of all species (Mittermeier et al., 2010). In order to
achieve this goal, the ‘One Plan’ approach, a framework developed by the IUCN SSC Conservation Breeding Specialist
Group, proposes integrated species conservation planning that considers all populations of a species, inside and outside its
natural range, under all conditions of management, engaging all responsible parties and all available resources (Byers et al., in
prep). Populations across this spectrum are managed as open metapopulations in order to achieve demographic and genetic
stability and long-term viability (Lacy, 2013). It is in the context of the ‘One Plan’ approach that we are proposing to integrate
captive colonies of lemurs into current and future conservation planning efforts for these species.
Besides their obvious functions as safety nets against possible extinction in the wild and as reserves for future restocking of
wild populations, lemur breeding programs in zoos and other dedicated facilities also play important roles in conservation

Fig 1. What is wild? A wild but well habituated crowned sifaka in Katsepy. (Photo: Christelle Chamberlan)
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Fig 2. Critically Endangered mongoose lemurs at Parc Botanique et Zoologique de Tsimbazaza, Antananarivo. (Photo: Tony King)

education and research (Porton, 1993; Mittermeier et al., 2010). Ex situ lemur conservation programs are mostly managed
by regional and national zoo associations in the developed world, such as the Association of Zoos and Aquariums (AZA) in
North and Central America, the European Association of Zoos and Aquaria (EAZA), and the Zoo and Aquarium Association
(ZAA) in Australasia. Examples of coordinated captive breeding programs for lemurs, as provided by Mittermeier et al.
(2010), include the AZA’s Species Survival Plan Programs (SSPs) for black and Sclater’s lemurs (Eulemur macaco and E.
flavifrons), mongoose lemurs (E. mongoz), and ruffed lemurs (Varecia ssp.); EAZA’s corresponding European Endangered
Species Programs (EEPs) for the same taxa, as well as for red-bellied lemurs (Eulemur rubriventer), Lake Alaotra gentle
lemurs (Hapalemur alaotrensis), greater bamboo lemurs (Prolemur simus), crowned sifakas (Propithecus coronatus), and ayeayes (Daubentonia madagascariensis); and ZAA’s Australasian Species Management Plans (ASMPs) for ring-tailed lemurs
(Lemur catta) and ruffed lemurs. In addition, regional and international studbooks are managed by a number of participating
institutions and cover the following lemur genera: Cheirogaleus, Daubentonia, Eulemur, Hapalemur, Lemur, Microcebus,
Mirza, Propithecus, and Varecia.
In Madagascar, there are currently three facilities keeping lemurs in captivity that contribute to coordinated global captive
breeding programs: Parc Botanique et Zoologique de Tsimbazaza in Antananarivo, Ivoloina Parc Zoologique in Toamasina,
and Lemurs Park, which is located 22 km southwest of Antananarivo on the road to Ampefy.
The Parc Botanique et Zoologique de Tsimbazaza (PBZT) was founded as a botanical garden during the French occupation
of Madagascar in 1925 with the aim of collecting and reproducing local plant species and introducing “interesting foreign
plants” to the island. Some cages with native animal species were added subsequently on request from the National Natural
History Museum in Paris. In 1960 the park was integrated into the French Office de la Recherche Scientifique et Technique
d’Outre-mer (ORSTOM). It was nationalised in 1974 and today is part of the Ministry of Higher Education and Scientific
Research (Mittermeier et al., 2010). Lemurs are represented at PBZT by members of the genera Eulemur, Lemur, Hapalemur,
and Varecia, with a nocturnal house also featuring aye ayes (Daubentonia madagascariensis) and mouse lemurs (Microcebus
spp.). The park has bred some highly threatened lemur species (e.g. Varecia variegata, Eulemur flavifrons, E. mongoz; Fig. 2).
Ivoloina Parc Zoologique is a 282-ha forestry station that includes a small zoo of about 4 ha. It is located 12 km north
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of Toamasina and is operated by the Madagascar Fauna Group (MFG), a consortium of North American and European
zoological gardens, under a long-term agreement with the Malagasy government (Katz and Welch, 2003). Ivoloina houses
more than 100 lemurs in ten different species, several of which are breeding. Species of note include Prolemur simus, Eulemur
flavifrons and Varecia variegata. The park also has aye ayes. Four lemur species are free-roaming to allow visitors to observe
them in a more natural setting (Varecia variegata, Eulemur coronatus, E. flavifrons and Hapalemur griseus; I. Porton, pers.
comm.). In recent years, Ivoloina has exchanged Prolemur simus with European zoos as part of the European Endangered
Species Programme for that species (Roullet, 2012).
Lemurs Park is a private 5-ha site, founded in the early 2000s by Laurent Amouric and Maxime Allorge, with the goal of
showing lemurs to the public and eventually reintroducing captive-born lemurs back into the wild. The park is home to about
ten species of lemur, most of which are free-ranging in the pine forest vegetation of the site. Notable species are Coquerel’s
sifaka (Propithecus coquereli), crowned sifaka (P. coronatus; Fig. 3), mongoose lemur (Eulemur mongoz) and black-and-white
ruffed lemur (Varecia variegata). The park is breeding Coquerel’s sifakas, with several offspring having been born since 2007.

Fig 3. Endangered crowned sifaka at Lemurs Park, near Antananarivo. (Photo: Tony King)

It is participating in the European Endangered Species Programme for the crowned sifaka and has recently received one
wild-caught female previously held by local villagers near Dabolava (GERP, 2012), which will allow captive breeding of the
species to be started in Madagascar.
There are also numerous other facilities keeping captive lemurs in Madagascar, either in cages or free-ranging in restricted
areas, often located on or near hotel premises and with tourism as their primary objective (Fig. 4). Some are fairly well managed
and could potentially contribute to global breeding programs once appropriate legal and administrative frameworks have
been established. Others are less well managed, often providing inadequate husbandry and diets. Hence it is mostly the more
resilient and adaptable species (Eulemur, Lemur, Varecia) that are exhibited by such facilities. In many cases hybridisation
occurs between closely related taxa held in close proximity that in the wild would live in allopatry (Fig. 5). The Malagasy
government recognises these issues, and is currently developing a project to help regulate captive facilities.
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Fig 4. What is captive? A captive Critically Endangered black-and-white ruffed lemur of the subcincta coat pattern on one of the “lemur islands”
of Vakona Park, Andasibe. (Photo: Tony King)

Well-managed and appropriately regulated captive populations can contribute to reintroduction or reinforcement projects
(Kleiman & Mallinson, 1998; King et al., 2012a). In Madagascar, there have been a number of releases of both captive-born
and wild-born lemurs, often including direct translocations from one site to another. Some have resulted in population
establishment, for example aye-ayes on Nosy Mangabe Island (Mittermeier et al., 2010); others have seen high mortality
rates owing to predation (Britt et al., 2004; Donati et al., 2007). A recent translocation of black-and-white ruffed lemurs and
diademed sifakas from forest designated for clearance by a mining company to the nearby Andasibe–Mantadia National Park
has so far been successful (Day et al., 2009).
Currently, many of the most threatened lemur species are not kept in captivity at all, neither in Madagascar nor in
zoos belonging to any of the major zoo associations. The sportive lemurs exemplify this: All 26 species comprising the
Lepilemuridae family are now Red-Listed as either Critically Endangered, Endangered or Vulnerable, making them one of
the most threatened primate families on earth. Yet, not one of them is kept in zoos anywhere in the world today, and we
still know virtually nothing about their captive husbandry. Likewise the Indriidae: Of the three genera and 19 species in this
family, most of which are highly threatened, only two Propithecus species from western Madagascar are represented in zoos;
one in Europe and Madagascar, and one in North America and Madagascar.
Very few populations of those species that are represented in zoos are viable in the long term without supplementation of the
founder base. Except for one (potentially two) species of mouse lemur, all of them belong to the Lemuridae family. This is not
to say that zoos do not know how to keep and breed lemurs; quite the contrary is the case. Captive husbandry of lemurs has
advanced considerably in the past four decades, and most of the current zoo populations simply suffer from too low numbers
of individuals, often with highly skewed sex ratios, rather than from a lack of relevant expertise. Species that were regarded
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as very difficult to keep alive in captivity just a few decades ago, such as the more folivorous sifakas, are now bred regularly
in zoos, made possible by our much better understanding of the nutritional requirements of hindgut-fermenting folivores.
There is an increasing number of highly endangered lemur species for which captive assurance colonies, with the potential
for future population reinforcement or reintroduction, could play a role in their conservation (Table 1). For some of these
species, incorporating in-country breeding programs in Madagascar into globally managed studbooks would have significant
benefits both within and outside Madagascar, as has been demonstrated with the greater bamboo lemur and crowned sifaka
EEPs (Roullet, 2012; Roullet, in press).
Initial discussions in Madagascar have considered a number of regional lemur breeding facilities in the major ecoregions
of the country (King et al., 2012b). These facilities would ideally incorporate semi-wild populations of the target species
(managed populations living in semi-enclosed natural habitats) and could therefore also provide space for pre-release
training in future reintroduction or reinforcement projects. They could act as hubs to facilitate the management of existing
captive lemur populations, both in Madagascar and abroad, as open metapopulations sensu Lacy (2013), and they could be
used to establish captive assurance colonies of threatened lemur species that are not yet in captivity.
In order to minimise risks, such colonies should ideally not be concentrated in single facilities, but rather spread across
several institutions, as is already the case with existing captive lemur populations. There is thus not only a role for regional
breeding facilities in Madagascar, but also for zoos inside and outside of Madagascar, and for facilities able to hold larger
numbers of lemurs, such as the enclosures being built on the islands of Necker and Mosquito in the British Virgin Islands.

Fig 5. A free-ranging female crowned lemur (right) and a hybrid crowned x black lemur (left), at a hotel in eastern Madagascar. (Photo: Tony
King)
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Priority actions for the ex situ conservation of lemurs
We propose the following 10-point action plan for integrating ex situ and in situ conservation of some of the most threatened
lemur species (see Table 1):
1.
Maintain long-term viable, and genetically, demographically and phenotypically healthy captive populations
of priority lemur species already in captivity, through managing them as open metapopulations sensu Lacy (2013), and
through improving global population management and promoting better integration of breeding facilities in Madagascar.
This concerns in particular the Lake Alaotra gentle lemur, greater bamboo lemur, blue-eyed black lemur, white-collared
brown lemur, mongoose lemur, crowned lemur, black-and-white ruffed lemur (including the population of Varecia variegata
subcincta of known origin currently kept in European and Malagasy facilities), red ruffed lemur, crowned sifaka, Coquerel’s
sifaka, and aye-aye.
2.
Facilitate the exchange/translocation of individual animals within Madagascar, and between Madagascar and
member zoos of the major regional zoo associations, through close collaboration with the relevant Malagasy authorities.
Transfers to be facilitated will take place in four directions: Wild–wild; captive–captive; wild–captive; and captive–wild. All
transfers will be part of regional or global species management programs, managed by the Malagasy authorities and/or one
or more regional zoo association(s), and will be agreed by all relevant parties in consultation with the IUCN SSC Primate
Specialist Group and, where appropriate, the Reintroduction Specialist Group.
3.
Establish a collaborative species management plan for the Critically Endangered Perrier’s sifaka, to include the
protection of all or most remaining wild groups (see site-based action plan for Analamerana and Andrafiamena; Salmona
et al., this volume) and the creation of a captive or semi-wild managed breeding facility that could provide release stock for
potential reintroduction into the Ankarana National Park. This facility would probably best be located near Antsiranana and
would also be able to keep and breed other threatened lemur species, including Tattersall’s sifaka, crowned lemur, aye-aye,
and northern sportive lemur (see point 9). Once successfully established, widen the captive breeding program to include
zoos in other regions and use it to leverage further international support for the conservation of Perrier’s sifaka and its
habitat.
4.
Establish a collaborative species management plan for the Critically Endangered Lake Alaotra gentle lemur, to
include conservation of the wild population (see site-based action plan for Lake Alaotra; Ralainasolo et al., this volume) and
the creation of a captive or semi-wild managed breeding population in Madagascar.
5.
Establish a collaborative species management plan for the Critically Endangered blue-eyed black lemur, to include
conservation of the wild population (see site-based action plan for Sahamalaza – Iles Radama; Seiler et al., this volume) and
the creation of a captive or semi-wild managed breeding facility in Madagascar. This facility would probably best be located
in or near Antsohihy and would also be able to keep and breed other threatened lemur species, including the Sahamalaza
sportive lemur and the northern giant mouse lemur (see points 8 and 9), and mongoose lemur.
6.
Establish a collaborative species management plan for the Critically Endangered white-collared brown lemur, to
include community-based conservation of wild populations (e.g. site-based action plan for the Manombo Forest; Ralainasolo
et al., this volume), and the creation of a captive or semi-wild managed breeding facility near the south-eastern COFAV
rainforest corridor. This facility would also be able to keep and breed other southern rainforest lemurs including the golden
bamboo lemur, greater bamboo lemur, black-and-white ruffed lemur, Milne-Edwards’ sifaka, Kalambatritra sportive lemur
(see point 9), and aye-aye.
7.
Investigate the potential for developing a captive or semi-wild managed breeding facility for the Critically Endangered
silky sifaka and red ruffed lemur. This facility would be located in north-east Madagascar and could also keep and breed
white-fronted brown lemurs and aye-aye, among other species.
8.
Establish collaborative species management plans and develop captive breeding programs at existing and proposed
facilities for threatened nocturnal mouse and dwarf lemurs, including Madame Berthe’s mouse lemur, Claire’s mouse lemur,
and Sibree’s dwarf lemur. Once successfully established, widen the programs to include zoos in other regions and use them
to leverage further international support for the conservation of these species.
9.
Develop captive breeding programs at existing and proposed facilities for one western and one eastern Lepilemur
species, and one western and one eastern Avahi species, to acquire and refine the necessary skills for their husbandry and
captive propagation. Once these programs are successful, they can be widened to include other species of these genera, as
well as the indri, and establish collaborative species management plans, including zoos in other regions.
10.
Use the captive or semi-wild managed breeding facilities proposed under points 3–6 as hubs to facilitate the
management of existing captive lemur populations, both in Madagascar and abroad, as open metapopulations sensu Lacy
(2013) (see points 1 and 2 above).
Budget: US$ 600,000 over 3 years
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Table 1: Priority lemur species for ex situ conservation.
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