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Introduction 
 
The western gorilla Gorilla gorilla is classified as 
“Critically Endangered” due to past and current rapid 
population decline (IUCN 2012). The UK-based charity 
The Aspinall Foundation is committed to the 
reintroduction of the species to the Batéké Plateau 
region of the neighbouring Republics of Congo and 
Gabon, from where the species has been extirpated 
during the past few decades. This is being undertaken 
through projects in both range countries in collaboration 
with the respective national governments. The Congo 
project was the first to be initiated, and initial post-
release results are very encouraging, with released 
gorillas adapting well to the release site, ranging and 
behaving in similar ways to wild gorillas, and 
reproducing successfully (Courage et al. 2001; King 
2004; King & Courage 2007; King & Chamberlan 
2007; King et al. 2005, 2006, 2009, 2012; Farmer & 
Courage 2008).  

The Gabon project is ten years younger, but 
post-release monitoring results are equally encouraging. 
A comprehensive and fully referenced report 
concerning the preparations and initial results of the 
Gabon project to the end of 2007 illustrated that post-
release survival was high (85%) and that the two 
released groups had adapted well to the release site, 
while in late 2007 the first baby was born within the 
reintroduced population (Pearson et al. 2007). 
Associated protected area management activities have 
also been developed, in collaboration with the 
Gabonese government and the Wildlife Conservation 
Society (Pearson et al. 2007). The full report is 
available on request from The Aspinall Foundation, and 
published summaries are also available (Pearson et al. 
2008; Pearson & King 2008; King et al. 2009, 2012). 
Between 2008 and 2011 the two groups continued to 
evolve, with a further five births recorded (The Aspinall 
Foundation, unpubl. data). In 2012, another three births 
were recorded, and a third group was released (The 
Aspinall Foundation, unpubl. data). 
 While the initial results presented by Pearson et 
al. (2007) and King et al. (2012) are very encouraging, 
it is clear that the reintroduced population will benefit 

from further releases if the goal of re-establishing a 
viable, self-sustaining population is to be realised. 
Population modelling based on the quantitative 
demographic data presented by King et al. (2012) 
predicted that reinforcement of the reintroduced 
populations could significantly increase the probability 
of population persistence over 200 years and also 
increase percentage retention of genetic diversity (King 
et al. in press). Therefore we present here a summary of 
the full proposal by TAF (2012) for the reinforcement 
of the current reintroduced western gorilla population in 
the Batéké Plateau National Park (PNPB) of Gabon, 
with a group of gorillas currently held in captivity in the 
UK.  
 
Reintroduction aims and approach 
 
The principal aim of the reintroduction programme, 
following IUCN (2002) and Beck et al. (2007), is to re-
establish viable, self-sustaining populations of the 
western gorilla in the wild, within the former range of 
the species (PPG 1998, 2003; King et al. 2006, 2012; 
Pearson et al. 2007). The programme is considered a 
true “reintroduction” as defined by Beck et al. (2007), 
as it aims to re-establish the western gorilla “in an area 
which was once part of its historic range, but from 
which it has been extirpated or become extinct”. The 
release strategy is “soft”, incorporating lengthy phases 
of pre-release preparation, the release process itself, and 
post-release support (Pearson et al. 2007). The release 
stock is primarily wild-born, made up of orphans of the 
national bush-meat trade in Gabon that have been 
illegally detained in captivity for varying durations 
from only a few days to several years. The wild-born 
stock is supplemented by a smaller number of ex-situ 
captive-borns, provided through the captive breeding 
programme of the Howletts and Port Lympne Wild 
Animal Parks in UK. 
 
Habitat and release site 
 
The Batéké Plateau National Park (PNPB) was created 
in 2002, incorporating what was previously the Mpassa 
gorilla reintroduction site designated in 1998.  
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Figure 1. Simplified and generalised distribution of 
major vegetation types in Africa, adapted from NASA 
(undated), with the location of the Batéké Plateau 
National Park indicated by the black square. 
 

 
Figure 2. Forest cover, major watercourses and project 
camps (stars) within the Batéké Plateau National Park, 
SE Gabon (see Fig. 1), and the home ranges of the first 
two reintroduced gorilla groups in red (group 1) and 
yellow (group 2), as of April 2007 (from Pearson et al. 
2007). The island proposed for the pre-release phase of 
the group to be transferred from the UK is located 6.5 
km south of the Mbié camp. 
 

The PNPB is managed by the National Agency of 
National Parks (ANPN) of the Gabonese Presidency, in 
partnership with The Aspinall Foundation and the 
Wildlife Conservation Society (WCS). As elsewhere on 
the Batéké Plateau, the PNPB is dominated by rolling 
grassland, interspersed by gallery forest along the 
watercourses, and some small forest patches on higher 
ground. An exception to this is the western portion of 
the park, which supports the south-eastern limit of the 
lowland forest block of the Ogooué Basin that covers 
the majority of the country (Figs. 1-2). In addition to 
the reintroduced gorillas, the PNPB and surrounding 
area supports a rich diversity of forest mammals 
including chimpanzee, elephant, red river hogs, buffalo, 
leopard, water chevrotain, sitatunga, six species of 
forest duikers, De Brazza’s and moustached monkeys, 
and talapoin, and also savanna species such as Grimm’s 
duiker, side-striped jackal, and aardvark (Bout 2006; 
Pearson et al. 2007; Bout et al. 2010; Wrege et al. 
2011). 

GIS analysis of satellite images illustrated that 
the PNPB covered a total of 2,044 km² (= 204,400 ha), 
including 606 km² of forest (= 60,600 ha). Most forest 
cover is concentrated to the west of the park, while the 
east of the park is principally savanna with gallery 
forests along watercourses (Fig. 1). The highest 
estimated densities of western gorillas reported in the 
wild are in the region of 5.5 individuals per km², 
although the majority of studies give densities between 
0.5 and 2.5 per km². Therefore a minimum estimate of 
carrying capacity for the PNPB would be over 300 
gorillas (at 0.5 gorillas per km² of forest). 
 
Release stock 
 
The release stock for the PPG-Gabon reintroduction 
programme consists primarily of wild born orphans of 
the illegal bush-meat trade in Gabon (King et al. 2012). 
The wild born release stock for the PNPB 
reintroduction has been supplemented by hand-raised 
ex-situ captive borns from the breeding colony at 
Howletts & Port Lympne Wild Animal Parks in the 
UK. Three groups have so far been transferred, in 1999, 
2003 and 2008 (PPG 2003; Mahé 2006; Pearson et al. 
2007; Hopper 2009; Figs. 3-4), totalling 12 individuals 
aged between 0.5 and 5 years at the time of transfer. 
Each transfer was conducted within the strict 
regulations of the Convention on the International 
Trade in Endangered Species (CITES) framework. 

The current proposal is to transfer a fourth 
group of 11 ex-situ captive gorillas from Port Lympne. 
Several differences distinguish this transfer from the 
previous three transfers. This will be the first well-
established mixed-age family group to be transferred 
(Fig. 5), incorporating one wild-born 30 year-old adult 
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Figure 3. The transfer of a group of seven hand-raised 
gorillas from Howletts and Port Lympne, UK, to the 
Batéké Plateau National Park, Gabon, in 2003. (Photo: 
Amos Courage) 

Figure 4. Members of the second group of western 
gorillas released in the PNPB, Gabon, in February 
2007, including the captive-borns from Howletts and 
Port Lympne transferred in 2003. (Photo: Tony King) 

 

 
Figure 5. The family group proposed for transfer from 
Port Lympne to Gabon. (Photo: Dave Rolfe) 
 

 
Figure 6. The adult male, Djala, of the gorilla group 
proposed for transfer to Gabon, tree-climbing at Port 
Lympne. (Photo: The Aspinall Foundation) 

male (Fig. 6), five captive-born adult females of which 
all but one were parent-reared, and five captive-born 
juveniles and infants, all of which were parent-reared 
and will be accompanying their mothers and father 
(Table 1). The group stability and the presence of 
different age classes should allow a strong social 
cohesion within the group during the different stages of 
the reintroduction. The diet of the captive group will be 
modified pre-transfer to resemble more closely their 
diet in Gabon. 

Of the captive group proposed for transfer, the 
adult male was wild-born but recuperated as an orphan 
of the bush-meat trade at approximately two years old. 
The geographic origins of all the group members 
combined based on EAZA studbook data (Table 2) are 
Cameroon (57%), Congo (32%) and Gabon (11%). The 
genetic make-up of the group members originates from 
four wild males and four wild females. The most 
represented wild-born individual is the adult male of the 
group Djala himself, at 32% of the group total, followed 
by another male, Kisoro, at 17%, and two females 
Mushie (16%) and Ju Ju (15%) (Table 2). 23% of the 
genetic diversity is currently unrepresented in the 
reintroduced population, originating from one male and 
one female lineage (Mumbah and Mushie). This level 
of genetic variation will contribute to the heterozygosity 
of the currently small reintroduced population, but we 
recognise that further reinforcement may still be 
necessary in the future. 
 
Disease Risk and Veterinary Requirements 
 
A simplified interpretation of the general health 
management plan used by PPG in the past as presented 
by Pearson et al. (2007) is given in Table 3. The health 
management plan for the proposed fourth group will 
build on these previous experiences, and on other 
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Table 1. The members of the group proposed for transfer to Gabon. (*Note that Djemba died prior to the transfer, 
but was included in the original proposal) 
Name Sex Date of 

birth 
Age 

Mar 2013 
Rearing Sire Dam Transponder 

Djala M 01/01/1982 31.2 unknown Wild Wild 960 011 000 003 808 
Mumba F 27/07/1987 25.6 parent Kijo Shumba 960 011 000 003 235 
Tamki F 08/10/1989 23.4 hand Bitam Killa Killa 956 000 000 853 617 
Kibi F 24/05/1992 20.8 parent Kijo Shumba 960 011 000 003 026 
Fou Fou F 10/11/1992 20.3 parent Kijo Founda 960 011 000 002 381 
Kishi F 03/08/1998 14.6 parent Kijo Mushie 960 011 000 003 759 
Mwambe F 28/08/2006 6.5 parent Djala Kishi 960 011 000 003 635 
Djongo M 04/10/2006 6.4 parent Djala Kibi 960 011 000 003 356 
Louna M 24/10/2008 4.4 parent Djala FouFou 960 011 000 003 908 
Akou F 26/04/2011 1.9 parent Djala Kishi 960 011 000 003 399 
Djemba* F 19/02/2012 * parent Djala Mumba 960 011 000 003 087 
 
Table 2. Proportional representation of the wild-born antecedents of each member of the group proposed for 
transfer to Gabon (Cam = Cameroon; M = male; F = female). (*Note that Djemba died prior to the transfer, but was 
included in the original proposal) 

Wild-born 
antecedent 
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Origin Congo  Cam  Cam  Gabon  Cam  Cam  Gabon  Cam  
Sex   M M M M F F F F 

Djala M 1 
Mumba F 0.25 0.25 0.25 0.25 
Tamki F 0.25 0.5 0.25 
Kibi F 0.25 0.25 0.25 0.25 
Fou Fou F 0.25 0.25 0.5 
Kishi F 0.25 0.5 0.25 
Mwambe F 0.5 0.125 0.25 0.125 
Djongo M 0.5 0.125 0.125 0.125 0.125 
Louna M 0.5 0.125 0.125 0.25 
Akou F 0.5 0.125 0.25 0.125 
Djemba* F 0.5 0.125 0.125 0.125 0.125 

Total 11 3.5 1.875 0.75 0.5 1.75 1.625 0.75 0.25 
% 100 32 17 7 5 16 15 7 2 

 
 
resources such as the Veterinary Healthcare Manual of 
PASA (2004). All individuals of the captive group will 
be disease-screened in UK prior to transfer according to 
a risk assessment, following IUCN guidelines as 
detailed in TAF (2012). They will undergo a pre-
transfer quarantine in UK, then transported to the 
quarantine area within the PNPB for their post-transfer 
quarantine phase. Their vaccination schedule will be 
started pre-transfer. 

The medical monitoring of the group will 
include regular stool sampling on site for internal 
parasites, and occasional blood draws for analysis by 
CIRMF in Franceville when necessary and feasible. 
Staff working with individuals during quarantine will 
not work with the released groups. The gorillas will be 
vaccinated for Polio and Tetanus, and Measles. They 
will also be vaccinated for Rabies (for transit through 
France). They will be given a malaria prophylaxis 
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Table 3. Simplified and generalised summary of past PPG health management plans from Pearson et al. 2007 
(Significance to apes or staff is a subjective combined assessment of severity, probability and ease of testing and 
treatment: H = high, M = medium and L = lower). 
Disease Significance PPG management plan 

Apes Staff 
Ebola/Marburg H H mortality so high and rapid that living apes highly unlikely to have been 

exposed, plus collaboration with CIRMF and WCS for awareness and 
testing 

Tuberculosis H H test apes during quarantine and pre-release, isolate positive apes; test and 
treat or vaccinate staff; refuse access by positive or untested humans (eg 
local populations, visitors) 

EMCV M L pest control & disinfection of stored foods before feeding to apes 
Anthrax Bacillus 
anthracis 

M M isolation of apes showing clinical signs during quarantine, smears from 
suspicious carcass found in the forest 

Malaria M H preventative testing; preventative medication (malarone) for ex-situ release 
stock; free treatment of clinical signs for staff; preventative medication 
advised for short-term overseas visitors 

Filariosis M H preventative testing, treatment of clinical signs for staff and apes 

Streptococcus 
pneumoniae 

L L quarantine affected animals 

Measles H H vaccination of staff (and apes at PPG Congo) 
Mumps L H vaccination of staff (and apes at PPG Congo) 
Rubella L L vaccination of staff (and apes at PPG Congo) 
Diptheria L L vaccination of apes and staff 
Tetanus M H vaccination of apes and staff 
Polio H H vaccination of apes and staff 
Rabies M L vaccination of apes from UK if transiting through Europe 
HIV/SIV M H test apes during quarantine, and staff regularly; refuse direct contact 

between positive staff and apes (for the well being of the staff) 
HTLV/STLV L L test apes and staff if possible 
Hepatitis A L H test apes; vaccination of staff 
Hepatitis B L H test apes & staff; vaccination of staff 
Hepatitis C L M  
Herpes simplex L M  
RSV L L  
Yellow fever L M vaccination of staff 
Adenovirus L L  
Influenza 
orthomyxovirus 

M M  

Shigellosis H M test apes & staff during quarantine (if possible) 
Salmonellosis (typed) H M test apes & staff during quarantine (if possible) 
Camplyobacter spp. H M test apes & staff during quarantine (if possible) 
Enteropathogenic E. 
coli M M test if symptoms 

Yersinia sp. M M test if symptoms 
Klebsiella sp. M M test if symptoms 

Oesophagostomum H M daily disinfection of cage floor; regular stool testing of apes; treatment of 
entire group if one positive result (pre-release); hygiene rules for staff 

Ankylostomiasis M M regular stool testing of staff and apes; treatment if positive result; hygiene 
rules for staff 

Strongyloidiasis / 
Anguillules M M regular stool testing of staff and apes; ; treatment of entire group if one 

positive result (pre-release); hygiene rules for staff 
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Ascaris M M regular stool testing of apes; treatment of entire group if one positive result 
(pre-release); hygiene rules for staff 

Whipworm Trichuris M M regular stool testing of staff and apes; treatment if positive result; hygiene 
rules for staff 

Hydatids/ Taenia L L regular stool testing; treatment if positive result; pest control 

Pinworm Enterobius M M regular stool testing of staff and apes; treatment if positive result; hygiene 
rules for staff 

Balantidium coli M M regular stool testing of staff and apes; treat if heavy load or symptomatic 

Entamoeba hystolytica M M regular stool testing of apes and staff; treatment of group when 
symptomatic; hygiene rules for staff 

Giardia intestinalis M M regular stool testing of staff and apes; treat if heavy load or symptomatic 
Cryptosporidium M M regular stool testing of staff and apes; treat  

Candidiasis M L antifungal treatment to accompany antibiotic treatments in weak apes, 
especially during quarantine 

Sarcoptes spp. 
(scabies) M L treat apes and staff; avoid spread as very difficult to eradicate once 

established in a large group 
 
 
treatment, using atovaquone/proguanil (malarone®), as 
this was a possible significant difference between the 
health of the first and second groups transferred (see 
Pearson et al. 2007). They will be given vitamin 
supplements as post-transfer support, for approximately 
one year depending on feasibility. Deworming of all 
individuals will be undertaken pre- and post-transfer to 
the PNPB. Strict hygiene protocols will be enforced to 
reduce risk of parasite spread. Initial post-transfer 
deworming will be administrated systematically, 
possibly every 4-5 weeks. The interval between 
treatments will then be progressively increased to avoid 
creating resistance or limiting the gorillas from building 
their own immunity. Results of regular stool exams will 
guide further treatments. In addition, gorillas will be 
shown food-plant species in the PNPB that can be used 
as self-medication against intestinal worms, such as 
Aspilia and Vernonia spp. 
 
Transport 
 
The gorilla group will be accompanied during the 
transfer from UK to Gabon by well-known humans, 
including a veterinarian and a Port Lympne keeper. The 
gorillas will be anaesthetised for placement in the 
transport crates, but will be fully conscious throughout 
the journey. They may be given a mild oral sedative 
(diazepam) if they appear overly excited or during 
particularly stressful periods. On arrival in Gabon, the 
crates will be transferred rapidly to the PNPB. After a 
short boat crossing, the crates will be opened on the 
pre-release island in an area prepared appropriately. The 
transfer is proposed to occur during the dry (and cool) 
season to facilitate logistics, and to reduce the risks of 
immediate parasite infection or heat stress. 
 

Pre-Release Preparation and Soft-Release Process 
 
All gorillas that enter the reintroduction programme 
undertake a lengthy period of preparation prior to final 
release, following methods refined through years of 
experience at PPG - see Pearson et al. (2007) for 
definitions of phases involved. The current proposed 
group for release differs from previous groups in being 
a mature, mixed-age family group, including an adult 
male and several adult females. Therefore the process 
of pre-release preparation and soft-release will be 
modified from that of previous groups. 

The pre-release preparation phase will be 
undertaken on an island near the southern limit of the 
home ranges of the two groups already reintroduced 
(Fig. 2), so that the habitat on the island resembles that 
of the release site (Fig. 7). The group will therefore be 
isolated from other great apes in the area during the pre-
release phase, thereby avoiding disease transmission 
possibilities, and providing the group with a calm area 
for getting to know the local habitats and food plants of 
the reintroduction site, whilst also allowing visual and 
auditive contact with the groups already reintroduced. 
A preliminary survey in 2007 made the following 
observations (King 2007): “the island is 3.5 ha in size, 
of which approximately 1 ha is forest and the rest is 
open shrubby vegetation dominated by Aframomum, 
grasses, sedges, Melastomataceae spp. and other low 
hydrophilic shrubs, plus numerous small Harungana 
madagascariensis and the occasional ‘tree’ such as 
Alstonia boonei, Mitragyna stipulosa and Raphia sp. 
The north-western third of the island is forested, 
dominated by the swamp-tolerant Xylopia sp. but there 
is a small patch of fairly dry forest in the western 
portion of the island which is a little more diverse, and 
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Figure 7. The forested north-west part of the 3.5 ha 
island in the Batéké Plateau National Park proposed for 
the pre-release phase for the group of gorillas to be 
transferred from the UK. (Photo: Tony King) 
 
is occasionally visited by elephants (Fig. 2). The fruits 
of Xylopia could provide a seasonal food source for 
gorillas, and there are a few individuals of other fruit-
providing species present, such as Landolphia sp. The 
understorey is generally poor with only a few stands of 
Sarcophrynium sp. (Marantaceae), plus the occasional 
Palisota sp. (Commelinaceae), Eremospatha sp. and/or 
Ancistrophyllum sp. (Palmae), Culcasia sp. (Araceae) 
and Dioscorea spp. (Dioscoreaceae). However, this lack 
of browse in the forest understorey is made up to some 
extent by the relatively extensive areas of Aframomum 
elsewhere on the island.” 

The southern channel is fairly thin and shallow 
(Fig. 8), so will need to be regularly monitored during 
the pre-release phase to ensure the gorillas remain on 
the island. The island’s small size and lack of 
significant food sources means that the gorillas held on 
the island will need a significant amount of 
supplementary food to be provided by project staff on a 
daily basis. The staff will be based at a project camp 
located 1 km from the island. Three feeding platforms 
will be built on the west side of the island, each with a 
protective “paroir” to prevent contact between the 
gorillas and the staff. A mirador will also be 
constructed on the west bank of the Mpassa river 
opposite the feeding platforms, to allow assessment of 
behavioural, psychological and health aspects of each 
individual. Medical interventions may be conducted as 
necessary, depending on feasibility. Supplementary 
feeding will be necessary throughout the pre-release 
phase. Local foods will be collected for the 
supplementary feeding, but also more familiar foods 
available from local markets will be provided, at least 
initially, as well as croquettes used by many zoos to 
feed captive gorillas. 

 
Figure 8. The narrow channel along the southern part 
of the proposed pre-release island. (Photo: Tony King) 
 
 

 
After a minimum of two months, project staff 

will determine when the group appears ready for 
transfer to the release site. A bridge, prepared in 
advance, will allow the gorillas to cross the narrow 
channel separating the island from the east bank of the 
Mpassa river. The bridge will remain in place post-
release, allowing the gorillas to return to the island for 
supplementary feeding provided as post-release 
support, and to try to prevent major displacements 
immediately following release. Feeding will be reduced 
gradually with time, depending on the circumstances. 
 
Post-release Monitoring 
 
Post-release monitoring will be facilitated by the 
existence of an extensive trail system within the release 
site, with each trail named and features marked at 
regular intervals to allow precise description of 
locations. We hope to fit the dominant male with an 
ankle bracelet containing a radio tracking transmitter to 
facilitate monitoring. The bracelet design is being 
developed during trials at Port Lympne. 

Monitoring post-release will be undertaken 
daily for the first year post-release, then reduced 
gradually over many months. Daily locations will be 
deduced from direct or indirect observations, radio-
tracking, and/or camera-trapping. For each direct 
observation, group members observed, visual health 
indicators, general behavioural observations, and food-
plant utilisation will be noted. Staff observations will be 
noted on daily record sheets, and locations plotted in a 
geo-referenced database. Post-release veterinary 
intervention may be justifiable when possible and if 
deemed necessary. 
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Conclusions 
 
Given the long life-histories of gorillas, we recognise 
that the western gorilla reintroduction project within the 
PNPB, Gabon, is still young, but the initial results are 
very encouraging, and it is clear that the population will 
benefit from the addition of further release stock. This 
proposed release of a new group will help bring the 
project closer to realising the long-term goal of re-
establishing a viable, self-sustaining population in the 
area. 

Our proposal to try for the first time to 
reintroduce a mature, mixed-age family group, has 
numerous implications for the potential to more rapidly 
establish viable populations. Both the Congo and 
Gabon gorilla reintroduction projects have so far been 
restricted by the availability of release stock in-country, 
especially since the considerable reduction in the 
numbers of gorilla bush-meat orphans being reported 
and confiscated since the creation of the PPG projects 
in both countries (King et al. 2009, 2012). The Gabon 
project has already pioneered the addition of young 
hand-reared captive-born gorillas to the potential 
release stock, the current proposal goes further in 
attempting to release a mature group of primarily 
parent-reared gorillas. If successful this will have the 
advantage over previous methods of releasing gorillas 
that have spent all or most of their lives in a gorilla 
society, following gorilla society rules, and hopefully 
will reduce the need for lengthy procedures to 
“dishabituate” hand-reared gorillas from human 
presence. The logistical issues involved in the transport 
and release of a mature group may be more challenging, 
but if successful the longer-term reintroduction 
objectives could be more rapidly and effectively 
realised. 

Although the primary objective of the project is 
the reintroduction of the western gorilla, the project also 
has several secondary objectives and/or benefits (King 
et al. 2012). For example, the release site itself has 
benefited from the project, through the creation of the 
Batéké Plateau National Park, and the associated 
resource management activities through collaboration 
between The Aspinall Foundation, the Wildlife 
Conservation Society, and the Government of Gabon. 
Although difficult to measure, the re-establishment of a 
gorilla population in the PNPB should also have 
positive impacts on the ecological dynamics of the 
forest, given the important role they have been shown 
to play in forests elsewhere in Gabon. 

At an international level, the reintroduction 
programme has proved to be attractive to the popular 
media, generating global publicity for the plight of the 
gorilla, and of the national conservation strategy 
implemented in Gabon. The transfer of captive-born 
gorillas from UK has been particularly well covered by 

international media, with two television series and 
numerous newspapers and magazines following the 
transfer and progress of the gorillas ‘sent home’. 
Similar national media coverage in Gabon can help 
generating national pride concerning the gorilla, and 
will be a further contribution to the overall effort to 
save the species in the wild for future generations. 
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Introduction 
 
In 2007 we published the first country records for 
Congo-Brazzaville of three bird species (King & 
Chamberlan 2007), all from the Lesio-Louna Reserve in 
the Batéké Plateau, and all from the remarkable barbet 
family (Capitonidae; Fig. 1). One of them, Sladen’s 
barbet Gymnobucco sladenii, is a forest-dependant 
species virtually endemic to the forests of the 
Democratic Republic of Congo, whilst the other two are 
savannah species. One, the yellow-fronted tinkerbird 

Pogoniulus chrysoconus, probably has a continuous 
distribution from the nearest-known populations only 
85 km to the east. However the presence of the third 
species, the miombo pied barbet Tricholaema frontata 
was particularly unexpected, as the species is almost 
exclusively restricted to mature miombo woodland in 
south-central Africa, with the nearest record 750 km 
south of the Lesio-Louna.  
  The discovery of these three barbets reinforced 
the classification of the Batéké Plateau as part of the 
Guinea-Congolian/Zambezian transition zone (Fig. 2;

 

 
Figure 1. Some of the barbet species (Capitonidae) found in the Lesio-Louna Reserve, Batéké Plateau, Congo. Top 
line: a) grey-throated barbet Gymnobucco b. bonapartei; b) Sladen’s barbet G. sladenii; c) miombo pied barbet 
Tricholaema frontata; d) hairy-breasted barbet T. hirsuta. Bottom line: e) speckled tinkerbird Pogoniulus 
scolopaceus flavisquamatus; f) red-rumped tinkerbird P. atroflavus; g) yellow-rumped tinkerbird P. bilineatus 
leucolaima; h) yellow-fronted tinkerbird P. chrysoconus extoni. 
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Figure 2. Simplified and generalised distribution of 
major vegetation types in Africa, adapted from NASA 
(undated). Forest and thicket = “Humid forest” and “Coastal 
forest, or evergreen thicket”; Azonal savanna = “Azonal 
savanna in wet savanna zone”; Broad-leafed – wet savanna = 
“Broad-leafed savanna – wet savanna”; Wet-dry savanna 
transition = “Transition zone wet and dry savanna (Northern 
Hemisphere)” and “Fine-leafed dry savanna - transition 
(Southern Hemisphere)”; Dry or arid savanna = “Fine-leafed 
dry savanna (Northern Hemisphere)”, “Fine-leafed dry arid 
savanna (Southern Hemisphere)” and “Fine-leafed dry 
savanna (Southern Hemisphere)”; Desert or semi-desert = 
“Desert, semi-desert, and water”. 
 
 
Dowsett-Lemaire 2001; King & Chamberlan 2007; 
King 2011), supporting floral and faunal species of 
typical of both forest and savannah (Walters et al. 2006; 
Pearson et al. 2007; King 2008a, 2008b, 2011; Vande 
weghe 2008; Bout et al. 2010; King & Dallimer 2010; 
King et al. 2012). The case of the miombo pied barbet 
is particularly interesting, shedding light on historic 
changes in vegetation cover in central Africa, and the 
possible biogeographic origins of the western-central 
African savannah fauna in general. Understanding 
historic processes related to faunal origins and 
evolution is crucial when considering reintroduction or 
reinforcement projects. In this article we will therefore 
use the miombo pied barbet as a case-study for 
investigating these processes, then review published 
literature on other savannah species, including large 
mammals. 
 
Barbets and the Batéké Plateau 
 
Outside Africa, the barbet family (Capitonidae) is  

 
Figure 3. Approximate distributions (after Short & 
Horne 2001, Sinclair & Ryan 2003 and King & 
Chamberlan 2007) of three very closely related ‘pied’ 
barbets: red-fronted barbet Tricholaema diademata, 
miombo pied barbet T. frontata (including the isolated 
observation in the Lesio-Louna Reserve, Congo), and 
acacia pied barbet T. leucomelas. 
 
 
 
 
 
 
 
exclusively forest-dwelling (Short & Horne 2001). 

Their high diversification in Africa is regarded 
to be due to extreme cyclical changes that have 
repeatedly restricted lowland and upland forests, 
favouring adaptations in ancestral barbets to leave the 
forest and penetrate the woodland, bushland and 
scrubland habitats that today dominate much of the 
continent (Short & Horne 2001). Of the six species in 
the genus Tricholaema, only the hairy-breasted barbet 
T. hirsuta retains those ancestral forest links. Once 
forest-dependence was broken, speciation processes 
appear to have been most active within the woodland-
grassland fringe of the African forest (Short & Horne 
1988), due to the separation of woodland segments by 
forests or by xeric conditions (Short & Horne 1991), 
while mutations relating to replacement plumage 
patterning may also have played a role (Short et al. 
1983). 

The miombo pied barbet T. frontata forms a 
superspecies with the red-fronted barbet T. diademata 
and the (acacia) pied barbet T. leucomelas (Short & 



Wild Conservation Vol. 1 (2013), pp. 10-16. 
 

12 
 

 
Figure 4. Approximate distributions (after Sinclair & 
Ryan 2003 and Borrow & Demey 2004) of selected 
species with isolated populations on the Batéké Plateau: 
a) yellow-bellied hyliota Hyliota flavigaster; b) piping 
cisticola Cisticola fulvicapillus; c) tinkling cisticola 
Cisticola rufilatus; d) pale-crowned cisticola Cisticola 
cinnamomeus. 
 

 
Figure 6. Approximate distributions (after Sinclair & 
Ryan 2003 and Borrow & Demey 2004) of a) Finsch’s 
francolin Francolinus finschi; b) black-chinned weaver 
Ploceus nigrimentum; c) Congo moor chat 
Myrmecocichla tholloni; d) dambo cisticola Cisticola 
dambo. 

 
Figure 5. Approximate distributions (after Sinclair & 
Ryan 2003 and Borrow & Demey 2004) of selected 
species occurring on the Batéké Plateau with a strong 
affinity for Central African miombo woodland: a) red-
capped crombec Sylvietta ruficapilla; b) short-tailed 
pipit Anthus brachyurus; c) grey penduline tit 
Anthoscopus caroli; d) Sousa’s shrike Lanius souzae. 
 
Horne 2001). While T. frontata is generally restricted to 
miombo woodland in SC Africa, the two other species 
are found in generally more lightly-wooded (Short & 
Horne 2001) and drier (see Fig. 2) areas, T. diademata 
to the north and T. leucomelas to the south (Fig. 3). T. 
frontata and T. leucomelas are known to meet and 
hybridise in Zambia (Short & Horne 2001). Short & 
Horne (1988) note that the three species would surely 
be regarded as conspecific, if only the two 
morphologically more similar taxa were not separated 
by the more divergent T. frontata (see Fig. 3). To try to 
explain this apparent biogeographic anomaly, they 
tentatively propose that T. frontata may have extended 
eastwards to split the formerly adjacent (ie conspecific) 
diademata and leucomelas. Such a theory would 
suggest that the isolated Batéké Plateau T. frontata, 
located north of the western limit of the species current 
core range, may be an evolutionary relic.  
 
Other birds 
 
The Batéké Plateau, an area of undulating grasslands 
with limited forest cover, nestled within the general 
range of the large Congolian rainforest block (Fig. 2), is 
known to support several other apparently isolated 
populations of various grassland-woodland bird species 
otherwise widespread in Africa (Fig. 4). In addition, 



Wild Conservation Vol. 1 (2013), pp. 10-16. 
 

13 
 

several species that are found in (although are not 
restricted to) miombo woodland in SC Africa have 
ranges that extend northwards, apparently continuously, 
to the Batéké Plateau (Fig. 5). A further group of 
species occurring in the Batéké Plateau have 
distributions limited to the savannah areas of Central 
Africa (Fig. 6), and their presence adds to the 
conservation value of the region (Dowsett-Lemaire 
1997, 2001, Christy 2001). They include black-chinned 
weaver Ploceus nigrimentum, Finsch’s francolin 
Francolinus finschi, Congo moor chat Myrmecocichla 
tholloni and dambo cisticola Cisticola dambo. The 
distribution maps for these various species (Figs. 4-6) 
give a useful impression of the types of distributions we 
can expect from other savannah faunal groups. 
 
Large mammals 
 
Last year a group of researchers based in Copenhagen 
and Berkley published a review of the phlogeography 
of 19 African savannah ungulates, based on numerous 
genetic studies (Lorenzen et al. 2012). They illustrate 
that similar patterns of genetic structuring are present 
across these taxa, revealing “distinct regional lineages, 
which reflect the survival and divergence of populations 
in isolated savannah refugia during the climatic 
oscillations of the Pleistocene” (Lorenzen et al., 2012). 
They define two overall continental “areas”, north and 
south, periodically separated during moist pluvials by 
the equatorial forest belt. They identify several distinct 
refugia, grouped within West, East, Southern and 
South-West Africa. Further, they note that high inter 
and intra-specific levels of genetic diversity in eastern 
Africa reflect a history of environmental instability, 
including periods when populations from the north and  
 

 
Figure 7. The forest-savannah mosaic of the Lesio-
Louna and Lefini Reserves, Batéké Plateau, Congo, 
taken from Mt. Ngaka looking northwards in 2004. 
(Photo: T. King) 

south areas meet, whilst lower levels of genetic 
diversity in southern Africa are due to long periods of 
environmental stability in that region. The maps they 
give on page 3662 illustrate the biogeographic patterns 
for each of the 19 species examined. In several species 
a suture zone is indicated in East Africa, where 
biogeographical lineages meet. One well-known 
example is the waterbuck, with the ellipsen waterbuck 
(Kobus ellipsiprymnus ellipsiprymnus) occurring from 
south-east Africa to east Africa east of the Rift Valley, 
whilst the defassa waterbuck (K. e. defassa) occurs 
from central and east Africa west of the Rift, through to 
west Africa north of the Guinea-Congolian forest 
(IUCN 2012). There is an area of overlap in eastern 
Africa, with genetic studies strongly suggesting 
hybridization in Nairobi National Park (Lorenzen et al. 
2006).  
 While the review by Lorenzen et al. (2012) 
sheds light on these major biogeographical regions, 
most of the species they deal with do not occur in the 
savannahs of the Batéké Plateau. Of the three that do, 
only one had a sample from the approximate area, and 
that was the buffalo, a species which is in fact more 
forest dependent than savannah dependent in central 
Africa. We therefore need to look elsewhere for data on 
the origins of the large mammal savannah fauna of 
Gabon and Congo.  
 The lion (Panthera leo) is a good place to start. 
Once widespread across the forest-savannah mosaic 
zone of Congo and Gabon (Fig. 7), the lion is now 
virtually extinct in these two countries (Henschel 2006, 
2009). The last reported sightings are from the Batéké 
Plateau and Odzala National Park (Henschel 2006, 
2009; King et al. 2006). A pan-African genetic study of 
lions included a single specimen from Gabon, which  
 

 
Figure 8. Defassa waterbuck Kobus ellipsiprymnus 
defassa in The African Experience at The Aspinall 
Foundation’s Port Lympne Wild Animal Park, Kent, 
UK. (Photo: Port Lympne Wild Animal Park) 
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Figure 9. Bushbuck Tragelaphus scriptus camera-
trapped in the Batéké Plateau National Park, Gabon, 
January 2013. (Photo: PPG-Gabon / The Aspinall 
Foundation) 
 

 
Figure 11. Side-striped jackal Canis adustus in the 
Lesio-Louna Reserve, Congo. (Photo: T. King) 
 
 
 
 

 
Figure 13. Pale form of serval Felis serval camera-
trapped in the Batéké Plateau National Park, January 
2013. (Photo: PPG-Gabon / The Aspinall Foundation) 

 
Figure 10. Bush duiker Sylvicapra grimmia in the 
Lesio-Louna Reserve, Congo, October 2005. (Photo: T. 
King) 
 
 

 
Figure 12. Black form of serval Felis serval camera-
trapped in the Batéké Plateau National Park, Gabon, 
September 2011. (Photo: Torsten Bohm / The Aspinall 
Foundation) 
 
 
showed the Gabonese lion to share a mitochondrial 
DNA haplotype with lions from south-central and south 
Africa, rather than lions sampled from west, north or 
east Africa (Barnett et al. 2006). Similar evidence 
linking the region’s savannah fauna to that of southern 
Africa is the formerly widespread occurrence of the 
southern reedbuck Redunca arundinum (Malbrant & 
Maclatchy 1947, 1949), rather than the Bohor reedbuck 
Redunca redunca from north of the Guinea-Congolian 
forest. Like the lion, the southern reedbuck is also either 
extinct or virtually so in Congo and Gabon (Henschel 
2009; IUCN 2012).  
 We have not found any studies to shed light on 
the genetic origins of other near-extinct large savannah 
mammals of Gabon and Congo, which include defassa 
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waterbuck, spotted hyena Crocuta crocuta, and African 
wild dog Lycaon pictus (Malbrant & Maclatchy 1949; 
Dowsett & Dowsett-Lemaire 1989; Dowsett & Granjon 
1991; Fig. 8). For some of these species, there still may 
be time find and conserve some remnant groups or 
individuals (Henschel 2009; Bout et al. 2010). Genetic 
studies of these species, and of other savannah species 
still present in the Batéké Plateau, such as bushbuck 
Tragelaphus scriptus, bush duiker Sylvicapra grimmia, 
aardvark Orycteropus afer, side-striped jackal Canis 
adustus and serval Felis serval (Dowsett & Dowsett-
Lemaire 1989; King et al. 2006; Pearson et al. 2007; 
Figs. 9-13), would provide valuable insights into the 
relationships between the virtually isolated savannah 
fauna of Gabon and Congo and that of elsewhere in 
Africa. In the meantime, we can only rely on 
observational records. For example, Malbrant and 
Maclatchy (1947) remarked that the bush duikers of 
Gabon and Congo appeared to be of the same race as 
those from Kassai and the north of Angola, the defassa 
waterbucks were of a form intermediate between 
unctuosus and penricei, and the side-striped jackals 
were of the lateralis form. 
 
Implications for restoring the savannah fauna of the 
Batéké Plateau 
 
The current isolation of the savannah zone of Gabon 
and Congo from that of West Africa by the Guinea-
Congolian forest zone, and from that of the adjacent 
savannah zones of DRC and Angola by the Congo 
River, means that population extinctions are very 
unlikely to be reversible by natural immigration. If 
reintroduction or reinforcement of large savannah 
mammals is to be envisaged in the Batéké Plateau, the 
current evidence we summarise here suggests that the 
most closely related populations are likely to be those 
occurring to the south and south-east of Congo and 
Gabon, rather than those in West or East Africa. 
However, it would be very helpful to have genetic 
studies undertaken from Gabonese and Congolese 
populations of as many savannah species as possible to 
confirm or challenge this hypothesis. We therefore 
recommend the collection of appropriate samples from 
the Lesio-Louna Reserve in Congo, the Batéké Plateau 
National Park in Gabon, and the coastal savannahs of 
both countries, for genetic comparison with populations 
elsewhere in Africa. 
 
Acknowledgements 
 
We thank the governments of the Republics of Congo 
and Gabon for their long term and continued support of 
the joint management projects for the Lesio-Louna 
Reserve and the Batéké Plateau National Park, all the 
staff of The Aspinall Foundation projects in both 

countries, and the numerous colleagues, collaborators 
and supporters with whom we have worked over the 
past years. 
 
References 
 
Barnett, R., Yamaguchi, N., Barnes, I. & Cooper, A. 

2006. The origin, current diversity and future 
conservation of the modern lion (Panthera leo). 
Proceedings of the Royal Society of London, 
Series B: Biological Sciences 273, 2119–2125. 

Borrow, N. & Demey, R. 2004. Field Guide to the 
Birds of Western Africa. London, UK: 
Christopher Helm. 

Bout, N., Born, C. & Spohr, C. 2010. Evidence that the 
spotted hyena is present in the rainforest-
savanna mosaic of south-east Gabon. 
Mammalian Biology 75: 175-179. 

Christy, P. 2001. Gabon. In: Fishpool, L. D. C. & 
Evans, M. I. (eds). Important bird areas in 
Africa and associated islands, pp. 349-356. 
Cambridge, UK: Pisces & BirdLife Int.  

Dowsett, R.J. & Dowsett-Lemaire, F. 1989. Liste 
préliminaire des grands mammifères du Congo. 
Tauraco Research Report 2: 20-28. 

Dowsett, R.J. & Granjon, L. 1991. Liste préliminaire 
des mammifères du Congo. Tauraco Research 
Report 4: 297-310. 

Dowsett-Lemaire, F. 1997. The avifauna of the Léfini 
Reserve, Téké Plateau (Congo). Tauraco 
Research Report 6: 125–134. 

Dowsett-Lemaire, F. 2001. Congo. In: Fishpool, L. D. 
C. & Evans, M. I. (eds). Important bird areas in 
Africa and associated islands, pp. 191-198. 
Cambridge, UK: Pisces & BirdLife Int. 

Henschel, P. 2006. The lion in Gabon: Historical 
Records and Notes on Current Status. CAT 
News 44: 11-14. 

Henschel, P. 2009. The status and conservation of 
leopards and other large carnivores in the 
Congo Basin, and the potential role of 
reintroduction. In: Hayward, M.W. & Somers, 
M. (eds.), Reintroduction of Top-Order 
Predators, pp. 206-237. Blackwell Publishing, 
Oxford.  

IUCN. 2012. 2012 IUCN red list of threatened species. 
The International Union for Conservation of 
Nature (IUCN), Species Survival Commission 
(SSC), Gland, Switzerland and Cambridge, UK. 
Website: http://www.redlist.org. 

King, T. 2008a. Detectability and conservation of De 
Brazza’s monkey (Cercopithecus neglectus) in 
the Lesio-Louna and south-west Lefini 
Reserves, Bateke Plateau, Republic of Congo. 
Primate Conservation 23: 39-44. 



Wild Conservation Vol. 1 (2013), pp. 10-16. 
 

16 
 

King, T. 2008b. Intermediate forms of Hairy-breasted 
Barbet Tricholaema hirsuta in the Lesio-Louna 
Reserve, Congo-Brazzaville. Bulletin of the 
African Bird Club 15 (2): 245-247. 

King, T. 2011. The birds of the Lesio-Louna and Lefini 
Reserves, Batéké Plateau, Republic of Congo. 
Malimbus 33: 1-41.  

King, T. & Chamberlan, C. 2007. First records for 
Congo-Brazzaville of Miombo Pied Barbet 
Tricholaema frontata, Yellow-fronted 
Tinkerbird Pogoniulus chrysoconus and 
Sladen’s Barbet Gymnobucco sladeni. Bulletin 
of the African Bird Club 14 (2): 193-199. 

King, T. & Dallimer, M. 2010. The fruit bats 
(Chiroptera: Pteropodidae) of the Lesio-Louna 
Reserve, Bateke Plateau, Republic of Congo. 
Mammalia 74: 63-69. 

King, T., Chamberlan, C. & Courage A. 2006. Gorilla 
reintroduction, Republic of Congo. A report for 
the PASA/IUCN African Primate 
Reintroduction Workshop, 20-22 April 2006, 
Apeldoorn, Netherlands, 17 pp. 

King, T., Chamberlan, C. & Courage, A. 2012. 
Assessing initial reintroduction success in long-
lived primates by quantifying survival, 
reproduction and dispersal parameters: western 
lowland gorillas (Gorilla gorilla gorilla) in 
Congo and Gabon. International Journal of 
Primatology 33 (1): 134-149. 

Lorenzen, E. D., Simonsen, B. T., Kat, P. W., 
Arctander, P. & Siegismund, H. R. 2006. 
Hybridization between subspecies of waterbuck 
(Kobus ellipsiprymnus) in zones of overlap with 
limited introgression. Molecular Ecology 
15: 3787-3799.  

Lorenzen, E. D., Heller, R., & Siegismund, H. R. 2012. 
Comparative phylogeography of African 
savannah ungulates. Molecular Ecology 21: 
3656-3670. 

Malbrant, R. & Maclatchy, A. 1947. Affinités australes 
de la faune du Congo Français et du Gabon. 
Mammalia 11: 129–138. 

Malbrant, R. & Maclatchy, A. 1949. Faune de 
l’Equateur Africain Français, Vol. 2, 
Mammifères. Paul Lechevalier, Paris. 

NASA. Undated. GAC Vegetation Classes: African 
continent. University of Maryland Dept. of 
Geography/NASA GSFC Central Africa Project 
Biodiversity Support Program/AID. 

Pearson, L., Aczel, P., Mahé, S., Courage, A. & King, 
T. 2007. Gorilla reintroduction to the Batéké 
Plateau National Park, Gabon: An analysis of 
the preparations and initial results with 
reference to the IUCN guidelines for the re-
introduction of Great Apes. PPG-Gabon / The 
Aspinall Foundation, Franceville, Gabon. 72 
pp. 

Short, L. L. & Horne, J. F. M. 1988. Current speciation 
problems in Afrotropical piciforms. Acta XIX 
Internationalis Congressus Ornithologici, pp. 
2519-2527. 

Short, L. L. & Horne, J. F. M. 2001. Toucans, Barbets 
and Honeyguides. Oxford: Oxford University 
Press. 

Short, L. L., Horne, J. F. M. & Vande weghe J.-P. 1983 
Aberrantly plumaged barbets. Scopus 7: 10-14. 

Sinclair, I. & Ryan, P. 2003. Birds of Africa south of the 
Sahara. Cape Town: Struik Publishers. 

Vande weghe, J. P. 2008. Les Plateaux Batéké : Aux 
confins de la forêt et de la savane. Wildlife 
Conservation Society, Libreville, Gabon. 272 
pp. 

Walters, G., Bradley, A. & Niangadouma, R. 2006. 
Floristics of Gabon's Batéké Plateaux: Guineo-
Congolian plants on Kalahari Sands. In: 
Ghazanfar, S.A. & Beentje, H. J. (eds). 
Taxonomy and ecology of African plants, their 
conservation and sustainable use, pp. 259-266. 
Royal Botanic Gardens, Kew. 

 
 



Wild Conservation Vol. 1 (2013), pp. 17-24. 

17 
 

Saving the Critically Endangered greater bamboo 
lemur Prolemur simus 

 
Tony King1,2*, Christelle Chamberlan1, Maholy Ravaloharimanitra1 & Tovonanahary Rasolofoharivelo1  

 
1The Aspinall Foundation, BP 7170 Andravoahangy, Antananarivo, Madagascar 

2The Aspinall Foundation, Port Lympne Wild Animal Park, Hythe, Kent CT21 4PD, UK 
*Corresponding author: tonyk@aspinallfoundation.org 

 
 
Introduction 
 
The greater bamboo lemur Prolemur simus (Fig. 1) is 
the only recognised species within the Prolemur genus, 
is listed as Critically Endangered by the IUCN (2012), 
and is considered as one of the top 50 most 
evolutionarily distinct and globally endangered 
mammals by the ZSL EDGE Programme (Collen et al. 
2011). The global primatological community has 
considered the species to be one of the most endangered 
primates in the world for many years (Mittermeier et al. 
2009).  

The greater bamboo lemur is endemic to 
Madagascar, and whilst fossil records show it was once 
widely distributed across the island, it is now restricted 
to a patchy distribution within the remaining eastern 
rainforest belt, and a handful of outlying degraded 
habitat fragments. A paper by Wright et al. (2008) 
highlighted the crisis of the greater bamboo lemur, 
showing that in 2007 only 60 individuals were known 
in the wild. To compound the situation, only 22 were 
known in captivity, in seven institutions, and almost all 
captive individuals outside Madagascar are descendants 
of just two wild-born founders. 
 

 
Figure 1. A Critically Endangered greater bamboo 
lemur Prolemur simus enjoying the early morning light 
at the isolated lowland site of Vohiposa, March 2012. 
(Photo: Hery Randriahaingo / The Aspinall Foundation) 

 
 
Inspired by this critical situation, The Aspinall 
Foundation implemented a multi-disciplinary project 
from the end of 2008 to ensure that effective actions 
were identified and implemented as a matter of urgency 
to save this critically endangered species from 
imminent extinction (TAF 2008; King & Chamberlan 
2008, 2009; Rakotonirina et al. 2011).  
 Since the signing of an “Accord de Siège” with 
the Ministry of Foreign Affairs on 5 June 2009, The 
Aspinall Foundation is officially recognised as an NGO 
in Madagascar, with the overall mission to work with 
local partners in Madagascar for the conservation of 
endangered species and their habitats (King & 
Chamberlan 2010).  The aim of The Aspinall 
Foundation’s “Saving Prolemur simus” project is to 
ensure the long-term persistence of the Critically 
Endangered greater bamboo lemur Prolemur simus 
(TAF 2008). To achieve this aim, the project has five 
objectives: 
 

1. To play a key role in coordinating an urgent, 
collaborative response to the current crisis 
facing the greater bamboo lemur in the wild and 
in captivity 

2. To organise as a matter of urgency a rapid but 
extensive survey of greater bamboo lemur 
distribution and abundance in the wild 

3. To ensure that all known sites within the 
remaining rainforest corridors that support 
greater bamboo lemurs are effectively managed 
for their conservation 

4. To develop management mechanisms for all 
small, isolated populations in habitat fragments 
outside the main rainforest corridors, for their 
persistence and their potential role as sources 
for release stock for potential future 
translocation, reinforcement or reintroduction 
strategies 

5. To ensure the survival of any greater bamboo 
lemur groups or individuals restricted to sites or 
habitats that can not be protected 
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1. To play a key role in coordinating an urgent, 
collaborative response to the current crisis facing 
the greater bamboo lemur in the wild and in 
captivity 
 
As Wright et al. (2008) noted, there is a need for 
coordination of efforts between all parties implicated in 
the crisis facing the greater bamboo lemur in the wild 
and in captivity. The Aspinall Foundation is in an ideal 
position to play a key role in such a co-ordinated 
response, as it bridges the divide between captive-
breeding institutions and conservation management 
organisations. We have therefore tried to realise this 
objective primarily through facilitating improved 
communication between interested parties, and by 
promoting awareness of Prolemur simus conservation 
issues. 
 During 2012, our interactive Madagascar 
facebook webpage grew rapidly in popularity, and in 
addition to targeted email lists helps to facilitate 
communication between everyone interested in the 
conservation of Prolemur simus, and to raise awareness 
of Prolemur conservation both nationally and 
internationally. We published one article in English in 
the international scientific journal Oryx (Olson et al. 
2012), and four in French in the IUCN Madagascar 
Primate Specialist Group journal Lemur News 
(Bonaventure et al. 2012; Lantovololona et al. 2012; 
Mihaminekena et al. 2012; Randrianarimanana et al. 
2012). We have further publications planned for 2013, 
including two concerning the micro and macro 
distribution of the primary food source of the species, 
large-culmed bamboos (Olson et al. in press; King et al. 
submitted). 
 Three members of our team participated in the 
IUCN lemur red-listing and conservation planning 
workshop in Antananarivo in July 2012, when P. simus 
was recognised as probably the only lemur species 
showing a positive conservation trend in recent years, 
resulting it in being removed from the list of the 25 
most endangered primates in the world for the first time 
in a decade (Mittermeier et al. 2012).  
 We facilitated and participated in several 
regional meetings and workshops concerning 
conservation in and around the Ankeniheny-Zahamena 
Corridor, ensuring Prolemur sites received priority 
attention. Our team of national primatologists collected 
a further 72 Prolemur faecal samples during 2012, to 
add to the 166 samples collected in 2011, for genetic 
analysis by a research team from Henry Dorly Zoo. The 
results of this analysis will give valuable insights into 
Prolemur taxonomy and population parameters, 
including levels of connectivity between sites and 
population viability estimates which will aid 
conservation-management decision-making concerning 
Prolemur sites.  

2. To organise as a matter of urgency a rapid but 
extensive survey of greater bamboo lemur 
distribution and abundance in the wild 
 
Following our successful collaborative surveys in 2009 
and 2010, which resulted in a more than doubling of the 
number of known sites of P. simus in the wild 
(Ravaloharimanitra et al. 2011; Rakotonirina et al. 
2011), we have reduced our efforts to undertake 
distribution surveys since 2011, concentrating mainly 
on trying to establish the northern and southern limits of 
the species range. In the south of the range, we again 
partnered with WWF-Madagascar to survey the 
Midongy-Vondrozo Corridor (Fig. 2), but as in 2010 
and 2011 (Rakotonirina et al. 2013), our team found 
feeding signs but failed to obtain direct sightings. We 
did however find feeding signs within the Midongy du 
Sud National Park, which represent a small southern 
extension to the species range. We also found indirect 
and unconfirmed evidence of the species continued 
existence in the Ankarana National Park in the far north 
of Madagascar (Rakotonirina & King 2012; Fig. 2), 
which if confirmed would represent a huge northern 
extension to the known current range of the species. 
Another site worth surveying is the Mananara Nord 
National Park (Fig. 2), from where there is an old, 
unconfirmed record of P. simus presence (Dolch et al. 
2010). 

We continued our efforts to provide abundance 
data from the majority of the sites we discovered during 
previous years’ distribution surveys. We located an 
extra Prolemur group at Vohibe at the confluence of the 
Mangoro and Nosivolo rivers (Figs. 2-3), bringing the 
total now to five groups at this site, comprising at least 
27 individuals (Andrianandrasana et al. submitted). Our 
main focus remains the Ankeniheny-Zahamena 
Corridor (CAZ; Figs. 2-7), where we have now found 
eight groups within the main forest corridor containing 
approximately 70 individuals (including a new group at 
Sahanomana), another eight groups of approximately 60 
individuals in secondary lowland bamboo thickets 
surrounding the Andriantantely forest fragment to the 
east of the corridor, and ten groups comprising at least 
200 individuals at three isolated lowland sites to the 
south-east of the CAZ. Comprising approximately 330 
individuals, these 26 groups in and around the CAZ 
therefore represent at least half the currently known 
population of Prolemur simus. 
 
3. To ensure that all known sites within the 
remaining rainforest corridors that support greater 
bamboo lemurs are effectively managed for their 
conservation 
 
Our distribution surveys at the beginning of the project 
demonstrated that the Ankeniheny-Zahamena Corridor 
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Figure 2. Map of Madagascar showing approximate 
locations of major sites mentioned in the text (stars), 
approximate forest cover (light grey), and major rivers 
(dark grey). 
 
(CAZ), representing the central portion of the eastern 
rainforest belt (Fig. 2), supports several groups of 
greater bamboo lemur (Ravaloharimanitra et al. 2011), 
and could therefore be considered a priority site for the 
conservation of the species (King & Chamberlan 2010). 
The corridor is under the overall management 
responsibility of Conservation International, and is in 
the process of being zoned into many smaller (but 
continuous) management units, most of which will be 
managed by local communities (Ravaloharimanitra et 
al. 2011). Given the extensive but patchy distribution of 
the greater bamboo lemur within the CAZ, and the 
problems of illegal logging, mining and hunting almost 
throughout (Ravaloharimanitra et al. 2011; 
Randrianarimanana et al. 2012), we identified that the 
most effective way for The Aspinall Foundation to 
assure the survival of the species within the corridor in 

 
Figure 3. Map showing the sites in and around the 
Ankeniheny-Zahamena corridor (CAZ) and Nosivolo 
watershed, where The Aspinall Foundation is 
supporting local communities to conserve newly-
discovered groups of Critically Endangered greater 
bamboo lemurs. Approximate forest cover is given in 
light grey, rivers and lakes in dark grey, and signs of 
greater bamboo presence noted during our collaborative 
surveys as diamonds. 
 
the immediate term would be to hire local rangers to 
regularly patrol the specific sites that we had found to 
support the species, dismantling lemur traps and 
deterring illegal hunters, loggers and miners (TAF 
2009). At the same time, these patrol teams would map 
the distribution of the greater bamboo lemur groups at 
each site, and monitor changes in group size, 
composition and behaviour. We therefore implemented 
this patrol system within the CAZ corridor from late 
2009 and early 2010 (Ravaloharimanitra et al. 2011; 
Randrianarimanana et al. 2012), and since then have 
gradually increased our support of local communities 
responsible for the management of the most important 
sites for P. simus conservation (King et al. 2013). As 
we also incorporated nearby isolated sites into the same 
CAZ project, we will give more details of the results of 
this project under the next objective below. 
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Figure 4. A greater bamboo lemur in a stand of giant 
bamboo Cathariostachys madagascariensis at the high-
altitude Ranomainty community-managed site in the 
Ankeniheny-Zahamena rainforest corridor, January 
2012. (Photo: Lucien Randrianarimanana) 
 

 
Figure 6. A greater bamboo lemur at the isolated 
lowland site of Sahavola, December 2011. (Photo: Tony 
King) 
 
4. To develop management mechanisms for all small, 
isolated populations in habitat fragments outside the 
main rainforest corridors, for their persistence and 
their potential role as sources for release stock for 
potential future translocation, reinforcement or 
reintroduction strategies 
 
Whilst several known groups utilise bamboo stands 
within the remaining rainforest belt as described above, 
some groups occur in isolated habitat fragments that are 
in effect islands within a deforested agricultural 
landscape. Therefore, in addition to the protection of 
the rainforest corridor, an urgent complementary 
strategy to ensure the survival of the species is to secure 
the long-term persistence of these habitat fragments, 
and intensively manage the small, isolated populations 

 
Figure 5. A greater bamboo lemur in a stand of the 
endemic bamboo Valiha diffusa surrounding the 
Andriantantely lowland rainforest, October 2011. 
(Photo: Tony King) 
 
 

 
Figure 7. A greater bamboo lemur and baby at the 
isolated lowland site of Vohiposa, March 2012. (Photo: 
Hery Randriahaingo / The Aspinall Foundation) 
 
 
within them in what could best be described as a semi-
captive breeding programme (TAF 2008). The first step 
is to ensure the sites, which usually occur outside 
protected areas, are protected and legally secured (TAF 
2008). Once sites supporting isolated populations have 
been legally secured, the possibilities of using these 
populations as the source for potential captive-breeding, 
translocation, reinforcement or reintroduction can be 
investigated, in accordance with IUCN guidelines 
(IUCN/SSC 2012). As mentioned above, we are 
currently exploring genetic issues through collaboration 
with a research team led by E. E. Louis Jr. from Henry 
Dorly Zoo. We are also supporting numerous national 
primatologists and students to collect socioecological 
data concerning the species, which is currently limited. 
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Figure 8. The local community members who patrol 
the greater bamboo lemur sites to the east of the 
Ankeniheny-Zahamena forest corridor, January 2013. 
(Photo: Christelle Chamberlan) 
 
 
Our initial distribution surveys discovered several new 
isolated sites supporting greater bamboo lemurs, 
especially to the east of the CAZ (Ravaloharimanitra et 
al. 2011; Fig. 3), but also elsewhere (Rakotonirina et al. 
2011). In a similar strategy to that described above for 
sites within the forest corridors, we rapidly 
implemented patrol teams at most of these isolated sites 
from early 2010 onwards (Fig. 8; Ravaloharimanitra et 
al. 2011; Bonaventure et al. 2012; Lantovololona et al. 
2012; Mihaminekena et al. 2012), to protect these 
groups and to ascertain their numbers, ranges, and 
threats – at nearby sites our surveys found evidence that 
greater bamboo lemurs had gone extinct in very recent 
years (Ravaloharimanitra et al. 2011).  
 At the isolated sites to the east of the CAZ, and 
at the sites within the main CAZ corridor described 
under the previous objective, we have therefore been 
working with various local partner organisations since 
2010 to help the community associations responsible 
for the management of these sites to ensure the long-
term conservation of the sites in general, and of the 
Prolemur groups within them. In addition to funding 
and supervising nine patrol teams of a total of 25 local 
community members to monitor the Prolemur groups at 
each site, collect basic information on other endangered 
lemurs such as black-and-white ruffed lemur, diademed 
sifaka and indri, and reduce direct anthropogenic 
pressures threatening the sites, we are working with the 
community associations (COBAs) to legalise their 
status and their management transfer agreements.  
 Inside the CAZ corridor (Fig. 3), we facilitated 
the creation of the Ala maitso COBA for the 
Ranomainty site in the Didy Commune, resulting in the 
signing of their management transfer contract in Nov 
2012 (Fig. 9), and facilitated the renewal of the 

 
Figure 9. The inauguaration ceremony for the signing 
of the management transfer agreement for the 
Ranomainty greater bamboo lemur site in the 
Ankeniheny-Zahamena rainforest corridor, November 
2012. (Photo: Lucien Randrianarimanana) 
 
management contract for the Mamelontsoa COBA in 
the Morarano Commune, signed in August 2012 (King 
et al. 2013). For the sites around the Andriantantely 
lowland rainforest, we continue to work on the creation 
of the Soafaniry COBA at Ambinanifanasana, and the 
evaluation and renewal of the Dimbiazanjafy COBA at 
Lanonana (Lantovololona et al. 2012). For the isolated 
sites to the south-east of CAZ (Fig. 3), we facilitated 
the creation of the Ainga Vao COBA at Mangabe and 
their management transfer contract for the Ambalafary 
site, which was signed in April 2012 
(Ravaloharimanitra & King 2012; Ravaloharimanitra et 
al. in prep.), and are trying to officialise various 
COBAs for the Vohiposa site – however the process for 
Vohiposa is proving particularly challenging due to the 
complexity of the social context of this site 
(Bonaventure et al. 2012). 
 Once the management transfer contracts are 
completed, our support of each COBA can become 
more regulated (King et al. 2013), with levels of 
support linked to conservation performance. We 
continue to try to improve environmental and 
conservation awareness at the sites through the 
organisation of several information and communication 
missions to local communities (Chamberlan 2012; 
Ravaloharimanitra et al. submitted). Following the 
devastating Cyclone Giovanna in February 2012, thanks 
primarily to funding from Help Simus we were able to 
provide 440 corrugated iron sheets to help repair 15 
schools damaged by the cyclone within villages 
surrounding our CAZ Prolemur sites (Chamberlan et al. 
submitted). 
 Outside the CAZ, with funding from Help 
Simus we have begun the “Ramaimbangy project” for 
the conservation of the Prolemur population at the 
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Vohibe site (Figs. 2-3), through hiring a team of 6 
community members to patrol the forest on a weekly 
basis, and of a team of local animators to continue the 
education and communication programme initiated 
since 2011 (Andrianandrasana et al. in prep.). We also 
distributed a medicine against bilharzia, a disease very 
prevalent in the area. In the Midongy-Vondrozo 
corridor (Fig. 2) we funded extra patrol days for 
members of a WWF-supported community association, 
as an initial attempt at participatory monitoring of the 
Prolemur apparently occurring in their community 
forest. This was successful in that the local team 
undertook the monitoring over a period of several 
months, but they failed to get a good photo to finally 
confirm that the lemurs they were monitoring were 
indeed Prolemur simus. 
 There are several confirmed and unconfirmed 
sites currently not receiving any conservation actions 
specifically focussed on the species. Confirmed sites 
include several COBA-managed forests in the Didy 
commune at the north of the CAZ (Ravaloharimanitra 
et al. 2011; Fig. 2), so we recommend organising a 
preliminary 3-month population study of P. simus in 
these sites, including collection of faecal samples for 
population genetic studies, and the isolated lowland site 
of Mahalina (Rakotonirina et al. 2011; Fig. 2), where 
we recommend the initiation of a small-scale 
community-based conservation project.  
 
5. To ensure the survival of any greater bamboo 
lemur groups or individuals restricted to sites or 
habitats that can not be protected 
 
This is a kind of last-chance saloon for any groups or 
even individuals that are stuck in habitats that simply 
don’t have a future. This would need to be undertaken 
within a strict, legal framework, but such animals could 
be captured and cared for at suitable sites, either in 
captivity or in suitable isolated sites within or close to 
the species range (TAF 2008, 2009). However, we 
continue to try to protect all known Prolemur sites, 
although prioritisation may be necessary soon.  
 
Conclusions 
 
The first four years of The Aspinall Foundation’s 
“Saving Prolemur simus” project have seen remarkable 
advances in the conservation outlook for the greater 
bamboo lemur. This has been based on a commitment 
to collaborative conservation efforts promoting local 
community participation and empowerment. 
Community-based conservation requires long-term 
support, so we encourage contributions from anyone 
interested in helping ensure the survival of the unique 
greater bamboo lemur for generations to come. 
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Introduction 
 
The black-and-white ruffed lemur Varecia variegata is 
listed as Critically Endangered by the IUCN (2012), 
and is considered to be one of the most endangered 
primates in the world (Mittermeier et al. 2009, 2012). 
Three subspecies are currently recognised, V. v. 
variegata, V. v. editorum and V. v. subcincta (Fig. 1), 
each of which is considered Critically Endangered 
(IUCN 2012), but there is debate over the validity of 
these subspecies and their geographic distributions. 
Black-and-white ruffed lemurs occur only in relatively 
undisturbed rainforest in the east of Madagascar. There 
is a zone of hybridisation between the with V. v. 
subcincta form and the red ruffed lemur Varecia rubra 
in the north of the species range, around the Masoala 
and Makira protected areas (Vasey & Tattersall 2002). 
The known southern limit of the species distribution has 
recently been extended south of the Mananara River, to 
near the Midongy du Sud National Park, by 
collaborative surveys undertaken by WWF-Madagascar 
and The Aspinall Foundation (Rakotonirina et al. 
2013). The species appears to be particularly 
susceptible to habitat destruction and hunting pressure 
(Vasey 2003; Beaucent & Fayolle 2008), and is 
considered a high conservation priority by various 
organisations. It is listed as number 37 of the most 
evolutionarily distinct and globally endangered 
mammals in the world by the EDGE programme of the 
Zoological Society of London (Collen et al. 2011). It is 
also considered one of the priority lemurs for 
developing holistic species survival plans integrating 
both in situ and ex situ conservation actions (King et al. 
2012; Schwitzer et al. in press).  
 We therefore present here a proposition for 
implementing such a plan, identifying priority and 
complementary in situ and ex situ conservation actions 
that The Aspinall Foundation can rapidly realise 
through its Madagascar Programme, the mission of 
which is to work with local partners for the 
conservation of endangered species and their habitats 

(King & Chamberlan 2010). The aim of the proposition 
is to make a significant contribution to the long-term 
conservation of the critically endangered black-and-
white ruffed lemur Varecia variegata.  
 

 
Figure 1. The three major colour variants of black-and-
white ruffed lemurs, currently considered to represent 
three subspecies Varecia variegata variegata (top left; 
note white colouration behind neck), V. v. editorum (top 
right; note black colouration behind neck) and V. v. 
subcincta (bottom left; note white belt on 
predominantly black body), plus the red ruffed lemur 
Varecia rubra (bottom right). (Photos: Andry 
Rajaonson (top left), Hery Randriahaingo (top right) 
and T. King) 
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Figure 2. Map of Madagascar showing location of sites 
mentioned in the text, and approximate humid forest 
cover (light grey). 
 
 
To achieve this aim, we propose the following 
objectives, which will be discussed below: 
 

1. To contribute to a collaborative conservation 
programme for V. variegata;  

2. To support priority site-protection projects in 
north, central, and southern parts of the species 
range, with an emphasis on species-specific 
threat mitigation activities; 

3. To implement high quality long-term 
population monitoring in priority sites, for V. 
variegata and other priority species such as 
indri and diademed sifaka, including close 
monitoring of reproduction rates; 

4. To help maintain viable captive and semi-wild 
populations of each subspecies, and to 
incorporate Malagasy captive Varecia within 

global breeding programmes whenever 
appropriate; 

5. To develop the management of captive 
populations to contribute directly to species 
conservation goals.  

 
1. To contribute to a collaborative conservation 
programme for Varecia variegata 
 
Based in both Madagascar and the UK, and as the 
nominated focal contact for EAZA zoos interested in 
contributing to V. variegata conservation in 
Madagascar, we will continue to promote improved 
communication and coordination between Malagasy 
and international organisations interested in the 
conservation of V. variegata.  
 
2. To support priority site-protection projects in 
north, central, and southern parts of the species 
range, with an emphasis on species-specific threat 
mitigation activities 
 
With the subspecific taxonomy of Varecia currently 
being revised, the most pragmatic approach to 
conserving genetic diversity within the wild population 
of V. variegata would be to ensure viable populations 
throughout its range are adequately conserved. This 
would include populations in the north, central and 
southern parts of the species range (Fig. 2). Identifying 
priority sites within each region is therefore the first 
step.  
 In the north of the species range, ruffed lemurs 
of the V. v. subcincta colouration occur in the Makira 
and Mananara Nord protected areas, whilst the nearby 
Marotandrano protected area supports ruffed lemurs of 
the V. v. variegata colour pattern (Mittermeier et al. 
2010). We propose therefore to help collect and collate 
density estimates of V. variegata from various locations 
within these three protected areas to help prioritise sites 
for subsequent species-specific conservation actions. 
 In the central part of the range, we have 
identified two sites of high conservation priority for 
ruffed lemurs of the V. v. editorum colour pattern, the 
Andriantantely lowland rainforest and the community-
managed Ranomainty site within the western 
Ankeniheny-Zahamena Corridor (CAZ). Both sites 
support high densities of ruffed lemurs (The Aspinall 
Foundation, unpubl. data; Figs. 3-4), whilst also 
supporting other high priority lemur species including 
greater bamboo lemurs, indri, and diademed sifaka 
(Figs. 5-6). The Aspinall Foundation is the lead partner 
organisation involved in the support of community-
based conservation for these two sites (Lantovololona et 
al. 2012; Randrianarimanana et al. 2012; King et al. 
2013), and we propose to increase our technical and 
financial support of both sites to ensure the survival of 
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Figure 3. A Critically Endangered black-and-white 
ruffed lemur in the Andriantantely lowland rainforest. 
(Photo: Hery Randriahaingo / The Aspinall Foundation) 
 

 
Figure 5. Critically Endangered indris (Indri indri) in 
the Andriantantely lowland rainforest. (Photo: Tony 
King) 
 
all these species at both sites, including promoting the 
black-and-white ruffed lemur as a flagship species for 
Andriantantely (Fig. 7). Located in the Brickaville 
District 85 km south-west of Toamasina, 
Andriantantely is one of the few patches of lowland 
rainforest remaining in Madagascar, and was identified 
as a high conservation priority during a series of rapid 
biodiversity assessments undertaken in 1998 and 1999 
in and around the CAZ by Conservation International 
(Schmid & Alonso 2005). It was the only site surveyed 
for which the surveys of every taxa (plants, lemurs, 
small mammals, birds, amphibians, reptiles, insects, 
ants) indicated that the forest remained in good 
condition. Eight lemur species were recorded of which 
the black-and-white ruffed lemur “was exceptionally 
abundant…, indicating that this site contains good 
habitat for large lemur populations” (Schmid & Alonso 
2005, p. 28). 

 
Figure 4. Another Critically Endangered black-and-
white ruffed lemur in the Andriantantely lowland 
rainforest. (Photo: Hery Randriahaingo) 
 

 
Figure 6. A Critically Endangered diademed sifaka 
(Propithecus diadema) in the Andriantantely lowland 
rainforest. (Photo: Hery Randriahaingo) 
 
 Additionally, the Zahamena National Park is 
located a little further north than the Ranomainty site, 
from where we have recently reported the presence of 
the greater bamboo lemur (Rakotonirina et al. 2011), 
and which contains a population of ruffed lemurs 
appearing to be of the V. v. variegata colour pattern 
(Mittermeier et al. 2010). We therefore propose to 
collect density estimates of V. variegata and other 
diurnal lemurs in Zahamena to help prioritise the site 
within the context of a regional lemur conservation 
action plan.  
 In 2010 we reported a southern extension to the 
known range of V. variegata, in and around the 
Midongy-Vondrozo rainforest corridor of south-eastern 
Madagascar (Rakotonirina et al. 2013). We therefore 
propose to develop and facilitate conservation action 
plans for these new sites, one at Ambalavero in the 
corridor itself, the others in the Vohitrambo - Marofiro -
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Figure 7. Distribution of notebooks promoting the 
black-and-white ruffed lemur as a flagship species for 
the conservation of the Ankeniheny-Zahamena 
rainforest corridor. (Photo: Christelle Chamberlan) 
 
 
Beroro complex of lowland forest fragments to the east 
of the Corridor (TAF 2012). 
 
3. To implement high quality long-term population 
monitoring in priority sites, for V. variegata and 
other priority species such as indri and diademed 
sifaka, including close monitoring of reproduction 
rates 
 
During 2012 we began implementing participatory 
monitoring of ruffed lemurs in the Andriantantely 
lowland forest and the Ranomainty and Sakalava sites 
of the western Ankeniheny-Zahamena corridor (The 
Aspinall Foundation, unpubl. data). We propose to 
continue population monitoring in these sites, and also 
to implement comparable long-term monitoring of 
priority populations identified during the collection and 
analysis of density data as described above. 
 
4. To help maintain viable captive and semi-wild 
populations of each subspecies, and to incorporate 
Malagasy captive Varecia within global breeding 
programmes whenever appropriate 
 
The two European Endangered Species Breeding 
Programmes (EEPs) for V. variegata face differing 
management challenges to ensuring their viability. One 
population (the V. v. subcincta EEP) is small and 
ideally requires new founder genes. The other is large 
but there are issues with incomplete studbook records 
and potentially the mixing of distinct taxonomic units. 
Both will benefit from the clarification of Varecia 
taxonomy that is currently being researched. Once 
clarified, both can also potentially benefit from the 
incorporation of captive ruffed lemurs in officially 

recognised facilities in Madagascar with the EEP 
studbook and breeding programme. We therefore 
propose to support the relevant authorities in their 
efforts to inventory and regulate captive lemurs in 
Madagascar, and to promote collaboration with the 
EEPs for V. variegata and other appropriate species 
(including Eulemur mongoz, Eulemur flavifrons and 
Hapalemur alaotrensis; King et al. 2012; Schwitzer et 
al. in press) in a similar manner to that already 
implemented for Prolemur simus and Propithecus 
coronatus (Roullet 2012, in press). 
 
5. To develop the management of captive 
populations to contribute directly to species 
conservation goals  
 
In addition to incorporating captive lemurs in 
Madagascar into appropriate EEPs, we also propose V. 
variegata as an ideal candidate for implementing the 
proposed new approach to global captive population 
management as outlined recently by Lacy (2013), 
combining an open and interactive management of 
captive, wild, and semi-wild populations within a 
holistic species conservation programme, which may 
include reinforcement of small isolated populations or 
reintroduction projects if appropriate (King et al. 2012; 
Schwitzer et al. in press). Several issues need to be 
addressed before this can become a reality, including 
the clarification of subspecific taxonomy and the 
regulation of captive lemurs in Madagascar, but we 
suggest that the time is right to start considering such 
programmes as key components for the survival of 
several species with isolated populations lacking 
genetic diversity. 
 
Conclusions 
 
The proposal we present here is intended to attract 
support from various sources, so in Table 1 we provide 
an approximate budget for implementing most of the 
activities proposed above, each of which can be funded 
independently of the others within the framework of 
The Aspinall Foundation’s existing Madagascar 
Programme. We therefore encourage contributions from 
anyone interested in helping conserve black-and-white 
ruffed lemurs in the wild and through the integration of 
in situ and ex situ conservation activities into a holistic 
species survival approach. 
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Table 1. Budget in Euros for activities proposed for 2013 to conserve the Critically Endangered black-and-white 
ruffed lemur Varecia variegata. 
 Budget (Euros)
Estimating densities in Marotandrano and south-west Makira 3,000
Estimating densities in Mananara Nord and south-east Makira 3,000
Estimating densities in Zahamena 3,000
Community patrol teams for Ranomainty site in CAZ 4,000
Support of community-based management of Ranomainty site 4,000
Community patrol teams for Andriantantely lowland forest 5,000
Reduction of slash-and-burn destruction of Andriantantely 3,000
Support of community-based management of Andriantantely 15,000
Preliminary conservation of sites in or near Midongy-Vondrozo corridor 10,000
Developing captive management strategies to be discussed
 
Total 50,000
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Summary 
 
The Javan langur (Trachypithecus auratus) is listed by 
the IUCN (2012) as Vulnerable, with the reasons for 
population decline identified as the illegal pet trade, 
hunting, and loss and fragmentation of habitat. 
Populations of the subspecies occurring in East Java, 
Trachypithecus auratus auratus, occur in isolated forest 
fragments, and in many of these appear to be at low 
densities or in some cases extinct. The aim of the Coban 
Talun langur reinforcement project is to re-establish a 
viable, self-sustaining population of the Javan langur 
(Trachypithecus auratus auratus) in the Coban Talun 
Protected Forest, East Java, Indonesia. This is being 
undertaken through the release of langurs held at the 
Javan Langur Rehabilitation Centre (JLRC) in East 
Java, supplemented by langurs transferred from the 
captive breeding colony at Howletts and Port Lympne 
Wild Animal Parks in the UK. The project will involve 
intensive pre-release preparation, and long-term post-
release monitoring and release site management. The 
first release of 13 langurs held at the JLRC occurred in 
September 2012, and all 13 are still alive after the first 
six months post-release. Six langurs from the UK were 
transferred to Java in January 2013, for release later in 
the year. 
 
Introduction 
 
The Javan langur Trachypithecus auratus (Primates: 
Cercopithecidae) is endemic to Indonesia and is 
currently considered as Vulnerable by the IUCN 
(Nijman & Supriatna 2008, IUCN 2012). It is also 
known as “Javan Lutung” or “Ebony Leaf Monkey” 
(IUCN 2012), and local names include “Lutung” and 

 

 
Figure 1. Javan langurs are all born with orange fur, 
but most turn black at a few weeks of age. (Photo: Iwan 
Kurniawan) 
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“Budeng” (Wedana & Kurniawan 2011). According to 
the IUCN (2012), threats “include habitat loss and 
degradation due to expanding agriculture and human 
settlements, hunting for food and increasingly for the 
pet trade, fragmentation, and small isolated 
populations”. 
 The IUCN (2012) currently recognises two 
subspecies, the “Spangled Ebony Langur” 
Trachypithecus auratus auratus and the “West Javan 
Ebony Langur” Trachypithecus auratus mauritius. 
Subspecific taxonomy is disputed, with a first genetic 
study unable to differentiate any subspecies 
(Rosenblum et al. 1997 in IUCN 2012). However a 
newer genetic study by Roos et al. (2008) confirmed 
the presence of two (and only two) langur taxa on Java, 
corresponding to the two subspecies recognised by 
IUCN (2012). Roos et al. (2008) also found the genetic 
differences between them similar to those between 
other recognised langur species, and therefore 
recommended the two taxa on Java be considered full 
species. This may be widely accepted in the future, but 
for the purposes of this document we follow IUCN 
(2012) and refer to them as subspecies. The nominate 
subspecies is the more widespread, occurring across 
much of eastern and central Java, and on the smaller 
islands of Bali, Lombok (where it may have been 
introduced), Palau Sempu and Nusa Barung (IUCN 
2012). The T. a. mauritius subspecies has a much more 
restricted distribution, only occurring in western and 
central parts of Java.  
 Although born with orange-coloured fur, most 
individuals of the species turn black at only a few 
weeks of age (Fig. 1). However a small proportion of 
the nominate subspecies do not turn black, resulting in a 
red “erythristic” morph which occurs within a restricted 
area of eastern Java between Blitar, Ijen, and Pugeran 
(Groves 2001 in IUCN 2012). 
 Rehabilitated Javan langurs have previously 
been released by Petungsewu Wild Animal Rescue 
Centre to Mt. Hyang (around the peak) and Mt. Semeru 
(on the south and east parts). Langurs were released to 
forest fragments with no evidence of extant wild 
populations on three occasions, including at least 54 
individuals. Post-release monitoring of these langurs 
indicated that they were able to survive and reproduce, 
but monitoring ceased when funding ceased in 2006, 
about two years post-release (M. Wedana, pers. obs.).  
 
The Aspinall Foundation Indonesia Programme 
 
As specified in the Memorandum of Understanding 
signed in December 2009 between The Aspinall 
Foundation and the Directorate General for Forest 
Protection and Nature Conservation, of the Ministry of 

Forestry of the Republic of Indonesia (TAF / PHKA 
2009), the mission of The Aspinall Foundation’s 
Indonesia Programme is to work with local partners for 
“the conservation management of rare and endangered 
wild animals and their habitat in Indonesia”, through 
the following objectives: 
 

1. To conserve the endemic primates of Java. 
2. To support the Javan Rhino Habitat Protection 

Program. 
3. To assist in the development of a forest 

restoration programme designed to enhance 
sustainable biodiversity and ecosystem 
conservation. 

4. To support the development of a pilot project 
and policy for the management of conservation 
areas. 

5. To support additional conservation projects 
through an agreement by both parties. 

 
To achieve these objectives, The Aspinall Foundation 
Indonesia Programme undertakes the following 
activities (TAF / PHKA 2009): 
 

1. In-situ conservation activities including: 
research, monitoring, habitat assessment, 
identifying locations for the reintroduction of 
endemic primates, and habitat management and 
protection to conserve wild populations. 

2. Ex-situ conservation activities including: 
managing a rehabilitation centre, captive 
breeding, and reintroduction of captive Javan 
primates to their wild habitat. 

3. Habitat protection and captive breeding 
programme for the Javan rhino. 

4. Preparing policy guidelines for a pilot project to 
manage conservation areas. 

5. Capacity building of PHKA personnel, other 
project staff and communities surrounding the 
project site. 

6. Participating in both in-situ and ex-situ 
conservation projects for selected species with 
prior written agreement by both parties 
regarding the plan of operation. 

 
As noted above, the first objective of the The Aspinall 
Foundation Indonesia Programme is “to conserve the 
endemic primates of Java” (TAF / PHKA 2009). This 
objective is realised within the framework of the 
operational programme called “Conservation of Javan 
Endemic Primates and its Habitat in Java”, officially 
created through the signing on 25 May 2010 of an 
agreement between The Aspinall Foundation Indonesia 
Programme, the Directorate of Biodiversity 
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Figure 2. Map of Java with location of the two primate rehabilitation centres managed by The Aspinall Foundation 
Indonesia. 

 
Figure 3. Sites in East Java surveyed by Wedana & Kurniawan 2011, with observations of Javan langurs (black 
dots) and levels of threats to the sites (no disturbance (green) to low-, mid- and high-levels of disturbance (yellow, 
orange and red respectively)). Site names: 1: Mount Baung; 2: Mount Kawi – Butak – Kelud region; 3: Blitar – 
Malang – Lumajang; 4: Tengger – Semeru mountains; 5: Hyang mountain; 6: southern Jember; 7: Ijen - Raung 
mountain area; 8: Alas Purwo NP; 9: Baluran NP; 10: Arjuna – Welirang – Anjasmara – Penanggungan mountain 
(including Raden Soerjo Grand Forest Park); 11: Lawu mountain area; and 12: Willis – Liman mountain area. 
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Figure 4. The JLRC (pre-release site) in the foreground 
and the Coban Talun Protected Forest, including the 
peak of the Gunung Pusungrawung release site, in the 
background. (Photo: Made Wedana) 
 
 
Conservation, Directorate General Forest Protection 
and Nature Conservation, Ministry of Forestry of the 
Republic of Indonesia, and the State Owned Forestry 
Enterprise (Perum Perhutani), Ministry of Enterprise,  
Republic of Indonesia.  
 As part of the programme, The Aspinall 
Foundation Indonesia manages two rehabilitation 
centres in Java for primates previously illegally held in 
captivity, the Javan Primates Rehabilitation Centre 
(JPRC) in West Java Province and the Javan Langur 
Rehabilitation Centre (JLRC) in East Java Province 
(Fig. 2). The larger western JPRC caters for three 
species (Javan gibbon, Javan grizzled langur and the 
western subspecies of Javan langur), while the eastern 
JLRC caters for just one (the eastern subspecies of 
Javan langur).  
 The Coban Talun langur reinforcement is based 
out of the JLRC in East Java, and is managed within the 
context of the Javan Langur Conservation Programme 
(JLCP), run by The Aspinall Foundation Indonesia 
Programme in partnership with the Ministry of Forestry 
cq.  Balai Besar Konservasi Sumber Daya Alam 
(BBKSDA) East Java, the provincial representative of 
the Directorate General for Forest Protection and 
Nature Conservation (PHKA) of the Indonesian 
Ministry of Forestry, and the State Owned Forestry 
Enterprise (Perum Perhutani) of East Java region.  
 
Habitat and release site 
  
The release site was selected following population and 
habitat surveys by The Aspinall Foundation Indonesia 
Javan Langur Conservation Programme, East Java, at 

numerous sites. Sempu Island Nature Reserve was 
surveyed in June and July 2010 (Kurniawan & Wedana 
2010), and a further 12 sites from December 2010 to 
April 2011 (Wedana & Kurniawan 2011; Fig. 3). 
Following these surveys, the final choice of release site 
was the Gunung Pusungrawung forest block of the 
Coban Talun Protected Forest in Batu, Malang, East 
Java, located within the Raden Soerjo Forest Park 
(survey site 10 of Wedana & Kurniawan (2011); see 
Fig. 3). The Coban Talun Protected Forest is managed 
by a state owned forestry enterprise (or PERUM 
PERHUTANI - RPH Punten, BKPH Pujon, KPH 
Malang, Perum Perhutani Unit II Jawa Timur). 

The Raden Soerjo Forest Park is mountainous 
(Fig. 4) and includes several forest fragments of 1,000 
to 3,350 m altitude spread across an area of around 
28,000 ha. Vegetation can be classified as “sub-
montane forest” (1000 to 1500 m) “montane forest” 
(1500 to 2400 m), and “sub-alpine” (>2400 m) 
(Wedana & Kurniawan 2011). Annual rainfall is 6,600 
mm. 

The survey by Wedana & Kurniawan (2011) 
found the Javan langur population of Raden Soerjo 
Forest Park to be approximately 207 individuals in 25 
groups, scattered across the isolated slopes of Mt 
Arjuno, Mt Welirang, Mt Anjasmara, and Mt Biru, at 
altitudes of 1,000 to 2,500 m. In the area of Mount 
Anjasmara to the top of Coban Talun waterfall, langurs 
were found to be rare despite previously being common 
according to previous data and information from local 
communities (Wedana & Kurniawan 2011). Conversion 
of forest land into agricultural land was identified as the 
major cause of declines of langur populations in the 
region, although hunting with modified pellet guns is 
also still occurring (Wedana & Kurniawan 2011). 
 The survey team found no langurs in the 
Gunung Pusungrawung forest block, with local 
information suggesting that they had been hunted (M. 
Wedana, pers. obs.). Follow-up surveys found three 
groups of langurs, with an average of six individuals 
per group, separated in the northern and eastern part of 
the mountain (M. Wedana, pers. obs.). A follow-up 
survey of the Gunung Pusungrawung forest block was 
undertaken in March 2012 to conduct detailed studies 
of biodiversity, threat potentials and vegetation 
(including wild food abundance) (Kurniawan 2012). 
The best part of Gunung Pusungrawung for langur 
releases was found to contain 150 ha of forest. Based on 
an average home-range for Javan langur groups of 20 to 
25 ha (Wedana & Kurniawan 2011), the carrying 
capacity of the release site can be estimated as seven 
groups. 
 In addition to Javan langurs, one other primate 
species occurs in Gunung Pusungrawung, the long-
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tailed (or crab-eating) macaque Macaca fascicularis. 
This species is omnivorous but with a diet consisting 
primarily of fruits (IUCN 2012), whilst Javan langurs 
are mostly (but not entirely) folivorous (Kool 1992, 
1993). Therefore inter-specific competition should be 
minimal. No large mammalian predators appear to 
occur in Gunung Pusungrawung, but some birds of prey 
(black eagle and serpent eagle) have been recorded 
which could potentially take young langurs. 

 
Release stock 
 
The first release was undertaken on the 15th September 
2012, consisting of 13 Javan langurs previously held at 
the JLRC in East Java (Table 1), aged from 2 months to 
12 years at the time of release. Eight of these are 
thought to be wild-born, the five others are their 
captive-born offspring. Future releases will include new 
arrivals to the centre in the future, plus appropriate 
langurs from the captive colony at Howletts and Port 
Lympne Wild Animal Parks in UK. On the 31st January 
2013, six langurs were transferred from Port Lympne 
and Howletts to Java, to be released later in 2013. They 
included one single male, and a newly mixed group of 
five females, aged from 5 to 14 years (Table 2). 
Samples from the Javan langurs held at Howletts and 
Port Lympne in UK were included in the genetic 
assessment of the Trachypithecus genus by Roos et al. 
(2008), and were confirmed as representing the east 
Javan taxon. In Java, only langurs of the east Javan 

subspecies will be held at the JLRC in East Java, or 
considered for release in East Java. 
 
Disease risk and veterinary requirements 
 
A veterinary protocol has been established for all 
langurs arriving at the JLRC, comprising four distinct 
phases during a quarantine period of at least three 
months following arrival (see TAF / PHKA 2012 for 
details), followed by a captive training and family 
forming period. For the langurs transferred from UK, 
all tested negative in virology exams (TAF / PHKA 
2012), and they had further testing pre-transport for TB, 
faecal cultures, parasitology etc. Less than 30 days prior 
to any release, a final pre-release testing under sedation 
is undertaken to ensure that the langurs are fit and 
healthy, and not carrying novel and exotic diseases into 
the wild population (TAF / PHKA 2012). 
 
Release implementation (including pre-release 
phase) 
 
The transport of the langurs transferred from UK to 
Java in January 2013 included a flight to Jakarta then 
transport by vehicle to the quarantine area of the JPRC 
in Bandung, West Java (Figs. 5-8), and is described by 
Wedana (2013; WildCry no. 38). A pre-release phase 
for all langurs considered for release is undertaken at 
the JLRC in East Java, located only 4 km from the 
release site (Fig. 4). 

 
 
Table 1. The 13 Javan langurs released from the Javan Langur Rehabilitation Centre to the Gunung Pusungrawung 
forest in East Java, 15 September 2012. 

Name Sex Est. DoB Age 
Mar 2013 Transponder ID Notes 

Tukul M 13/06/2007 5.8 00066726C1 Born to Rojali & Nunuk 
Minul F 01/06/2000 12.8 000667433E Delivered by owner 14 Jun 2007 
Mentari F 01/08/2005 7.6 070831289 From Bali 1 Feb 2008 
Embun F 01/02/2005 8.1 0006710038 From Bali 1 Feb 2008 
Dian F 01/04/2003 10.0 000670A03C From PPS Jogja, 26 Mar 2008 
Memey F 01/03/2005 8.0 000670A061 Delivered by owner 7 Mar 2011 
Rojali M 01/11/2002 10.4 000630F39B Confiscated 11 Mar 2003 
Nunuk F 01/01/2005 8.2 00067099E1 From Malang 26 Apr 2005 
Andin F 01/07/2006 6.7 000666FF01 From Lumajang 10 Dec 2006 
Pepi M 01/05/2009 3.9 000670B16A Born to Rojali & Nunuk 
Mandy F 06/03/2011 2.0 0006709FCE Born to Rojali & Nunuk 
Philips M 22/12/2011 1.2 956000002684170 Born to Rojali & Andin 
Slamet M 15/07/2012 0.7 Born to Tukul & Embun 
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Table 2. The six Javan langurs transferred from UK to Java in January 2013. 

Name DOB Age 
Mar 2013 Sire Dam Stdbk No. Transponder ID 

Single male 
Adzuki 01/01/1999 14.2 ? ? 314 0001FCDC2A 

Group of females 
Tango 19/11/1998 14.3 H91049 Amber 334 956 000 002 407 123 
Dwale 26/06/2004 8.7 Buck Belladonna 443 956 000 001 838 815 
Tequila 05/03/2007 6.0 Vodka Lima 525 956 000 002 365 611 
Diamond 02/08/2007 5.6 Vodka Treacle 542 956 000 002 669 489 
Linseed 01/03/2008 5.0 Mangrove Poppy 580 956 000 002 367 473 
 
 
 
 

 
Figure 5. The first group of Javan langurs arriving from 
UK at Jakarta International Airport, Java, February 
2013. (Photo: Made Wedana) 
 
 

 
Figure 7. The Javan langurs from UK arriving at their 
quarantine facility at the JPRC in Bandung, West Java, 
February 2013. (Photo: Made Wedana) 
 

 
Figure 6. The Javan langurs from UK arriving at the 
JPRC in Bandung, West Java, February 2013. (Photo: 
Made Wedana) 
 
 

 
Figure 8. The Javan langurs from UK settling in to 
their quarantine facility at the JPRC in Bandung, West 
Java, February 2013. (Photo: Made Wedana) 
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Figure 9. The welcome sign for the Javan Langur 
Rehabilitation Centre (JLRC), East Java. (Photo: Made 
Wedana) 
 

 
Figure 10. The transport of 13 Javan langurs from the 
JLRC to the release site one week prior to release, 
September 2012. (Photo: Iwan Kurniawan) 
 

 
Figure 11. The cage at the final release site used as part 
of a soft-release process for the first group of Javan 
langurs released in 2012. (Photo: Made Wedana) 

The diet of the langurs during the pre-release phase 
includes food plants present at the release site. All 
necessary pre-release procedures, such as final 
veterinary exams and behavioural observations, are 
undertaken during the pre-release phase at the JLRC.  
 Transport to the release site from JLRC is in 
individual cages, carried for the one to two hour 
journey (Figs. 9-10). For the group released on 15 
September 2012, a simple wooden cage was 
constructed at the final release site to allow a soft-
release process (Fig. 11), where the langurs were held 
for one week prior to release. The staff of The Aspinall 
Foundation Indonesia have experience of three previous 
releases of Javan langurs, and use this experience to 
ensure the best possible release implementation. 
 
Post-release monitoring 
 
Staff of The Aspinall Foundation Indonesia with prior 
experience of langur releases are responsible for the 
post-release monitoring. Two local guides are employed 
to patrol the release site, and students from local 
Universities sometimes join the patrols and help the 
team to collect data. Unfortunately, no forestry rangers 
are currently involved on a daily basis in this patrol 
programme. Initial results show that all 13 langurs 
released in September 2012 were still alive six-months 
post-release (Figs. 12-13). 
 All released langurs will be monitored on a 
daily basis for the first year post-release. The frequency 
of monitoring after one year post-release will be 
determined by the project management team. Health 
checks will be carried out regularly, at one-month, 
three-months, six-months and one-year post-release, 
and then at least once a year for as long as the langurs 
can still be monitored. In a similar manner to post-
release monitoring analysis that we have developed for 
reintroduced gorillas (King et al. 2012, in press), 
particular attention will be given to collecting data on 
demographic parameters such as survival, dispersal and 
reproduction, to aid assessment of initial reintroduction 
success and to develop a model of population dynamics 
for predicting future population viability and advising 
on the most effective strategies for subsequent releases. 
We will provide detailed evaluations of the post-release 
monitoring results from one-year following the first 
release, publishing in both national and international 
journals. 
 
Conclusions 
 
The Javan langur (Trachypithecus auratus) is listed by 
the IUCN (2012) as Vulnerable, with the reasons for 
population decline identified as the illegal pet trade, 
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Figure 12. One of the first released group of Javan 
langurs in Gunung Pusungrawung in March 2013, six 
months post-release. (Photo: Iwan Kurniawan) 
 
 
hunting, and loss of habitat. Populations of the 
subspecies occurring in East Java, Trachypithecus 
auratus auratus, occur in isolated forest fragments, and 
in many of these appear to be at low densities or in 
some cases extinct. The Gunung Pusungrawung forest 
block within the Coban Talun Protected Forest in East 
Java is one example of a forest fragment where the 
Javan langur appears to have been hunted virtually to 
extinction. The project to reinforce the currently very 
small Javan langur population in Gunung 
Pusungrawung will not only result in the re-
establishment of a viable population at this site, but will 
also have secondary conservation benefits including 
increasing the protection of the forest and the Raden 
Soerjo Forest Park within which it is located, increasing 
the potential to conserve the species through finding 
solutions to the illegal pet trade, increasing public 
awareness of primate conservation issues in Java, and 
providing opportunities to national students to study 
issues relative to primate conservation as part of their 
University training. 
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Featured external publications 
 
 
Primate conservation: Unmet challenges and the 
role of the International Primatological Society.  
By John Oates (2013) International Journal of 
Primatology, 34 (2): 235-245. 
 
John Oates has been working on primate research and 
conservation in Africa since 1972, and this new paper 
gives a thoughtful reflection on the reasons why 
primates are becoming increasingly threatened around 
the world despite conservation recommendations and 
activities. To quote some of the main points of the 
abstract: “In the last 40 years, threats to the survival of 
wild primate populations have greatly increased. 
Primatologists have long been aware of these threats, 
and since 1978 have formulated plans to safeguard 
threatened species. Yet an increasing number of primate 
species face a high to extremely high risk of 
extinction…. [Conservation] actions have long been 
recommended, so why have they not worked better? 
Perhaps the pressures on the natural world are too great 
to be countered, but I suggest also that too many of the 
various actors involved in conservation are overly 
driven by materialism and self-interest. I recommend 
more attention to the common good and a greater 
emphasis on the ethical and spiritual reasons for 
conservation.” The full text is well worth a read on the 
links below:  
 
Summary: 
http://link.springer.com/article/10.1007/s10764-013-
9664-1 
Full text: 
http://link.springer.com/content/pdf/10.1007%2Fs1076
4-013-9664-1 
 
 
Conserving large carnivores: dollars and fence.  
By Packer, C. et al. (2013), Ecology Letters, in press. 
 
Do we have to build fences to save wild lions? The 
abstract from this article authored by 58 experts pretty 
much says it all: “Conservationists often advocate for 
landscape approaches to wildlife management while 
others argue for physical separation between protected 
species and human communities, but direct empirical 
comparisons of these alternatives are scarce. We relate 
African lion population densities and population trends 
to contrasting management practices across 42 sites in 
11 countries. Lion populations in fenced reserves are 
significantly closer to their estimated carrying 
capacities than unfenced populations. Whereas fenced 

reserves can maintain lions at 80% of their potential 
densities on annual management budgets of $500 km-², 
unfenced populations require budgets in excess of 
$2000 km-² to attain half their potential densities. Lions 
in fenced reserves are primarily limited by density 
dependence, but lions in unfenced reserves are highly 
sensitive to human population densities in surrounding 
communities, and unfenced populations are frequently 
subjected to density-independent factors. Nearly half 
the unfenced lion populations may decline to near 
extinction over the next 20–40 years.” 
 
Read the rest on: 
http://onlinelibrary.wiley.com/doi/10.1111/ele.12091/fu
ll 
 
 
Comparative phylogeography of African savannah 
ungulates.  
By Lorenzen, E.D., Heller, R., & Siegismund, H. R. 
(2012), Molecular Ecology, 21 (15): 3656-3670.  
 
This is a wonderful review of the historical distributions 
of African savannah ungulates, based on numerous 
genetics studies. This is the abstract: “The savannah 
biome of sub-Saharan Africa harbours the highest 
diversity of ungulates (hoofed mammals) on Earth. In 
this review, we compile population genetic data from 
19 codistributed ungulate taxa of the savannah biome 
and find striking concordance in the phylogeographic 
structuring of species. Data from across taxa reveal 
distinct regional lineages, which reflect the survival and 
divergence of populations in isolated savannah refugia 
during the climatic oscillations of the Pleistocene. Data 
from taxa across trophic levels suggest distinct 
savannah refugia were present in West, East, Southern 
and South-West Africa. Furthermore, differing 
Pleistocene evolutionary biogeographic scenarios are 
proposed for East and Southern Africa, supported by 
palaeoclimatic data and the fossil record. 
Environmental instability in East Africa facilitated 
several spatial and temporal refugia and is reflected in 
the high inter- and intraspecific diversity of the region. 
In contrast, phylogeographic data suggest a stable, long-
standing savannah refuge in the south.” 
 
Read the rest, and enjoy all the species maps, on: 
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-
294X.2012.05650.x/full 
 
 

http://onlinelibrary.wiley.com/doi/10.1111/ele.12091/full
http://link.springer.com/content/pdf/10.1007%2Fs10764-013-9664-1
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Introduced primate species of an Atlantic Forest 
region in Brazil: present and future implications for 
the native fauna.  
By Oliveira, L.C. & Grelle, C.E.V. (2012), Tropical 
Conservation Science, 5 (1): 112-120. 
 
This is a very intriguing article about the negative 
impacts of introduced primate species on native fauna. 
To quote the main points from the abstract: “.….we 
recorded 17 primate species with at least one record 
within the state of Rio de Janeiro. At least eight taxa 
can be considered non-native to the state. Conservation 
implications for native fauna may include food resource 
depletion and competition, hybridization, and disease 
transmission. Some of these effects were already 
recorded on the native fauna. We believe the removal of 
non-native primate species from the state is necessary 
in order to preserve native fauna regardless of political 
and ethical issues.” One of the specific concerns the 
authors mention in the text is the potential for 
hybridization between introduced golden-headed lion 
tamarins and the endangered golden lion tamarins. 
Hybrids of other closely-related primates are apparently 
already common in and around Rio.  
 
Full text available from: 
http://tropicalconservationscience.mongabay.com/conte
nt/v5/TCS-2012_mar_112-120_Oliveira_and_Grell.pdf 
 
 
Conspecifics can be aliens too: A review of effects of 
restocking practices in vertebrates. 
By Jocelyn Champagnon, Johan Elmberg, Matthieu 
Guillemain, Michel Gauthier-Clerc, Jean-Dominique 
Lebreton (2012), Journal for Nature Conservation 20: 
231-241. 
 
A very useful review about numerous issues which can 
be unforseen when adding captive-born animals to wild 
populations. To quote some of the main points from the 
abstract: “We review the indexed scientific literature 
(233 papers) dealing with ‘restocking’ of vertebrates, 
i.e. reinforcement of wild populations by release of 
individuals of the same species. We found evidence that 
restocking may have desired beneficial effects such as: 
increased genetic diversity and mitigation of Allee 
effects in small populations; increased size or even 
salvation of threatened populations; increased harvest 
opportunities; and, redirection of harvest pressure from 
wild to captive-bred individuals. However, restocking 
may also have negative effects like changes in 
behaviour, morphology, and demography in recipient 
populations, as well as enhancement of pathogen 
spread. Negative genetic effects on recipient 
populations include homogenisation, introduction of 
non-native genes, and loss of local adaptation…. Our 

review demonstrates that restocking practices may and 
do cause significant disruptions of natural patterns in 
wild recipient populations….” 
 
Full abstract available from: 
http://www.sciencedirect.com/science/article/pii/S1617
138112000325 
 
 
What is wrong with current translocations? A 
review and a decision-making proposal.  
By Pérez, I., Anadón, J. D., Díaz, M., Nicola, G. G., 
Tella, J. L., & Giménez, A. (2012), Frontiers in 
Ecology and the Environment, 10 (9): 494-501. 
 
This is a thought-provoking article trying to prioritise 
existing translocation guidelines to help decide whether 
proposed reintroduction and other translocation projects 
are justifiable and likely to succeed. To quote directly 
from the summary: “Should a species be translocated? 
Uncertainty regarding the necessity and feasibility of 
many translocations complicates answering this 
question. Here, we review translocation projects, both 
published and unpublished. Our results indicate that 
most projects (1) addressed fewer than half of the basic 
criteria established for translocations and (2) were 
either unjustifiable from a conservation perspective or 
inadequately designed to guarantee success or preclude 
negative consequences. We propose a hierarchical 
decision-making system – an explicit method that 
integrates existing guidelines, thereby covering a key 
gap in conservation science – to reduce ambiguity when 
deciding whether to implement a given translocation 
project. This method will improve the likelihood of 
success in translocation projects and contribute to the 
efficient use of the limited resources available for these 
conservation efforts.” 
 
Available from: 
http://www.esajournals.org/doi/abs/10.1890/110175?jo
urnalCode=fron 
 
 
Conflicting and Complementary Ethics of Animal 
Welfare Considerations in Reintroductions.  
By Harrington, L.A., Moehrenschlager, A., Gelling, M., 
Atkinson, R.P.D., Hughes, J. & Macdonald, D.W. 
(2013), Conservation Biology, in press 
 
This is a lengthy, in-depth review paper discussing 
animal welfare aspects of reintroductions and other 
translocations, with some helpful flow-charts and 
decision-trees to help practitioners incorporate animal 
welfare considerations into each phase of a project. To 
quote some of the main points from the abstract: “We 
systematically reviewed the recent scientific peer-

http://www.esajournals.org/doi/abs/10.1890/110175?journalCode=fron
http://tropicalconservationscience.mongabay.com/content/v5/TCS-2012_mar_112-120_Oliveira_and_Grell.pdf
http://www.sciencedirect.com/science/article/pii/S1617138112000325
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reviewed and online gray literature on reintroductions 
of captive-bred and wild-caught animals (mammals, 
birds, amphibians, and reptiles) to quantify the 
occurrence of animal welfare issues. We considered 
monitoring that could be indicative of the animal’s 
welfare status and supportive management actions that 
could improve animal welfare (regardless of whether 
the aim was explicitly animal welfare orientated).... 
Practitioners can address animal-welfare issues in 
reintroductions by considering the potential 
implications for individual animals at all stages of the 
release process using the decision tree presented. We 
urge practitioners to report potential animal-welfare 
issues, describe mitigation actions, and evaluate their 
efficacy to facilitate transparent evaluation of common 
moral dilemmas and to advance communal strategies 
for dealing with them. Currently, comparative mortality 
rates, health risks, postrelease stress, effectiveness of 
supportive measures, and behavior of individuals 
warrant further research to improve animal welfare in 
reintroductions and to increase success of such 
projects.” 
 
Full abstract available from: 
http://onlinelibrary.wiley.com/doi/10.1111/cobi.12021/
abstract 
 
 
The Social and Ecological Integration of Captive-
Raised Adolescent Male African Elephants 
(Loxodonta africana) into a Wild Population.  
By Evans, K., Moore, R., & Harris, S. (2013), PloS 
one 8 (2): e55933. 
 
Interesting study on the integration of captive-raised 
elephants to a wild population, including a thorough 
review of many issues related to release of captive 
elephants. The main points quoted from the abstract: “A 
rapid rise in the number of captive African elephants 
(Loxodonta africana) used in the tourism industry in 
southern Africa and orphaned elephants in human care 
has led to concerns about their long-term management, 
particularly males. One solution is to release them into 
the wild at adolescence, when young males naturally 
leave their herd. However, this raises significant 
welfare concerns: little is known about how well 
released elephants integrate into wild populations and 
whether they pose a greater threat to humans than wild 
elephants. We document the release of three captive-
raised adolescent male African elephants in the 
Okavango Delta, Botswana….We show that captive-
raised adolescent male elephants can integrate into a 
wild population. Long-term studies are required to 
determine the longevity, breeding success, and eventual 
fate of released male elephants, but we identified no 

significant short-term welfare problems for the released 
elephants or recipient population.” 
 
Full text available from: 
http://dx.plos.org/10.1371/journal.pone.0055933 
 
 
Trophy hunting in Africa: long-term trends in 
antelope horn size. By Crosmary, W.-G., Loveridge, 
A. J., Ndaimani, H., Lebel, S., Booth, V., Côté, S. D. & 
Fritz, H. (2013), Animal Conservation in press 
 
Some of the main points from the abstract: “We 
investigated horn length trends of harvested male 
impalas, greater kudus and sable antelopes, from 1974 
to 2008 in Matetsi Safari Area, Zimbabwe.... Hunting 
pressure and trophy value were higher for sable 
antelopes than for impalas and greater kudus. 
Accordingly, the decline of horn length in this species 
was more pronounced. More valuable trophy species, 
such as sable antelopes, require special attention 
because they may be exposed to higher hunting 
pressure, and are therefore more likely to experience a 
decrease in horn size.”  
 
Full abstract available from: 
http://onlinelibrary.wiley.com/doi/10.1111/acv.12043/a
bstract 
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