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Preamble  

Right from the very beginning it has been the concern of EAZA and the EEPs to encourage and 
promote the highest possible standards for husbandry of zoo and aquarium animals. For this 
ǊŜŀǎƻƴΣ ǉǳƛǘŜ ŜŀǊƭȅ ƻƴΣ 9!½! ŘŜǾŜƭƻǇŜŘ ǘƘŜ άaƛƴƛƳǳƳ {ǘŀƴŘŀǊŘǎ ŦƻǊ ǘƘŜ !ŎŎƻƳƳƻŘŀǘƛƻƴ ŀƴŘ 
/ŀǊŜ ƻŦ !ƴƛƳŀƭǎ ƛƴ ½ƻƻǎ ŀƴŘ !ǉǳŀǊƛŀέΦ ¢ƘŜǎŜ ǎǘŀƴŘŀǊŘǎ ƭŀȅ Řƻǿƴ ƎŜƴŜǊŀƭ ǇǊƛƴŎƛǇƭŜǎ ƻŦ ŀƴƛƳŀƭ 
keeping, to which the members of EAZA feel themselves committed. Above and beyond this, 
some countries have defined regulatory minimum standards for the keeping of individual 
species regarding the size and furnishings of enclosures etc., which, according to the opinion of 
authors, should definitely be fulfilled before allowing such animals to be kept within the area of 
the jurisdiction of those countries. These minimum standards are intended to determine the 
borderline of acceptable animal welfare. It is not permitted to fall short of these standards. How 
difficult it is to determine the standards, however, can be seen in the fact that minimum 
standards vary from country to country. 

 

Above and beyond this, specialists of the EEPs and TAGs have undertaken the considerable task 
of laying down guidelines for keeping individual animal species. Whilst some aspects of 
husbandry reported in the guidelines will define minimum standards, in general, these 
guidelines are not to be understood as minimum requirements; they represent best practice. 
As such the EAZA Best Practice Guidelines for keeping animals intend rather to describe the 
desirable design of enclosures and prerequisites for animal keeping that are, according to the 
present state of knowledge, considered as being optimal for each species. They intend above 
all to indicate how enclosures should be designed and what conditions should be fulfilled for 
the optimal care of individual species. 
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HISTORY OF THE CHIMPANZEE EEP 

 

At the meeting of the EAZA Primate TAG, Ape Subgroup in Alphen, 1994 it was decided that a 
structured management of the European chimpanzee population was urgently needed. There 
was no precise overview of the historical or extant population, the split on different subspecies 
or the level of hybridisation among these.  As a consequence, an effort to identify chimpanzees 
of pure subspecies in the region has been ongoing since the following Primate TAG meeting in 
Poznan in 1995, and despite the initial limitations in available methods for subspecies testing of 
chimpanzees it was initially possible to identify a core group of western chimpanzees (P .t verus) 
in the aim of establishing an EEP for this subspecies.  

 

The EEP for western chimpanzees was established in 2002 (Carlsen 2002). This was done somewhat 
prematurely, before a full survey of the population was conducted and the testing of selected 
specimens was concluded, primarily to protect the already identified specimens from unwanted 
transfers. This approach led to a situation with an existing EEP with very little breeding and 
transfer recommendations because the programme was not yet fully established.  

 

A generic studbook was established in 2007 offering the needed overview of the population (Carlsen 
2007) and in 2014 the joint EEP for all chimpanzees in EAZA was approved by the EEP Committee 
(Carlsen & de Jongh 2015). In 2007 the first strategy for future management of chimpanzees in 
EAZA was developed (Carlsen 2007; Carlsen & de Jongh 2009). This strategy was revised in 2014 
(Carlsen & de Jongh 2015). The Long-Term Management Plan (LTMP) for the species was 
published in 2018 (Carlsen et al. 2018) and the programme is presently managed following the 
recommendations from the LTMP.  
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SUMMARY 
 

This document reflects our current knowledge about general biology and keeping 
requirements to provide adequate levels of wellbeing for chimpanzees. It provides 
information about different aspects that should be taken into account when managing 
chimpanzees in captivity to ensure a healthy and self-sustaining population, helping to the 
development of a global άŜȄ ǎƛǘǳ ŎƻƴǎŜǊǾŀǘƛƻƴέ ǇǊƻƎǊŀƳΦ Lǘ ŀƭǎƻ ǇǊƻǾƛŘŜǎ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ 
ǘƘŜ ǎƛǘǳŀǘƛƻƴ ƻŦ ǘƘŜ ǎǇŜŎƛŜǎ ƛƴ ǘƘŜ ǿƛƭŘ ŀƴŘ άƛƴ ǎƛǘǳ ŎƻƴǎŜǊǾŀǘƛƻƴέ ǇǊƻƧŜŎǘǎ ǎǳǇǇƻǊǘƛƴƎ ŦƛŜƭŘ 
conservation in host countries, which all the zoo institutions keeping chimpanzees are 
encouraged to support following the IUCN strategy of One Plan Approach. 

 
Section 1., Biology and Field Data, reflects our current knowledge of species in the natural 
environment using the most recent taxonomic information. The philosophy behind this is that 
ex situ conservation can be used more effectively as a conservation tool if it is part of an 
integrated approach to species conservation (IUCN/SSC 2014). This section provides wide and 
actual information about the species in its natural habitat. 
 
Section 2., Management in Zoos, covers housing, nutrition, food presentation and 
environmental enrichment, social structure and behaviour. There is also useful information 
on introductions of chimpanzees. Control of breeding is an essential component of successful 
managed programmes and comprehensive information to assist zoo veterinarians to decide 
on the most appropriate contraception method for their animals is provided. Managed 
programmes also rely on the movement of animals between zoos and advice on handling and 
transport is provided. It is essential that chimpanzees are provided with complex 
environments and there is detailed practical information on environmental enrichment. One 
indispensable method of feeding enrichment is the use of browse and information on suitable 
plants species is provided. A comprehensive veterinary section provides information on 
current knowledge on all aspects of medical care. Our knowledge can only increase through 
appropriate research and the final section covers ongoing and recommended research topics. 
 
This document is for the chimpanzee holders to get the better knowledge about keeping the 
species in the appropriate and best possible way. Therefore, it is recommended to regularly 
consult the Guidelines and contact TAG members with any concerns or queries. 

 
Jana PluháőƪƻǾł 

 
EEP Coordinator  
Ostrava Zoological 
Garden and Botanical 
Park 
Michalkovicka 2081/197 
710 00 Ostrava,  
Czech Republic 

 
Tom de Jongh 

 
EEP Vice-coordinator  
.ǳǊƎŜǊǎΩ ½ƻƻ  
Antoon van Hooffplein 1 
6816 SH Arnhem,  
The Netherlands 

 
Frands Carlsen 

 
EEP Advisor 
Solbakkevej 22 
2820 Gentofte 
Denmark 
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Frands Carlsen, Louise Cox (1.6) & Giuliano Matessi 

 

1.1 Taxonomy 

 

Class:   Mammalia  

Order:  Primates 

Suborder  Haplorrhini 

Parvorder Catarrhini 

Superfamily Hominoidea 

Family:  Hominidae 

Subfamily:  Homininae 

Genus: Pan 

Species:  troglodytes (Blumenbach, 1775) 

 

Scientific name explained:  Pan ŦǊƻƳ DǊŜŜƪ ƳŜŀƴƛƴƎ ϥŀƭƭΩ ƻǊ ΨǘƘŜ ǿƘƻƭŜΩΦ In Greek 
Mythology Pan was the rural god of Arcadia, of woods 
and pastures. Troglodytes is a composite name of the 
Greek words ΨǘǊƻƎƭŜΩ - ŀ ƘƻƭŜ ŀƴŘ ΨŘǳǘŜǎΩ ŀ ōǳǊǊƻǿŜǊΦ ! 
troglodyte is a cave dweller  

 

Common names:   Chimpanzee, Common Chimpanzee, Robust Chimpanzee 

 

1.1.1 Taxonomic history 

Chimpanzee taxonomy has been the subject of many discussions and revisions and remains 
an active area of research. In 1758, Linné placed a second species in the genus Homo along 
with H. sapiens: Homo troglodytes. It is not clear to which animal this name referred. The 
orangutan was named Simia satyrus. The name troglodytes was used for the chimpanzee by 
Johann Friedrich Blumenbach in 1775 but here moved to the genus Simia. First recognition of 
a substructure in the species is attributed to Paul du Chaillu in the 1860s and consequent 
efforts to list different species and subspecies of chimpanzees are attributed to Gray, 
Reichenbach, Gratiolet & Alix, Schlegel, Giglioli, Meyer, Livingstone, Duckworth, Keith, 
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Matschie and Rothschild amongst others. Rothschild in the early parts of the twentieth 
century described five different species of chimpanzees with a number of subspecies and Elliot 
later adopted the generic name Pan for chimpanzees and described the following species of 
chimpanzees: 

¶ Pan calvus [DUCHAILLU] 1860 

¶ P. fuliginosus [SCHAUFUSS] 1870   

¶ P. satyrus [L.] 1758    

¶ P. koolakamba (DUCHAILLU) 1860  

¶ P. leucoprymnus (LESSON) 1841   

¶ P. chimpanse [MAYER] 1856   

¶ P. schweinfurthii [GIGLIOLI] 1872   

¶ P. s. marungensis (NOACK) 1887   

¶ P. aubryi [GRATIOLET and ALIX] 1866 

¶ P. vellerosus [GRAY] 1862   

¶ P. fuscus (MEYER) 1894-95      
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This comprehensive list was further built on by Matschie, proposing an additional number of 
species that added to the complex and somewhat confusing list with little background 
information to support the number of species suggested.  

The simpler outline of the taxonomy of chimpanzees known today was laid down by Schwarz 
in 1934 (who in 1929 also named the newly discovered bonobo), recognizing just a single 
species, Pan satyrus with four subspecies, P. s. troglodytes from Central Africa, P. s. verus from 
West Africa, P. s. schweinfurthii from East Africa and present DRC north and east of the Congo 
River and P. s. paniscus south of the Congo River. The species name satyrus was later changed 
to troglodytes as coined by Blumenbach in 1775. The bonobo was elevated to species rank as 
Pan paniscus by Coolidge in 1933.  

For more detailed information on the history of chimpanzee taxonomy see Hill (1969), Jones 
et al. (1996), Reynolds & Luscombe (1971) and Schwarz (1934) 

 

1.1.2 Present taxonomy 

The chimpanzee and the bonobo (Pan) are placed in the family Hominidae (Great Apes) 
together with humans (Homo), orangutans (Pongo) and gorillas (Gorilla) (see Fig. 1). According 
to the phylogenetic arrangement now widely accepted and supported by genetic data (Groves 
2001) the family comprises two subfamilies, Ponginae with the genus Pongo and the 
Homininae with the genera Gorilla, Pan and Homo. Genetic data show that Gorilla, Pan and 
Homo are more similar to one another than any of them is to Pongo. Homo and Pan are the 
closest relatives and have about the same genetic distance to the gorillas (Groves 2018). 

 

Figure 1  Phylogenetic relationships and variation of genetic diversity among the great apes. The height of the bars represents 

genome-wide diversity. Source: Data from Locke et al. (2011), Prado-Martinez et al. (2013), and Xue et al. (2015) 

were re-analysed based on sequence read mapping to their respective species reference genomes. (Taken from 
Kuhlwilm et al. 2016) 

The nuclear DNA differs by ~1.2% between humans and chimpanzees, by 1.6% between 
humans and gorillas and by 1.8% between chimpanzees and gorillas. Direct estimation of the 
mutation rate in each of the great ape species confirms a human chimpanzee speciation time 
of 6.6 million years, which is consistent with Ardipithecus being early on the human line (and 
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Orrorin being ancestral to human and chimpanzee), a speciation time of 9.1 million years 
between humans and gorillas and a speciation time of 15.9 million years with orangutan, 
which is well within the time interval between the age of Sivapithecus (12.2 million years old) 
and Proconsul (23 million years old), which are generally assumed to be the lower and upper 
bounds for the human-orangutan divergence (Besenbacher et al. 2019).     

The chimpanzee population structure is complex, which has resulted in controversy about the 
taxonomical status of the different subspecies. Identification using morphological traits has 
been used on a trial basis based on amongst other: differences in facial colour, fur length and 
degree of baldness in older individuals (e.g., Hill 1969; Butinsky et al. 2013; Williamson et al. 
2013). These traits however show much overlap between suggested subspecies and may in 
some cases have been based more on differences in age (Reynolds and Luscombe 1971).  

Four subspecies are commonly recognized and supported by genetic data:  

 

Western Chimpanzee (Pan troglodytes verus) 

Nigeria-Cameroon Chimpanzee (P. t. ellioti)  

Central Chimpanzee (P. t. troglodytes) 

Eastern Chimpanzee (P. t. schweinfurthii)  

 

Chimpanzee taxonomy remains an active area of research. Genetic data, which include 
analyses of complete genomes, suggest four subspecies that form two distinctive groups: one 
group includes P. t. verus and P. t. ellioti and the other group includes P. t. troglodytes and P. 
t. schweinfurthii (Hvilsom et al. 2013; Prado-Martinez et al. 2013; Fünfstück et al. 2015). P. t. 
verus and P. t. ellioti separated from one another much earlier than P. t. troglodytes from P. t. 
Schweinfurthii (see Fig. 2). 

 

Figure 2 PCA plot for all chimpanzee SNP data (22,081,627 SNPs). The four taxonomically recognized chimpanzee 
subspecies are clearly separated. Colours represent: Green; central chimpanzee. Orange; eastern 
chimpanzee. Red; Nigeria-Cameroon chimpanzee. Blue; western chimpanzee. (Taken from de Manuel et al. 
2016) 

The degree of connectivity between chimpanzee populations in western Nigeria and those in 
eastern Nigeria and western Cameroon has yet to be adequately examined. Published 
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relationship trees based on the analysis of mitochondrial DNA do not group western Nigerian 
chimpanzees closely with those of either Upper Guinea or eastern Nigeria (Gonder et al. 
2006); however, those analyses were based on a very small number of western Nigerian 
samples. A more comprehensive analysis using additional samples is urgently needed and 
under way (Humle et al. 2016). Preliminary studies show that the SW Nigerian samples cluster 
separately but with closest resemblance to P. t. ellioti (C. Hvilsom, personal comment). 

The Nigeria-Cameroon subspecies was initially described by Gonder and Oates (1997) as P. t. 
vellerosus but later more aptly named P. t. ellioti by Oates et al. (2009). 

A suggestion that the Western chimpanzee (P. t. verus) should be ranked as a full species 
(Morin et al. 1994) has not been supported. 

Groves (2005) based on craniometric studies also argue for a fifth subspecies, P. t. 
marungensis, thus subdividing what is presently P. t. schweinfurthii into two sub-populations 
ς P. t. schweinfurthii to the northeast and P. t. marungensis to the southeast.  Studies from 
Gonder (2011) do not support this claim.  

 

1.2 Morphological features and distinguishing characteristics  

 

1.2.1 Measures 

Chimpanzees are sexually dimorphic in size, with males generally larger and heavier than 
females. Males in the wild weigh between 28 kg and 70 kg, and females between 20 kg and 
50 kg. Head-and-body length ranges between 77 cm and 96 cm for males and 70 cm and 91 
cm for females (Williamson et al. 2013).  

The central subspecies of chimpanzee tends to be larger than the others, with male head-and-
body lengths between 81.9 cm and 91.4 cm and more than 50 kg of weight, and female head-
and-body lengths between 79.6 cm and 87.1 cm and between 40 and 50 kg of weight. Both 
sexes of the other subspecies weigh less on average, but at the same time variation within 
subspecies is greater than between them (Butinsky et al. 2013; Caldecott & Miles 2005; 
Williamson et al. 2013).  

 

1.2.2 Description 

Chimpanzees have thickset bodies, with arms longer than legs (intermembral index >100, as 
opposed to ~100 in bonobos), no tail and a short neck on broad shoulders. The head has 
prominent brow ridges, low forehead, deep set eyes and a broad and flat nose. The face is 
bare, like the fingers, toes, hand palms and foot soles. Facial skin is pale pink in infants, and 
becomes more blackish as the individual grows, and is often almost black in adults, with some 
variation between subspecies and individuals. The fur is long, sparse and coarse; the colour is 
generally black or dark brown, but grey individuals do also occur. Mature adults may have a 
white beard on the chin, and infants have a white tail tuft. In chimpanzees both thumbs and 
big toes are opposable, which allows precision grip and manipulation with hands and feet. The 
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outer skin on the middle fingers is thickened due to quadrupedal locomotion patterns 
(Butinsky et al. 2013; Jones et al. 1996, Nowak 1999; Williamson et al. 2013).  

Morphological traits are not a unique way to separate chimpanzee subspecies since there are 
overlaps between the different taxa and the differences are often very subtle and difficult to 
employ even for experts. The content in the following section should therefore be used with 
care and not as an absolute guide to differentiation. For this, molecular genetics are needed. 

The following description of sub-specific variation is based on information from Butinsky et al. 
(2013) and Williamson et al. (2013): 

 

P. t. verus: Also known as the masked chimpanzee ς young individuals have a pale, 
skin-coloured face with darker, bluish coloration around the eyes and  

 over the bridge of the nose (mask), which develops quickly. The hair on 
the crown has a median parting, which expands as a bald frontal triangle 
(males) or a straight line (females) with age. The facial skin darkens and 
becomes more blotched with age and eventually turns a dull black but 
the mask is still evident. Ears, large and prominent, never turn totally 
dark. Adult males develop a white beard. Palms and soles pale with 
irregular patches of darker pigmentation on digits.   

P. t. ellioti: The Nigeria-Cameroon chimpanzee was formerly included in the western 
subspecies but was resurrected by Gonder et al. (1997), first as P. t. 
vellerosus, which was later discarded in favour of P. t. elliotiΦ ¢ƘŜǊŜΩǎ ƻƴƭȅ 
limited information on morphological differences related to other 
subspecies but smaller ears close to head and possibly a thick fur are 
mentioned as well as top of head rounder, brow ridge straighter and 
more gracile build (compared to P. t. verus). Recent analyses of 
chimpanzee teeth and skulls also reveal that the Nigeria-Cameroon 
chimpanzees have smaller teeth and skulls than surrounding chimpanzee 
populations. Face, feet and hands uniformly black in adults (Oates 2011). 

P. t. troglodytes: The central chimpanzee is generally larger than the other subspecies. 
The head is broad with a concave facial profile. Ears small to medium. 
The pale facial skin becomes freckled with tan spots and darkening to a 
deep black with maturity. Ears, palms and soles also uniformly brown or 
black in adults. The beard is white and long. Sideburns are also long and 
hang downward. Scalp has thin hair from early age and individuals 
become bald with age. Brow ridge runs straight across.  

P. t. schweinfurthii: Generally, slightly smaller than other subspecies (although variation with 
very large individuals found in the Bili region of DRC. The head of the 
eastern subspecies is rounder than in other subspecies and brow ridges 
are thinner and run straight across, while the lower face is narrow, and 
the facial profile is fairly straight and longer than P. t. verus. The hair is 
dark and long and exceedingly dense, and the beard is full but straggly. 
The facial skin becomes dark (bronze or coppery, but not black) in adults. 
Palms and soles usually also bronze or coppery. 
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1.3 Physiology 

 

1.3.1 Body temperature 

Using non-invasive measurements of body temperature of wild chimpanzees, Jensen et al. 
(2009) found an average temperature of 37.2 °C. Melis et al. (2012) found rectal temperatures 
ranging between 32.1 °C and 37.6 °C, with a mean value of 35.9 °C. 

1.3.2 Haematological and biochemical values for blood 

Howell et al. (2003) published haematological and serum clinical values from 86 individual 
chimpanzees at the Primate Foundation Arizona, across a 10-year period. Tables with values 
for four age categories of chimpanzees (infants 0-3.9 years, juveniles 4-6.9 years, adolescents 
7-9.9 years, adults 10 years and older) are presented in their publication. 

1.3.3 Blood pressure and heart rate 

With heart disease as a common cause of death in chimpanzees in zoos, these are important 
values to monitor. Unfortunately, it has so far not been possible to determine these values in 
a statistically meaningful way in conscious animals. Atencia et al. (2017) report on such values 
from 220 completed health checks, of which 44 had to be excluded from analysis. This 
concerned chimpanzees from three different chimpanzee sanctuaries for which four different 
anaesthetic protocols were used. The results show that the different protocols have different 
effects on the values and that the values during each anaesthetic procedure and for all 
protocols progressively declined. Neither mean data collected over the course of an 
anaesthetic procedure, nor single point assessments during a procedure can be used to 
confidently characterize blood pressure in individual chimpanzees. Nor can the results be 
regarded as a good reflection of the prevailing cardiovascular health of the individual. It also 
turned out that the arousal from the darting or, although less, from hand injection affects the 
values found. The development and possible wider application of non-invasive methods to 
take these values through training may in the future produce more reliable values for 
monitoring the cardiovascular health of the chimpanzees and for establishing control values. 

Meanwhile, individual collections may derive their own standard blood pressure reference 
ranges for the animals in their care if anaesthetic and health check protocols can be kept 
constant (see also 2.2.2.3 Blood pressure and 2.8.6.4.4 Heart disease). 

1.3.4 Respiratory rate 

Normal resting respiratory rates for chimpanzees do not exist to our knowledge. Kearns et al. 
(2000) report respiratory rates for 7 individuals under anaesthesia with a range of 24 +/- 6.5 
breaths per minute. 
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1.4 Conservation status/Zoography/Ecology  

 

1.4.1 Distribution 

Chimpanzee distribution is wide but discontinuous, and ranges across sub-Saharan Africa (13° 
N ς 7° S), between southern Senegal and Guinea in the west and the western borders of the 
United Republic of Tanzania in the east. Chimpanzees occur at altitudes from sea level to 2800 
m a.s.l (Humle et al. 2016). Across this range, the different subspecies occupy separate, but in 
some cases overlapping, ranges (see Table 1 and Fig. 3). The distribution of the different 
subspecies, summarized here, is described and illustrated in detail in Caldecott & Miles (2005). 

Native range: Angola; Burundi; Cameroon; Central African Republic; Congo Brazzaville; 
Democratic Republic of Congo; Côte d'Ivoire; Equatorial Guinea; Gabon; 
Ghana; Guinea; Guinea-Bissau; Liberia; Mali; Nigeria; Rwanda; Senegal; 
Sierra Leone; South Sudan; Tanzania; Uganda 

Possibly extinct: Benin; Burkina Faso; Togo 

Regionally extinct: The Gambia 

Table 1 Chimpanzee taxonomy presently recognized with geographical range  

 Scientific name Common name(s) Range 

P. t. troglodytes Central chimpanzee 

Lower Guinea chimpanzee 

From Cameroon, south of the Sanaga 
River, to the Congo River/Ubangi River 
(Democratic Republic of Congo) 

P. t. schweinfurthii Eastern chimpanzee 

Long-haired chimpanzee 

From the Ubangi River/Congo River in 
Central African Republic and the 
Democratic Republic of the Congo, to 
western Uganda, Rwanda and western 
Tanzania (with small, relict 
populations in Burundi and south 
eastern Sudan) 

P. t. ellioti Nigeria-Cameroon chimpanzee 

9ƭƭƛƻǘΩǎ ŎƘƛƳǇŀƴȊŜŜ 

Gulf of Guinea chimpanzee 

Nigeria and Cameroon, north of the 
Sanaga River to Dahomey Gap (?)* 

P. t. verus Western chimpanzee 

Upper Guinea chimpanzee 

West Africa from Senegal to Dahomey 
Gap (?)* 
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Figure 3.  Geographical range of the four recognised subspecies of chimpanzees (Frandsen et al., 2020). 

 

1.4.2 Population  

Total and local chimpanzee population sizes are difficult to estimate accurately, due to both 
the habitat used by the animals and the socio-political situation of the countries involved. 
Population trends are likewise difficult to assess, although the general indications from the 
available data are of a steady decline across the range and with few exceptions. The IUCN Red 
list offers the following overview of the most recent estimates for the four subspecies:  

¶ Endangered (EN), probably fewer than 6,000ς9,000 P. t. ellioti (Morgan et al. 2011, 
Oates pers. comm. 2015) 

¶ Endangered (EN), 181,000ς256,000 P. t. schweinfurthii (Plumptre et al. 2010a), 
including a large population in northern DRC that was formerly considered to be outside 
ƻŦ ǘƘŜ ǎǇŜŎƛŜǎΩ ƪƴown range (Hicks et al. 2014) 

¶ Endangered (EN), approximately 140,000 P. t. troglodytes (Strindberg et al. in prep.) 

¶ Critically Endangered (CR), 18,000ς65,000 P. t. verus (Sop et al. in prep.) 

This gives an overall estimate for the species of 345,000-470,000 and a current population 
ǘǊŜƴŘ ƻŦ άŘŜŎǊŜŀǎƛƴƎέΦ CƻǊ ƳƻǊŜ ŘŜǘŀƛƭŜŘ ƛƴŦƻǊƳŀǘƛƻƴΣ ǎŜŜ ǎǳōǎǇŜŎƛŜǎ ŀŎŎƻǳƴǘǎ ŀǘ ǘƘŜ L¦/b 
Red list (Humle et al. 2016) as well as GRASP(GRASP & IUCN 2018). 

*The taxonomic and demographic status of the South-west Nigerian population is uncertain. 
Recent studies and preliminary genetic results suggest that they may be distinct from any of 
the four subspecies with closest resemblance to P. t. ellioti (C. Hvilsom pers. comm.). This 
population is in serious danger of local extinction (Beck and Chapman 2008; Greengrass 2009). 

 

https://iucnredlist.org/species/15933/129038584
https://www.researchgate.net/publication/331210139_IUCN_GRASP_Report_to_the_CITES_Standing_Committee_on_the_Status_of_Great_Apes
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1.4.3 Habitat and ecology  

Chimpanzees can live in a wide variety of habitats across their range. The presence of tree 
cover is necessary for feeding and nesting, but otherwise the suitable habitats go from humid 
evergreen forests, forest mosaic, mosaic woodlands and deciduous forests, to dry savannah 
woodlands and even agricultural and disturbed landscapes (Williamson et al. 2013; Chapman 
and Peres 2001, van Leeuwen et al. 2020). Montane forests, tropical rain forests, swamp 
forests, subalpine moorland and open grasslands with trees are also suitable chimpanzee 
habitats. Chimpanzees are tolerant to habitat disturbance and will occupy logged forests and 
cultivated landscapes as long as patches of woods with fruit trees (especially figs) are 
accessible and also adapting to eating human crops (Bryson-Morrison et al. 2016). It still 
remains to be seen though, if the adaptation to agricultural mosaics is sustainable long-term 
or if this is just a short-term phenomenon.  

Chimpanzees can adapt to a wide range of humidity and precipitation patterns, finding 
alternative sources of water in very dry savannahs or well-drained volcanic soils, and spending 
more time in trees in damp forests during the rainy season (Takemoto 2004). Nests are 
normally built in trees, but some populations have been observed using caves for resting in 
the daytime, possibly to avoid the intense heat (Pruetz 2007). Chimpanzee habitat can range 
in altitude from sea level, mainly in the west of the distribution, to high mountains. The 
maximum elevation at which each subspecies has been confirmed is ca 2,000 m a.s.l. 
for P. t. ellioti, 2,790 m for P. t. schweinfurthii, 742 m for P. t. troglodytes, and 1,607 m 
for P. t. verus (Williamson et al. 2013). 

Chimpanzees are diurnal and both terrestrial and arboreal, with the amount of time spent on 
the ground varying between study sites and between sexes. Activity budgets also vary 
between sites: 43-55% feeding; 12-14% travelling; 25-39% resting (Williamson et al. 2013). 
They forage over a distance of 1.5-15 km and peaks of activity occur early morning and late 
afternoon. 

All chimpanzees, except infants, build sleeping nests in trees at night. In some areas these can 
also be placed directly on the ground. Nest height varies from ground level to more than 40 
meters, but most nests are built 10-20 meters over ground level. Nests are normally only 
occupied for one night but occasionally may be reused. Most travel takes place on the ground 
and the most common means of locomotion is quadrupedal. Chimpanzees are also capable of 
bipedal walk over longer distances with toes turned inward. 

Annual home ranges are smaller in mixed forest than in woodland forest mosaics: one of the 
smallest known is 6 km² at Budongo in Uganda (Newton-Fisher 2003), while one of the largest 
is 72 km² at Semliki, also in Uganda (Samson and Hunt 2012). 
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1.4.4  Conservation  

The following extract from the IUCN Red List gives an overview of the major threats and the 
conservation actions in place at the species level. For full text, including subspecies, see: 
http://www.iucnredlist.org/details/15933/0 

  

1.4.4.1 Threats 

Humans and occasionally leopards (Panthera pardus) are the main predators of chimpanzees. 
To a lesser extent, lions (savannah chimps), crocodiles and pythons can be natural predators.      

The four chimpanzee subspecies face similar threats, but to varying degrees in different 
regions. The major threats are poaching and illegal trade, hunting as retaliation for crop 
damage and the bi-trade for pets, habitat loss and degradation and disease. 

Poaching is the greatest threat to most chimpanzees. Due to their low population densities 
and slow reproductive rates, hunting often leads to the local extirpation of chimpanzee 
populations. Chimpanzees are generally hunted opportunistically but are sometimes targeted 
because they provide more meat than smaller mammals. When chimpanzees are killed for 
meat, their infants sometimes become pets, and some are trafficked (e.g. Hicks et al. 2010). 
In the last quarter of a century, however, almost all terra firma forest in the non-protected 
ŀǊŜŀǎ ƻŦ ǘƘŜ ŎŜƴǘǊŀƭ ŎƘƛƳǇŀƴȊŜŜΩǎ ǊŀƴƎŜ Ƙŀǎ ōŜŜƴ ŀǎǎƛƎƴŜŘ ŀǎ ƭƻƎƎƛƴƎ ŎƻƴŎŜǎǎƛƻƴǎ όDƭƻōŀƭ 
Forest Watch 2016). This means that most of the once-remote, previously inaccessible forests 
are now covered by a network of logging roads (Laporte et al. 2007), which provides rapid 
access to hunters. 

 

1.4.4.1.1 Habitat loss and degradation 

The conversion of forest to farmland across Africa has severely reduced the availability 
of chimpanzee habitat. Such habitat loss is especially acute in West Africa, where it is 
ŜǎǘƛƳŀǘŜŘ ǘƘŀǘ ƳƻǊŜ ǘƘŀƴ ул҈ ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ ƻǊƛƎƛƴŀƭ ŦƻǊŜǎǘ ŎƻǾŜǊ ƘŀŘ ōŜŜƴ ƭƻǎǘ ōȅ ǘƘŜ 
early 2000s (Kormos et al. 2003). Ongoing rapid growth in human populations is 
expected to lead to further widespread conversion of forest and woodland to 
agricultural land. Logging generally has a negative impact on chimpanzee densities due 
to habitat alteration (principally removal of important food trees) and disturbance 
(Morgan et al. 2007). As timber concessions undergo repeated cycles of logging, 
degradation over time will lead to profound changes in forest composition (Zimmerman 
and Kormos 2012). Mining of precious metals and mineral ores, and drilling for oil not 
only devastate wildlife habitat, but typically also lead to human immigration and the 
building of roads, railways and other infrastructure. As with logging, the resulting 
increased accessibility to remote areas exacerbates risks to chimpanzees through 
habitat degradation and fragmentation in areas not previously impacted by such 
anthropogenic pressures. As tropical Asia nears its capacity for oil-palm plantations, 
Africa has become the new frontier for this crop, which offers excellent economic 
prospects in countries with appropriate rainfall, soil and temperature conditions (Rival 
and Lavang 2014). Unfortunately, these areas coincide with good great ape habitat: 
пнΦо҈ ƻŦ ǘƘŜ !ŦǊƛŎŀƴ ŀǇŜǎΩ ǊŀƴƎŜ ƛǎ ǎǳƛǘŀōƭŜ ŦƻǊ ƻƛƭ ǇŀƭƳ ό²ƛŎƘ et al. 2014). This situation 
is of special concern for chimpanzees living outside protected areas. Major 

http://www.iucnredlist.org/details/15933/0
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transportation infrastructure will substantially fragment great ape habitat and add 
ŦǳǊǘƘŜǊ ǘƻ ǘƘŜ ŀǊŜŀ ƻŦ άƭƻǎǘ ŦƻǊŜǎǘέ ό[ŀǳǊŀƴŎŜ et al. 2015). 

 

1.4.4.1.2 Disease 

Because chimpanzees and humans are so similar, chimpanzees succumb to many 
diseases that afflict humans. Infectious diseases, including outbreaks of respiratory 
disease and anthrax, are the main cause of death in several chimpanzee populations 
that have been habituated to human presence (e.g. Goodall 1986; Nishida et al. 2003; 
Hanamura et al. 2006; Leendertz et al. 2006; Köndgen et al.2008; Humle 2011). If not 
properly managed, research and tourism present opportunities for disease transmission 
between humans and chimpanzees (Gilardi et al. 2015). The second major driver of 
decline in central chimpanzee populations is infectious disease, especially Ebola virus 
disease (EVD). 

 

1.4.4.2 Conservation action 

Pan troglodytes is listed on Appendix I of CITES and as Class A under the African Convention 
on the Conservation of Nature and Natural Resources. Chimpanzees are protected by national 
and international laws throughout their range, but enforcement is generally weak. All four 
subspecies occur in numerous national parks; however, the majority occur outside protected 
areas (IUCN SSC A.P.E.S. database 2016).  

Even within protected areas, safe haven is not guaranteed: many protected areas in tropical 
Africa lack adequate management and suffer from poorly-controlled poaching. Stricter 
enforcement of wildlife laws and more effective management of what may become the last 
refuges for many great ape populations are needed urgently. 

Conservation needs for chimpanzees across Africa fall into several broad areas: 

 

1.4.4.2.1 Law enforcement 

Effective law enforcement, not only in protected areas, but also in logging, mining and 
agricultural concessions. Chimpanzees are protected by legislation even where the land 
is not protected. 

 

1.4.4.2.2 Land use planning 

Effective, coordinated land-use planning across the geographic range of the species to 
avoid the clearing of large areas of chimpanzee habitat to establish large-scale 
agriculture, especially oil-palm plantations (IUCN SSC Primate Specialist Group 2014; 
Wich et al. 2014; Ruysschaert and Rainer 2015). Industrial extraction of other natural 
resources, namely timber and minerals, should be incorporated into a holistic, spatially-
explicit approach. Such planning needs to be done at both national and regional levels. 
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Several of the most important areas for chimpanzee conservation are transboundary, 
and thus fall within the remit of national agencies from two or three countries. 

 

1.4.4.2.3 Monitoring 

Long-term standardised monitoring of law enforcement efforts and effectiveness, of 
chimpanzee abundance throughout their range, and of chimpanzee health. A 
standardised tool for law enforcement monitoring (SMART: 
www.smartconservationsoftware.org) is already in use across much of the range; 
standard methods for surveying and monitoring great ape populations that facilitate 
more accurate and precise monitoring of changes in abundance have been 
recommended for almost a decade (Kühl et al. 2008 www.primate-
sg.org/best_practice_surveys); and non-invasive diagnosis of a range of pathogens is 
now possible, for example, detection of Ebola virus in faeces (Reed et al. 2014). 

 

1.4.4.2.4 Outreach and awareness 

Outreach to and awareness-raising among all sectors that deal with land and the 
protection of natural resources: law enforcement and judiciary; protected area 
authorities; mining, logging, and agricultural industries; local communities and tour 
operators. This effort should include information on minimising human impacts, such 
as avoidance of disease transmission to great apes. Recommendations for logging 
companies regarding management practices that are compatible with great ape 
conservation (Morgan and Sanz 2007, Morgan et al. 2013) are available for download: 
www.primate-sg.org/best_practice_logging 

 

1.4.4.2.5 Mitigation 

Further research into ways of mitigating the spread and virulence of Ebolavirus, 
including means of administering vaccines that are non-detrimental to the target 
species (great apes) and other species that may come into contact with the vaccine, and 
that will protect a sufficiently large and geographically-appropriate proportion of the 
great ape population to form a barrier against its spread. Disease prevention guidelines 
(Gilardi et al. 2015) are available at: www.primate-sg.org/best_practice_disease 

 

1.4.4.2.6 Human chimpanzee interaction 

Better understanding of the interactions between people and chimpanzees, and 
involving local stakeholders in participative management, especially outside or at the 
periphery of protected areas. 

 

http://www.smartconservationsoftware.org/
http://www.primate-sg.org/best_practice_surveys
http://www.primate-sg.org/best_practice_surveys
http://www.primate-sg.org/best_practice_logging
http://www.primate-sg.org/best_practice_disease
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1.4.4.2.7 Protected areas 

Maintaining large, well-protected areas of forest will be the key to maintaining 
chimpanzee populations in the long term, and this can only be done by a combination 
of the actions detailed above. The IUCN SSC Primate Specialist Group has published 
regional conservation action plans for each subspecies of chimpanzee. The most recent 
of these documents are Kormos et al. (2003), Plumptre et al. (2010a), Morgan et al. 
(2011) and IUCN (2014); all are available for download at: www.primate-
sg.org/action_plans 

 

1.4.4.3 Conservation projects endorsed by the EEP for support 

Initially, efforts were focused on support for Western chimpanzees (Pan troglodytes verus) in 
Sierra Leone, as a large number of founders in the European population originated from this 
country. In the conclusion on Sierra Leone, The IUCN/SSC Regional Action Plan for the 
Conservation of chimpanzees in West Africa (Kormos et al. 2003) states an urgent need for 
international support to strengthen the capacity of local NGOs and the specific need that 
Tacugama Chimpanzee Sanctuary (TCS) should be given full recognition as a valuable asset to 
chimpanzee conservation in Sierra Leone. On this basis TCS was the first focus for support 
endorsement from the chimpanzee EEP and since 2008 several EAZA institutions have 
supported the effective conservation work of TCS.  

In time with the development of the programme, including breeding efforts for additional 
subspecies, the need for endorsement of projects from other regions has evolved leading to 
the need for a broader focus. 

Numerous organisations and individuals work to protect wild chimpanzee populations from 
extinction. Several chimpanzee holding institutions in EAZA support specific projects selected 
based on historical affiliations with countries/regions/organisations/individuals.  

The EEP supports this approach and in addition, in order to facilitate conservation support 
from institutions without such links, has created a list of EEP endorsed projects/ organisations 
with the assistance of the EEP Conservation Advisor based on the initial vision that: 

¶ It should be well-run projects over geographic range of the species in order to offer 
choice 

¶ If possible, list should consider all subspecies 

¶ It should be projects that are not already heavily funded from other sources 

¶ Priority should be based on threats, long term field presence, geographic balance etc.  

¶ Assessment based on needs and performance of the implementing partner 

¶ Intervention (law enforcement, ecotourism development, PA management, community 
engagement, research, land use planning, etc.) 

¶ Holistic approach preferred 

http://www.primate-sg.org/action_plans
http://www.primate-sg.org/action_plans
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For lists of projects and organisations already receiving support from EAZA institutions, 
retrieved from the EAZA Conservation Database, please visit: 

https://eaza.sharepoint.com/sites/member/tag/greatape/Chimpanzee%20documents/Cons
ervation/Chimpanzee%20in%20situ%20projects%20supported%20byt%20EAZA%20institutio
ns.pdf  

 

For a list of EEP endorsed projects/organisations please visit: 

https://eaza.sharepoint.com/sites/member/tag/greatape/Chimpanzee%20documents/Cons
ervation/Chimpanzee%20EEP%20endorsed%20in%20situ%20conservation%20projects.pdf
   

https://eaza.sharepoint.com/sites/member/tag/greatape/Chimpanzee%20documents/Conservation/Chimpanzee%20in%20situ%20projects%20supported%20byt%20EAZA%20institutions.pdf
https://eaza.sharepoint.com/sites/member/tag/greatape/Chimpanzee%20documents/Conservation/Chimpanzee%20in%20situ%20projects%20supported%20byt%20EAZA%20institutions.pdf
https://eaza.sharepoint.com/sites/member/tag/greatape/Chimpanzee%20documents/Conservation/Chimpanzee%20in%20situ%20projects%20supported%20byt%20EAZA%20institutions.pdf
https://eaza.sharepoint.com/sites/member/tag/greatape/Chimpanzee%20documents/Conservation/Chimpanzee%20EEP%20endorsed%20in%20situ%20conservation%20projects.pdf
https://eaza.sharepoint.com/sites/member/tag/greatape/Chimpanzee%20documents/Conservation/Chimpanzee%20EEP%20endorsed%20in%20situ%20conservation%20projects.pdf
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1.5 Diet  

 

Chimpanzees have been defined as frugivores due to their dependence on fruit (Wrangham, 
1977), however they also consume piths, seeds, bark, flowers, insects and mammals which 
suggests this terminology is not truly reflective of chimpanzee diets (Tutin et al. 1997). Wild 
adult chimpanzees spend a significant amount of time (22.5%-30.7%) during the day feeding 
and foraging (Bogart and Pruetz 2011; Hockings, Anderson and Matsuzawa 2009). Many 
studies have examined the number of different species eaten by chimpanzees to describe wild 
diets and feeding ecology, as well as looking at time spent feeding on certain food groups. 
Whilst this shows the breath and diversity of chimpanzee diets, it does not provide nutrient 
composition of the diets and assumes all food items are of equal importance to the 
chimpanzees (Cabana, Jasmi and Maguire 2017; Tutin et al. 1997). Quantifying the amount of 
each food item consumed would provide more accurate reports of chimpanzee diets, although 
this is often impractical (Cabana, Jasmi and Maguire 2017; Tutin et al. 1997).  

 

1.5.1 Diversity of plant consumption  

The majority of chimpanzee diets have been described as containing predominantly fruits, and 
it appears chimpanzees actively search for particular fruits to eat (Dutton and Chapman, 2015; 
Moscovice et al. 2007; Basabose 2002) rather than eating what is most available. The number 
of different plant species consumed ranges from 46 to 179 (Table 2). It is likely that not all 
plant species eaten are observed during these studies, due to limitations of methods whereby 
macroscopic faecal analysis is unlikely to accurately identify all leaf and species (McGrew, 
Baldwin and Tutin 1988). Whilst chimpanzees consume many species, a large proportion of 
the diet is made up from a few foods, for example Watts et al. (2012a) found the most 
common 15 foods were eaten for 77.1% of the time, and Dutton & Chapman (2015) found 
94% of faeces contained just 14 species. Similarly, Thompson and Wrangham (2008) 
discovered chimpanzees spent 56.2% of feeding time, and 82.5% of fruit feeding time, on the 
top 7 fruits. Piel et al. (2007) found only 9 (13%) plant species were identified as key plant 
foods, defined as being found in >50% of faecal samples in any one month, and only 4 (Ficus 
spec., Garcinia hulliensis, Saba comorensis and Grewia rugosifolia) of these were seen in >50% 
faeces in two months (Piel et al. 2017). Therefore, whilst chimpanzees have a large repertoire 
of foods, only a small number are consumed frequently. The nutrient composition of foods 
consumed by wild chimpanzees is high in fibre and low in water soluble carbohydrates and 
lipids (Table 3). 
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Table 2: Diversity of plant foods in wild chimpanzees. 

Chimpanzee 
taxon 

Location 
Number of 
plant species 
eaten 

Number of 
fruit species 

Reference 
Plant 
parts/food 
items 

Pan 
troglodytes 
troglodytes 

Gabon 132 111 
Tutin and 
Fernandez 
1993 

161 

Pan 
troglodytes 
schweinfurthii 

Democratic 
Republic of 
Congo 

110 + 4 
unidentified 
species 

66 
Basabose, 
2002 

156 

Pan 
troglodytes 
schweinfurthii 

Uganda 102 N/A 
Watts et al. 
2012a 

167 + 24 
unidentified 
items 

Pan 
troglodytes 
schweinfurthii 

Tanzania 69 N/A 
Piel et al. 
2017 

N/A 

Pan 
troglodytes 
verus 

Senegal, 
43 + 41 
unconfirmed 
species 

34 fruit parts 
McGrew, 
Baldwin and 
Tutin 1988 

60 

Pan 
troglodytes 
ellioti 

Nigeria N/A 
52 (fruit taxa) 
22 known at 
species level 

Dutton and 
Chapman 
2015 

75 

Unspecified Tanzania 46 43 
Moscovice et 
al. 2007 

46 

Pan 
troglodytes 
verus 

Guinea-Bissau 66 53 
Bessa, Sousa 
and Hockings 
2015 

83 

unspecified 
Democratic 
Republic of 
Congo 

104 59 
Yamagiwa 
and Basabose 
2009 

137 

Pan 
troglodytes 
schweinfurthii 

Uganda 179 63.5% 
Bray et al. 
2017 

111 

Pan 
troglodytes 
verus 

Guinea 
140 (123 wild, 
7 cultivated) 

N/A 

Hockings, 
Anderson and 
Matsuzawa 
2009 

212 (188 wild 
and 24 
cultivated) 
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Table 3: Nutrient composition of foods eaten by chimpanzees (table from Wrangham, Conklin-Britain and Hunt, 
1998). 

 % Dry Matter 

 Ripe fruit 
Unripe 
fruit 

Leaf Seed Pith Flowers 

Lipid 4.9 3.1 1.4 8.4 1.3 2.5 

Crude Protein 9.5 12.0 22.1 14.3 11.1 20.8 

Water soluble 
carbohydrates 

13.9 8.0 5.3 9.8 11.0 8.5 

NDF 33.6 38.7 40.7 46.1 40.0 35.5 

ADF 23.8 27.1 27.5 30.7 26.7 24.5 

 

1.5.2 Fruits  

The majority of plant foods eaten are fruits, which are deemed the most important part of the 
ŎƘƛƳǇŀƴȊŜŜǎΩ ŘƛŜǘ ό¢ǳǘƛƴ and Fernandez 1993). The majority (58-98.2%) of faeces contain 
solely fruit (Dutton and Chapman 2015; Watts et al. 2012; Tutin and Fernandez 1993), and 
97.9-100% of faecal samples contain evidence of at least one species of fruit (Bessa, Sousa and 
Hockings 2015; Yamagiwa and Basabose 2009). Additionally, Bogart and Pruetz (2011) found 
60.8% of foraging time for males was spent consuming fruits and seeds. Fruit is generally 
consumed ripe [88% of all fruit consumption, (Bessa, Sousa and Hockings, 2015)] and 
Thompson and Wrangham (2008) found 68.1% of feeding time was spent consuming ripe 
fruits. Based on faecal samples, ripe fruits comprised 46.3-75.6% of the whole chimpanzee 
diet (Hockings, Anderson and Matsuzawa 2009). However, a low abundance of ripe fruit does 
not result in low consumption of fruits by chimpanzees (Hockings, Anderson and Matsuzawa 
2009). Female chimpanzees in CotŜ ŘΩLǾƻƛǊŜ ŀǇǇŜŀǊ ǘƻ ŀƭǘŜǊ ǘƘŜƛǊ ǘǊŀǾŜƭƭƛƴƎ ǇŀǘǘŜǊƴǎ ƛƴ ǘƘŜ 
direction of fruits higher in fat, sugar or NDF (Ban et al. 2016) potentially suggesting a 
preference for these fruits. Liana (Saba comorensis var 1) fruit seems particularly important 
as it has been documented in 66% of faeces and is considered a fall-back food when fruit is 
less abundant (Moscovice et al. 2007). Ficus species (figs) have also been documented as 
frequently seen in the diet (Piel et al. 2017; Dutton and Chapman 2015; Moscovice et al. 2007) 
and suggested to be a preferred food by chimpanzees due to consistently being in 45-94% of 
faeces (Bassa, Sousa and Hockings 2015; Yamagiwa and Basabose 2009; Basabose 2002). Figs 
have also been found in 90% of months (Piel et al. 2017) even when other fruits were readily 
available. Hockings, Anderson and Matsuzawa (2009) studied the rate chimpanzees crop raid 
on sugary fruits (such as melon, papaya, banana, orange and pineapple), maize, cacao and 
cassava tuber amongst others. Predictably, chimpanzees raided crops most frequently when 
fruits in the forests were least abundant, however, the rate of crop raiding was not 
significantly influenced by the abundance of sugary fruits; potentially suggesting chimps do 
not seek out sugary fruits but use them as fall-back foods (Hockings, Anderson and Matsuzawa 
2009).  The type of fruits available can have an impact on mating as Thompson and Wrangham 
(2008) discovered females were more likely have maximum swellings when drupe (single seed 
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surrounded by a fleshy outer part) fruits were more abundant compared with fig fruits. 
Additionally, more female chimps conceived when drupe fruits were available, suggesting that 
access to preferred fruits could increase ovarian performance (Thompson and Wrangham 
2008). Chimpanzees live in various habitats whereby the foods available differ in nutritional 
composition. For example, Hohmann et al. (2012) found fruit samples in Ngogo National Park, 
Uganda to be higher in protein and lower in sucrose than fruits from Tai National Park, Cote 
5ΩLǾƻƛǊŜΦ IƻǿŜǾŜǊΣ ŦƛōǊŜ ƭŜǾŜƭǎ ǿŜǊŜ ǎƛƳƛƭŀǊ ŀŎǊƻǎǎ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ǎƛǘŜǎ ǎŀƳǇƭŜŘΣ ŀǎ ǿŀǎ ǘƘŜ 
energy available from fruits (ranging 18.2-20 KJ/g DM) (Hohmann et al. 2012). Leaves were 
found to contain more protein than fruits, although rarely eaten by chimpanzees suggesting 
this would have little impact on the protein content of the diets (Hohmann et al. 2012).  
However, these results could be dependent on the ripeness of different fruits when sampled 
(Hohmann et al. 2012). 

 

1.5.3 Leaves and pith 

Leaves and pith are also important food items for chimpanzees and found in 17.2-36.9% and 
15.2-18.3% of faeces respectively, throughout the entire year (Bessa, Sousa and Hockings 
2015; Hockings, Anderson and Matsuzawa 2009). Chimpanzees consume more leaves during 
periods with a low availability of ripe fruit, rather than a high abundance of leaves suggesting 
they use leaves as a replacement for fruit (Bessa, Sousa and Hockings 2015).  

 

1.5.4 Hunting and meat sharing 

The majority of primates do not consume vertebrate prey. Chimpanzees, however, are known 
to hunt vertebrates although the nutritional benefit of this is not fully understood (Tennie, 
Malley and Gilby 2014). Tennie, Malley and Gilby (2014) hypothesize that meat eating has a 
fundamental nutritional benefit which is the motivation for this behaviour. Many studies have 
reported chimpanzees hunting and consuming red colobus monkeys (Stanford et al. 1994; 
Boesch and Boesch 1989) which seem particularly preferred by chimpanzees as all long-term 
research sites with both primates have reported red colobus consumption by chimpanzees 
(Stanford et al. 1994). This is possibly because they provide a high nutritional benefit and/or 
require less energy to successfully hunt than other species, resulting in an evolutionary 
preference for red colobus (Tennie, Malley and Gilby 2014). Chimpanzees in Gombe, Tanzania 
were studied for hunting patterns over a 9-year period and out of 429 mammalian feeds, 82% 
were of red colobus monkeys (Stanford et al. 1994). Chimpanzees inhabiting Tai National Park, 
Côte d'Ivoire showed a similar preference for red colobus whereby 81% of prey were red 
colobus (Boesch and Boesch 1989). However, just 6.6% of chimpanzee encounters with 
colobus monkeys in Tai National Park resulted in a hunt, of which 31% were deemed 
opportunistic hunts (Boesch and Boesch 1989). This is particularly different to research at 
Gombe National Park, whereby 71.5% of encounters with red colobus monkeys resulted in a 
chimpanzee hunt, although the likelihood of hunts varied yearly (Stanford et al. 1994). Adult 
and adolescent male chimpanzees were most likely to hunt, contributing to 89.4% of hunts, 
and hunting frequency varied monthly with the highest frequency of hunting in the dry season 
(Stanford et al. 1994). However, these variations could be due to fluctuations in the number 
of males who were experienced hunters (Stanford et al. 1994). Red colobus monkeys are not 
the only chimpanzee prey, as bush pigs (10.3%), bushbuck (5.2%) and baboons (2.1%) were 
also consumed by chimpanzees in Gombe (Stanford et al. 1994) and Yamagiwa and Basabose 
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(2009) found evidence of Cercopithecus monkeys and a giant forest squirrel (Protexerus 
stangeri) in faeces from chimpanzees in Democratic Republic of Congo. 

Lƴ /ƻǘŜ ŘΩLǾƻƛǊŜΣ Ƙǳƴǘǎ ǎŜŜƳ frequent with 100 hunts observed over a 299 day observation 
period, equating to an average of 10 hunts per month (Boesch and Boesch 1989). However, 
not all chimpanzees hunt so frequently, or at all. During eight years of observations, 
chimpanzees in Gabon were seen to consume mammals on just four occasions, and found in 
1.7% of faeces (Tutin and Fernandez 1993). Similarly, only one killing was observed within a 
19-month period by chimpanzees in Tanzania where a sitatunga was consumed (Moscovice et 
al. 2007) and Deblauwe and Janssens (2008) reported chimpanzees in Cameroon consume 
0.2% of the diet as meat. Additionally, 810 faecal samples collected over five years did not 
reveal any vertebrate prey (Piel et al. 2017). However, faecal samples do not provide the most 
accurate evidence for consumption of vertebrate prey (Bessa, Sousa and Hockings 2015) and 
prey consumption is probably underestimated as chimpanzees are likely to hunt 
opportunistically (Deblauwe and Janssens 2008). As chimpanzees often share meat, analysing 
meat remains in faeces is not necessarily a reliable way to assess dietary meat as it is not 
equivalent to assessing how often chimpanzees hunt (Moore et al. 2017).  

Although meat sharing is rarely seen in many nonhuman primate species (Silk et al. 2013), 
meat sharing is common in chimpanzees (Moore et al. 2017). Meat sharing is more commonly 
seen in forest living chimpanzees and could be related to social status; with more dominant 
males more likely to share meat and are more likely to share with other males (Boesch and 
Boesch 1989). Captive chimpanzees have shown that food sharing may be conducted to 
strengthen relationships between group members, ensure food reaches related individuals, 
to return a food sharing event that happened previously or to end begging from other 
members (Silk et al. 2013). This research was conducted using fruit juice and peanuts, rather 
than meat, which may differ from the reasons for food sharing in the wild (Silk et al. 2013).  

 

1.5.5 Invertebrate prey 

Chimpanzees are known to eat stinging ants, termites, grasshoppers, weaver and driver ants, 
honeybees and beetle larvae (Piel et al. 2017; Bogart and Pruetz 2011; Moscovice et al. 2007; 
McGrew, Baldwin and Tutin 1988). Teeth marks, potentially suggesting chimpanzee 
consumption, have been found in giant African land snails (Bessa, Sousa and Hockings 2015). 
Tutin and Fernandez (1992) suggest that chimpanzees eat the most insects at the beginning 
of the dry season, with a peak in June and appear to deliberately choose to eat insects (Tutin 
and Fernandez 1992). This may be because they contain more protein and fat than fruit or 
vegetables (Rothman et al. 2014). However, chimpanzees in Cameroon consumed 
approximately 14g of insects daily equating to 1% of the daily intake, suggesting there is little 
nutritional benefit to consuming these insects (Deblauwe and Janssens 2008). 

During seven years of research on chimpanzees in Gabon, 31.1% of faeces contained remains 
of at least one species of insect (Tutin and Fernandez 1992). Chimpanzees consumed at least 
five ant species and two bee species and weaver ants were found most often in 58% of faeces 
with insect remains in (Tutin and Fernandez 1992). Yamagiwa and Basabose (2009) studied 
chimpanzees for 92 months and found five species of insects in 5% of faeces (from 8040 
samples), however focal observations saw insect feeding during 48% of observations. 
However, animal products do not make up a large part of all chimpanzeeΩs diets. Analysis of 
805 feeding traces from chimpanzees in Cameroon, showed 2.1% of the traces contained 
insects, with 82% of these being termites, 12% winged insects (alates), and 6% on Protermes 
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prorepens (Deblauwe and Janssens 2008). Faecal samples from chimpanzees in Guinea-Bissau 
revealed bee wax in almost 8% of faeces (Bessa, Sousa and Hockings 2015) which is less than 
the 20% of honeybee products found in chimps in Gabon (Tutin and Fernandez 1992). Faecal 
analysis of the Eastern chimpanzee showed a relatively small percentage (9%) of the diet 
comprised of animal products including honey, insects and mammals (Basabose 2002). 
Similarly, less than 4% of faeces in Nigerian-Cameroon contained animal remains (4% contains 
ŀƴƛƳŀƭΣ ōŀǊƪ ŀƴŘ ΨƻǘƘŜǊΩ ƛǘŜƳǎύ ό5ǳǘǘƻƴ ŀƴŘ /ƘŀǇƳŀƴ нлмрύΦ Additionally, in Gabon, a large 
variation in frequency of insects in faeces was seen between month (16-52%) and yearly 
averages (8-29%) (Tutin and Fernandez 1992). As with meat consumption, invertebrate prey 
may be underestimated when assessing quantity through faecal samples.  

Male chimpanzees in Senegal spent 7.4-19.5% of their daily activity budget termite fishing 
(Bogart and Pruetz 2011). Time spent termite fishing increased during the dry season (from 
22.6 minutes in wet season, to 33.6 minutes in the dry season) (Bogart and Pruetz 2011). Luncz 
ŀƴŘ .ƻŜǎŎƘ όнлмрύ ǎǘǳŘƛŜŘ ƴŜƛƎƘōƻǳǊƛƴƎ ŎƻƳƳǳƴƛǘƛŜǎ ƛƴ /ƻǘŜ ŘΩLǾƻƛǊŜ ŀƴŘ ŦƻǳƴŘ ƻƴŜ ƎǊƻǳǇ 
spent 17 minutes, termite pounding, whereas two other communities have never been 
observed doing this, suggesting not all chimpanzee communities consume invertebrates at 
the same rate, nor using the same behaviours. Chimpanzees raiding ant nests also showed 
different behaviours with members of one community using only their hands in the nest, 
whereas members of another community used only their hands during 30% of raids, and the 
remaining time used also their arms (Luncz and Boesch 2015). Termites are unlikely to be fall-
back foods as fruits and other foods were abundant, and therefore the differences observed 
is likely due to differences in chimpanzee cultures (Luncz and Boesch 2015). Therefore, 
invertebrate consumption appears to have behavioural aspects and differs between 
communities. 

 

1.5.6 Seasonal diet variation  

Chimpanzees live in environments with clear wet and dry seasons. The wet season provides 
more fruiting trees than the dry season (Uganda, Watts et al. 2012b; DRC, Basabose 2002; 
Gabon, Tutin et al. 1997; Guinea-Biassau, Bessa, Sousa and Hockings 2015) and so 
chimpanzees consume more leaves and piths (Basabose, 2002; Tutin et al. 1997), and fruit 
species (Dutton and Chapman 2015) during the dry season. However, this may vary depending 
on location as Moscovice et al. (2007) found rainfall did not affect tree or liana fruit availability 
in Tanzania. Liana fruits varied little across months; however, tree fruits were least abundant 
in the dry season (Moscovice et al. 2007). In Western Tanzania, the end of the dry season / 
beginning of wet season yielded the highest diversity of seeds (Piel et al. 2017). Similarly, fruit 
availability peaked at the start of the dry season, although the overall number of species eaten 
did not differ between wet and dry seasons (Piel et al. 2017). Ripe fruits are therefore deemed 
an important food in chimpanzee diets due to the increase in intake during periods of high 
abundance (Conklin- Brittain, Wrangham and Hunt 1998).  

Seasonal variation is also seen in insect consumption, with a peak in insect consumption at 
the beginning of the dry season when fruits are low (Yamagiwa and Basabose 2009; Tutin and 
Fernandez 1992). With less fruit available in the dry season, significantly more animal foods, 
bark and other items were consumed by Nigerian-Cameroon chimpanzees, although the 
overall rate of consumption remained low (less than 4% of diet) (Dutton and Chapman 2015). 
This contrasts research in Senegal, which found the time-consuming termites was higher than 
time eating fruits in May-July (Bogart and Pruetz 2011). Furthermore, bark was observed to 
be eaten by chimpanzees 27 times, mostly later in the wet season when fruit abundance was 
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low (Piel et al. 2017).  Piel et al. (2017) hypothesized this is a way for chimpanzees to increase 
their nutritional intake when the fruit abundance is low. The dry season also increases the 
time chimpanzees spend feeding from the ground (Sabater-Pi 1979).  

 

1.5.7 Energy requirements 

Conklin-Brittain, Wrangham and Hunt (1998) found wild chimpanzee diets contained 215.2 +/- 
42.9kcal/g. Additionally, wild chimpanzees have been estimated to consume 1806-3333kcal 
daily, based on high levels of fibre fermentation (Conklin-Britain, Knott and Wrangham, 2006). 
There was no correlation between the amount of fruit available and daily energy intake, and 
energy fluctuated seasonally (Conklin-Britain, Knott and Wrangham 2006). However, these 
intakes can only be estimates due to limitations in methodologies, for example assuming 
chimpanzees gain the same amount of energy from fat, protein and carbs as humans (Conklin-
Britain, Knott and Wrangham 2006). Research into chimpanzee energy balance (energy intake 
ς energy used) has shown females have a similar energy balance across periods of varying fruit 
availability, suggesting they are most effective at managing energy requirements, whereas 
males had varying energy balances throughout seasons (Ortmann and Boesch 2009). Females 
consistently endured individual days with a negative energy balance, although overall, all 
chimpanzees had a positive energy balance in all seasons, so were consuming enough to cover 
ǘƘŜƛǊ ōŀǎƛŎ ƴǳǘǊƛǘƛƻƴŀƭ ǊŜǉǳƛǊŜƳŜƴǘǎ όbΩƎǳŜǎǎŀƴΣ hǊǘƳŀƴƴ ŀƴŘ .ƻŜǎŎƘ нллфύΦ 

 

1.6. Reproduction and life history 

 

Chimpanzees reproduce throughout the year. Female menstrual cycle is on average 35 days. 
The cycle is divided in four major phases:  

¶ Tumescence, where sexual swelling of the anogenital area increases gradually (6 days);  

¶ Maximal tumescence, where pink swelling is complete in size and colour and most 
attractive to males reaching a max around ovulation (10 days);  

¶ Detumescence, where swelling decreases and the skin is flabby (5-6 days);  

¶ Flat, with no swelling (14 days). Menstruation lasts 3 days and occurs some 9 days after 
the onset of detumescence (Jones et al. 1996, Nowak 1999, Caldecott & Miles 2005, Marsden 
et al. 2006; Williamson et al. 2013). 
Mating is opportunistic and females may copulate frequently with numerous males. 

Male and female chimpanzees both can reach sexual maturity at 7-8 years of age, but females 
normally have their first menstruation at around 10-11 years old, and give birth successfully 
around 13-14 years, following a period of adolescent sterility lasting 2-3 years. It is around the 
time of sexual maturity that females often, but not always, disperse from their natal 
community. Male chimpanzees, on the other hand, are philopatric and stay in their natal 
community. Males are not normally fully integrated in the social hierarchy, and able to consort 
successfully with a female until around 15 years old, where they gain most muscular mass and 
testicular volume (Jones et al. 1996, Nowak 1999, Caldecott and Miles 2005, Marsden et al. 
2006; Williamson et al. 2013). 
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The gestation period of the chimpanzee is 7½-8 months (230-240 days on average). Females 
normally give birth to a single infant, with only occasional twin births. A few cases of triplets 
have also been observed in zoos. Twins are often born smaller and weaker (often before the 
end of the normal gestation period) than single infants and they put an additional strain on 
the mother for feeding them. In some cases, the mother will receive help from other group 
members to carry her young but as it is difficult for the female to take care of 2 or even 3 
young, often one or more die (Kishimoto et al. 2014). Combining average age of female first 
pregnancy (13-14 years), female longevity (48 years (Nishida et al. 2003)) and given an average 
interbirth interval of 5 to 6 years (suckling inhibits post-partum cycling), females in the wild 
normally give birth to a total of 4-7 infants in their lifetime (Jones et al. 1996, Nowak 1999, 
Caldecott and Miles 2005, Marsden et al. 2006). In a study from Mahale (Nishida et al. 2003) 
the fecundity of females was highest at ages 20-35 years. 

Females usually give birth at night. Labour lasts several hours during which the female is 
restless. From observations in the wild, females build multiple nests and give birth in an 
arboreal nest. The mother bites the umbilical cord and eats the placenta. Neonatal weight is 
estimated at 1-нΦр ƪƎΦ ¢ƘŜ ȅƻǳƴƎ ŎƭƛƴƎǎ ǘƻ ƛǘǎ ƳƻǘƘŜǊΩǎ ƘŀƛǊ ŀƴŘ ǎƘŜ ƛƴƛǘƛŀƭƭȅ ŎŀǊǊƛŜǎ ƛǘ ǾŜƴǘǊŀƭƭȅ 
and after some weeks the infants travel dorsally (Williamson et al. 2013). 

Primates and great apes specifically have a prolonged period of immaturity. The 
developmental stages of chimpanzees are generally divided into four distinct phases: 
infancy/juvenility/adolescence/adulthood based not only on physical development but also 
behaviour and social maturity (Goodall 1983; Matsumoto and Hayaki 2015) potentially adding 
a fifth, neonate state from 0-3 months of age. Infancy ends with weaning and return of 
ƳƻǘƘŜǊΩǎ ƻŜǎǘǊǳǎ όŀǊƻǳƴŘ 3½-4½ years of age). The juvenile chimp is able to move around and 
climb independently of its mother (though may not necessarily be totally independent) and 
able to build own nest and sleep alone. Adolescence is characterised by sexual maturity and 
occurs at around 8-9 years of age. Adulthood is characterised by both physical and social 
maturity and occurs at an age of 13-16 years.   

Chimpanzees in the wild can reach 40 to even 50 years of age, but on average life spans are 
shorter. Females can remain fertile until at least 40 years old, and possibly longer. Males may 
have slightly lower longevity than females (Goodall 1986, Carey and Judge 2000; Williamson 
et al. 2013). A few chimpanzees have allegedly reached ages of 60+ years. Life spans in zoos 
are longer than in the wild in general and especially females reaching ages over 50 here are 
not uncommon. 

In a demographic study from Mahale (Nishida et al. 2003) the major cause of death was 
disease (48%) followed by senescence (24%) and intraspecific aggression (16%) and a high 
infant mortality at around 50%. The deaths listed as being caused by senescence are not listed 
with underlying death causes.   

The most important cause of mortality in the Kasekela community of Gombe National Park 
(Williams et al. 2008) was illness (58% of deaths with known cause), followed by intraspecific 
aggression (20% of deaths with known cause).  
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1.7. Social structure and behaviour 

 

1.7.1 Social structure 

Chimpanzees form bisexual social units or communities comprising multiple males and 
multiple females of various ages including their offspring. Females transfer between 
communities at sexual maturity while males remain in their natal communities, maintaining a 
male philopatric system, and thus avoiding inbreeding.  

Chimpanzees live in so-called fission-fusion communities, in which a core of related males 
patrol the community boundary. Community size ranges from ~20 to ~150 individuals, with 
only one community larger than 100 individuals (Mitani 2006, Newton-Fisher 2002, Sugiyama 
2004, Goodall 1986, Wrangham 2000, Nishida et al. 1985, Nishida et al. 2003, Boesch & 
Boesch-Achermann 2000, Gagneux, Boesch and Woodruff 1999). All members regularly 
associate with each other but also split up in smaller parties for shorter or longer period of 
time. Party sizes (4 to 10 individuals) change quickly and are unpredictable except for females 
with immature offspring (Goodall 1986, Chapman et al. 1993, Boesch 1996, Furuichi 2009, 
Sakura 1994, Boesch and Boesch-Achermann 2000, van Lawick-Goodall 1968, Nishida 1968). 
Party size increases with availability of oestrus females and changes also with food availability 
and type of food with smaller parties when foraging in the canopy or using tools (ants and 
termites). Parties can consist of one or both sexes as well as different age classes. This system 
makes it easier to exploit resources of various sizes, seasons, and locations within the 
ŎƻƳƳǳƴƛǘȅΩǎ ƘƻƳŜ ǊŀƴƎŜ ŀƴŘ ǎƛȊŜ ŀƴŘ ŎƻƳǇƻǎƛǘƛƻƴ ƻŦ ǇŀǊǘƛŜǎ ƛǎ ƛƴŦƭǳŜƴŎŜŘ ōȅ ǘƘŜ ǘƘǊŜŀǘ ƻŦ 
predators, including humans, the presence of other mammal species and the availability and 
distribution of water and nesting sites as well as food abundance (Caldecott and Miles 2005). 
Bisexual parties usually contain more males than females. Community home range sizes vary 
with community size and habitat ς especially between forest/ woodland on one side and 
savannah on the other. In the former estimated range sizes are 7-32 km2 with an average of 
12 km2, while in the latter, they often exceed 65 km2. Community size range is 15-80, averaging 
35 (Nowak 1999; Williamson 2013). 

Interactions with other communities can be extremely hostile and occasionally result in 
fatalities. Despite the labile nature of chimpanzee parties, male chimpanzees are typically 
more social than females (Goodall 1986; bŜǿǘƻƴπFisher 1999). Males are usually found with 
females in mixed parties, whereas females often range alone with their offspring or in small 
parties with other females (Caldecott and Miles 2005). Male sociality predisposes them to 
affiliate and cooperate in several behavioural contexts. They form stable subgroups, of 
individual males that over a longer period maintain closer bonds to each other than to other 
community members (Mitani and Amsler 2003). As noted previously, male chimpanzees 
spend considerable time grooming each ƻǘƘŜǊ ŀƴŘ ŀǊŜ ǿŜƭƭ ƪƴƻǿƴ ŦƻǊ ŦƻǊƳƛƴƎ ǎƘƻǊǘπǘŜǊƳ 
coalitions in which two individuals join forces to direct aggression toward third parties. Males 
ŀƭǎƻ Ƙǳƴǘ ǘƻƎŜǘƘŜǊΣ ǎƘŀǊŜ ƳŜŀǘΣ ŘŜǾŜƭƻǇ ƭƻƴƎπterm alliances to improve their dominance rank, 
and communally defend their territories during boundary patrols (de Waal 1998; Muller and 
Mitani 2005; Williamson et al. 2013). Males might compete with each other when females in 
the community are in oestrus, but also for rank, in particular when there are changes such as 
a young male trying to take his place in the hierarchy, an older male loosing influence, males 
having formed a new coalition, death of a male etc. The communities typically have a clear 
male hierarchy with the alpha (dominant) male as community leader, though often depending 
on the support of one or more other males. Most female aggression is related to competition 
over food or defence of offspring, whereas male aggression tends to result from competition 
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over dominance status, which is about first access to food and females in heat. Female 
reproduction is limited primarily by environmental resources such as food, whereas male 
reproduction is limited primarily by access to females (Goodall 1986; Muller 2002; Nishida 
1989). 

The presence of swollen females (swelling of perineal skin with a max just before ovulation) 
often leads to formation of large parties of chimpanzees including a large number of adult and 
adolescent males. In smaller communities dominating males may be able to defend swollen 
females. In larger communities several high-ranking males may form alliances to protect these 
females and then tolerate each other mating with them. In some cases, females also manage 
to slip off into the forest with a preferred consort. Females may copulate with many males 
early on in the receptive stage, but at the point where likelihood of conception is highest, they 
have been observed to copulate repeatedly only with high-ranking males (Matsumoto-Oda 
1999). 

Social interactions are frequently complicated with varying degrees of cooperation, coalition 
and alliance formation. Juveniles and adolescents tend to associate with their mothers. As 
they get older, males begin to associate more with adult males, while females often continue 
to associate with their mothers in early adolescence before transferring to other communities 
in later adolescence. Females may also use extra group mating as part of their reproductive 
strategy, without leaving the natal group apart from for mating or transfer between groups 
more often. (Gagneux et al. 1999, Mitani et al. 2002, Brent et al. 2001) 

 

1.7.2 Behaviour 

The complex behavioural repertoire of the species makes this too extensive to describe in any 
satisfactory way and is outside the realm of these guidelines. The following citation from 
Caldecott and Miles (2005) clearly embraces this complexity:  

It is hard to describe any aspect of chimpanzee behaviour and ecology in isolation from any 
other. Few of their day ςto-day decisions seem to be made taking only one factor into account; 
individual personality, history and relationships are all crucial influences in the expression of 
behaviour in different contexts. The options for behaviour are also very wide, since more 
complex behaviour has been reported for this species than for any other non-human animal. 
A list of the behavioural patterns displayed by Mahale chimpanzees included over 500 
descriptive terms, of which more than 200 were patterns also commonly seen in human and 
bonobos and about 50 were common to several study populations of chimpanzees but not 
seen in bonobos. 

For detailed information on chimpanzee behaviour, we therefore refer to the ethogram below 
and relevant literature in the reference list, including Nishida et al. (2010), which includes an 
audio-visual encyclopaedia of chimpanzee behaviour.  

Ethogram of species-specific behaviours with a description of each behaviour, Nishida et al. 
1999 (available as free download): 
https://www.jstage.jst.go.jp/article/ase1993/107/2/107_2_141/_pdf/-char/en  

  

https://www.jstage.jst.go.jp/article/ase1993/107/2/107_2_141/_pdf/-char/en
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2.0 Our welfare commitment  
Jeroen Stevens, Claudia Rudolf von Rohr 

 

The practical guidelines in the following chapters for chimpanzees reflect our current 
knowledge about their most important housing requirements and are intended to provide the 
best possible welfare for the animals in our care. A shared definition of welfare shall help 
chimpanzee holders to better understand our standards in husbandry for this species. The 
WAZA Animal Welfare Strategy (Mellor et al. 2015) is providing a structured and unifying 
framework for managing and assessing animal welfare in zoological institutions. Throughout 
the Chimpanzee EEP Best Practice Guidelines we follow the vision of this welfare strategy. 
Chimpanzee holders should direct their caring attention and efforts towards the highest 
ŎŀǘŜƎƻǊƛŜǎ ƻŦ aŀǎƭƻǿΩǎ ƘƛŜǊŀǊŎƘȅ ƻŦ ǿŜƭƭƴŜǎǎ ŀƴŘ ǿell-being. That means besides the basic 
physiological needs, veterinary care and safety needs, zoos should provide chimpanzees with 
the best possible welfare which includes covering their social needs and provision of mental 
stimulation and choices (see Fig. 4).  

Figure 4: The aspiration of the WAZA Animal Welfare Strategy is to direct animal welfare attention towards the highest 
ŎŀǘŜƎƻǊƛŜǎ ƻŦ aŀǎƭƻǿΩǎ ǇȅǊŀƳƛŘ ƻŦ ǿŜƭƭƴŜǎǎ ŀƴŘ ǿŜƭƭ-ōŜƛƴƎΦ ¢ƘŜ ǘǊŜŜΩǎ Ǌƻƻǘǎ ǊŜǇǊŜǎŜƴǘ ǘƘŜ ŎǊƛǘƛŎŀƭ ŦƻǳƴŘŀǘƛƻƴŀƭ 
requirements for survival, including nutrition systems, understood through experience and science. In the trunk, 
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ƘŜŀƭǘƘ ŎŀǊŜ ƳŜŜǘǎ ǘƘŜ ŀƴƛƳŀƭǎΩ ǇƘȅǎƛŎŀƭ ŀƴŘ ǎŀŦŜǘȅ ƴŜŜŘǎΦ ¢ƘŜ ŎǊƻǿƴ ƛǎ ǘƘŜ ǎƛǘŜ ƻŦ ǘƘŜ Ƴƻǎǘ ǾŀǊƛŜŘ ŀƴŘ ŎƻƳǇƭŜȄ 
welfare-related activities that the best zoo and aquarium design and management would make available to the 
animals. The birds taking flight from the tree represent perhaps an ideal of zoos and aquariumsτretaining and 
encouraging natural abilities. As a tree provides a complex habitat for other species, a zoo or aquarium can foster 
the welfare of animals beyond its own confines (cf. WAZA Welfare Strategy, 2015). 

Animal welfare is a difficult concept to work with as it is not easily defined nor measured. 
Different scientific, economical, ethical and cultural backgrounds influence our conception of 
animal welfare (Veasey 2017, Fraser 2009). The WAZA Animal Welfare Strategy refers to the 
following helpful description of animal welfare as an underlying basis (World Organisation for 
Animal Health ς OIE): 

ά!ƴƛƳŀƭ ǿŜƭŦŀǊŜ ƳŜŀƴǎ Ƙƻǿ an animal is coping with the conditions in which it lives. An animal 
is in a good state of welfare if (as indicated by scientific evidence) it is healthy, comfortable, 
well nourished, safe, able to express innate behaviour, and if it is not suffering from unpleasant 
states such as pain, fear and distress. Good animal welfare requires disease prevention and 
veterinary treatment, appropriate shelter, management, nutrition, humane handling and 
humane slaughter/killing. Animal welfare refers to the state of the animal; the treatment that 
an animal receives is covered by other terms such as animal care, animal husbandry and 
ƘǳƳŀƴŜ ǘǊŜŀǘƳŜƴǘΦέ 

Animal welfare is regarded as the overall state of an individual. Both negative and positive 
experiences are significant ŦƻǊ ǿŜƭŦŀǊŜΦ ¢ƘŜ ŀƴƛƳŀƭΩǎ ǿŜƭŦŀǊŜ ǎǘŀǘŜ ǊŜŦƭŜŎǘǎ ǘƘŜ ōŀƭŀƴŎŜ 
between them. The ŀƴƛƳŀƭΩǎ ǿŜƭŦŀǊŜ will be on the negative side when negative experiences 
predominate, neutral when the negative and positive experiences are in balance overall, and 
on the positive side when positive experiences predominate. Our aim is that this balance is 
ǇƻǎƛǘƛǾŜΦ IƻǿŜǾŜǊΣ ǿƘŜƴ ƛǎ ŀƴ ŀƴƛƳŀƭΩǎ ǿŜƭŦŀǊŜ ǎǘŀǘŜ ǇƻǎƛǘƛǾŜΚ Lƴ ƎŜƴŜǊŀƭΣ ŀƴƛƳŀƭǎ ŜȄǇŜǊƛŜƴŎŜ 
a positive state of welfare when their physical and behavioural needs are met and when the 
environment provides them with complexity, rewarding challenges and choices over time 
(Bernstein-Kurtycz 2015). This does not mean that all states of discomfort should always be 
eliminated for all individuals. This is neither a naturalistic approach nor is it always possible, 
e.g., during transport, an introduction or rank reversals. Hence, stress is inevitable for wild 
animals and as such stress responses have evolved as adaptive mechanism to adjust and cope 
with a variety of stimuli. Thus, stress is an important aspect of life and not inherently bad. 
However, it is useful to distinguish acute from chronic stress. Acute stress means that a 
stressor is a short-period event which an individual can tolerate or even benefit from. Chronic 
stress means that a stressor is a long-term event that the individual struggles to continually 
deal with. The latter as well as repetitive acute stress which does not allow for coping or 
recovery are essential for evaluating animal welfare (Wielebnowski 2003). It is important to 
ǳƴŘŜǊǎǘŀƴŘ ǘƘŀǘ ŀƴ ŀƴƛƳŀƭΩǎ ǿŜƭŦŀǊŜ ǎǘŀǘŜ ƛǎ ƭƻŎŀǘŜŘ ŀǘ ŀ ŎƻƴǘƛƴǳǳƳ ōŜǘǿŜŜƴ ǘƘŜ ŜȄǘǊŜƳŜǎ ƻŦ 
ǾŜǊȅ ǇƻƻǊ ŀƴŘ ǾŜǊȅ ƎƻƻŘ ŀƴŘ ǘƘŀǘ ŀǘ ŘƛŦŦŜǊŜƴǘ ǘƛƳŜǎ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭΩǎ ǿŜƭŦŀǊŜ Ŏŀƴ ŘŜŎƭƛƴŜ ŀƴŘ 
improve. To what degree the level of discomfort is acceptable for an individual will depend on 
several factors and needs to be closely monitored by institutions and in open discussion with 
the EEP coordinator, other EEP species committee members and the TAG chair.  

The assessment of animal welfare is neither straightforward nor simple. How can we then 
ǊŜƭƛŀōƭȅ ŀǎǎŜǎǎ ŀƴ ŀƴƛƳŀƭΩǎ ƴŜƎŀǘƛǾŜ ŀƴŘ ǇƻǎƛǘƛǾŜ όǎǳōƧŜŎǘƛǾŜύ ŜȄǇŜǊƛŜƴŎŜǎΚ ¢ƘŜ Five Domains 
model (Mellor and Beausoleil 2015) is a simple and useful framework for understanding 
systematic and structured assessments of animal welfare (see Fig. 5). The model itself does 
not define what is good and bad welfare. It supports us in qualitatively grading welfare 
compromise and enhancement. The purpose of each domain is to direct our attention towards 
what is relevant to welfare assessments. Animal welfare assessments and management help 
us to monitor, detect and correct poor welfare when it occurs, and to maintain good welfare 
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and preferably very good welfare when it is practically feasible.  Importantly, the Five Domains 
model is subjected to continuous updates which, at each stage, incorporate modern verified 
scientific thinking relevant to animal welfare assessment (see Fig. 6). Hence, the latest update 
of the model includes specific guidance on how to evaluate the various impacts of human 
behaviour on animal welfare and the potential it has to elicit welfare-enhancing positive 
affects or welfare-compromising negative affects (for more details cf. Mellor et al. 2020). 

 

Figure 5: The Five Domains model for understanding animal welfare, divided into physical/functional and mental components, 
provides examples of how internal and external conditions give rise to negative (aversive) and positive (pleasant) 
subjective experiences, the integrated effects of which ƎƛǾŜ ǊƛǎŜ ǘƻ ŀƴ ŀƴƛƳŀƭΩǎ ǿŜƭŦŀǊŜ ǎǘŀǘǳǎΦ όŎŦΦ ²!½! ²ŜƭŦŀǊŜ 
Strategy 2015) 
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Figure 6: The latest update of the Five Domains model helps us to understand how the interactions with humans may lead to 
negative or positive affective experiences in animals (cf. Mellor et al. 2020). 

A third major concept that is crucial in maintaining good welfare in captive animals, that also 
applies to chimpanzees is the 24/7 across lifespan animal welfare concept developed by 
Brando and Buchanan Smith (2017). As mentioned above, the welfare state of an animal is 
ŜȄǇŜŎǘŜŘ ǘƻ ǾŀǊȅ ŀǘ ŘƛŦŦŜǊŜƴǘ ǎǘŀƎŜǎ ƻŦ ŀƴ ŀƴƛƳŀƭΩǎ ƭƛŦŜΦ ¢ƘǳǎΣ ǘƘƛǎ ǿŜƭŦŀǊŜ ŎƻƴŎŜǇǘ ŜƴŎƻǳǊŀƎŜǎ 
ǳǎ ǘƻ ŎƻƴǎƛŘŜǊ ǘƘŜ ŀƴƛƳŀƭΩǎ lifetime experience (see Fig. 7ύΦ ¢ƻ ǉǳƻǘŜ ǘƘŜ ŀǳǘƘƻǊǎΥ άCare staff 
spends a limited number of hours at a zoo, wildlife centre, or sanctuary. The animals, however, 
are there 24/7, year-round for life unless they are part of a reintroduction program (or 
escape!). Indeed, the human working day dictates the care provided to captive animals. 
Husbandry activities typically occur during 6ς8 daylight hours, which are not necessarily 
biologically relevant times for the animals. Care staff are not normally present to observe and 
provide for the needs and preferences of captive animals most of the time (i.e. 16ς18 h/day). 
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Given that animal care personnel are fundamental to promoting good welfare, we propose a 
tool for care staff to determine how well they are providing habitŀǘǎ ǘƘŀǘ ƳŜŜǘ ŀƴƛƳŀƭǎΩ 
ƴŜŜŘǎέΦ Although chimpanzees are diurnal animals, this concept is a holistic approach to 
animal welfare and is helping us to further optimise how we care for animals in our 
institutions. This animal welfare assessment tool is based upon 4 key principles (good feeding, 
good housing, good health and appropriate behaviour) including 14 welfare criteria relevant 
to zoo animals. For more details, the authors present an illustrated example in their respective 
paper mentioned above. Additionally, for chimpanzees the composition and dynamic of the 
social group in relation to a specific individual should also be taken into account. Special 
consideration should be given to aging animals as they may be particularly vulnerable to a 
number of negative welfare experiences including painful physical changes or medical 
conditions associated in relation to aging, frustration and/or aggression due to changing 
physical abilities, social difficulties or cognitive decline (Krebs et al. 2018).  

 

Figure 7: Schematic overview of the 24/7 across lifespan welfare concept. It shows the different life stages and aspects that 
Ŏŀƴ ƛƴŦƭǳŜƴŎŜ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ƭƛŦŜ ƻǾŜǊ ǘƛƳŜ (cf Brando and Buchanan-Smith. 2017) 

The specifications given in the following chapters are under constant review in order to 
improve the management of chimpanzees and to promote new developments in this regard. 

In sum, the different chapters cover quite well the different needs highlighted in the 
abovementioned welfare concepts. Nevertheless, with the growing scientific knowledge 
about great apes and animal welfare during the last few decades, modern zoos and aquariums 
are constantly improving the lives of animals in our care. As we learn more and more about 
animals and their needs ς in the wild and in captivity ς the concept of animal welfare will 
continue to evolve. By combining theoretical frameworks and our current practices we will 
have the best outcome in increasing the welfare for our chimpanzees. Committing to the 
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WAZA Animal Welfare Strategy means that we proactively provide our chimpanzees with 
rewarding challenges and choices leading to positive experiences. 

Looking at the implementation of animal training across holders, there is still great potential 
for improvement. By investing more in advanced medical training, we can improve several 
domains of the Five Domains Model at the same time, namely physical health, behaviour and 
mental state. We should take this opportunity in order to reduce stress in difficult 
management situations - for animals and the staff involved. 
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2.1 Enclosure (accommodations) 
Tom de Jongh 

 

The space in which chimpanzees are being kept should meet the conditions necessary for their 
individual welfare by providing the physical conditions for a healthy life, by allowing them to 
express their full behavioural repertoire and by facilitating the natural complex social structure 
of this species. 

An extremely flexible facility, with multiple inside and outside enclosures between which the 
chimpanzees can freely move around as long as the weather permits, can allow the typical 
social dynamics, in which the chimpanzees sŜŜƪ ŜŀŎƘ ƻǘƘŜǊΩǎ ŎƻƳǇŀƴȅ ƻǊ ŀǾƻƛŘ ŜŀŎƘ ƻǘƘŜǊ ƛƴ 
changing combinations. This system, natural to chimpanzees and other species is called 
άŦƛǎǎƛƻƴ-ŦǳǎƛƻƴέΦ 

In order to optimize this system, the rooms that are available for the chimpanzees at any time 
should be connected in such a way that they can circulate between the available rooms. 

So, every available room should both have an entrance door and an exit door functional. 
Ideally, each two interconnected rooms should have two doors between them, preferably as 
far apart as possible, both horizontally as in height. 

In addition to fission-fusion, the flexibility of the facility is also required when new group 
members are being introduced, which in the long run is unavoidable for all groups. 

It also makes it possible to separate chimpanzees from the group if that is unexpectedly 
necessary, for instance for health reasons, individual training, etc. Since such rooms will also 
be used for introducing new individuals, we refer to 2.7.1.3 Facility for details of separation 
rooms. It should be emphasised that in daily management, chimpanzees should stay together 
day and night in the same room with their group members. Separating individuals during the 
night in sleeping rooms was common practice in the past but should no longer be done.  

 

2.1.1 Boundary 

All barrier materials should be non-absorbent and easy to clean and/or disinfect if needed. 
Ceilings can either be kept out of reach of the animals or can at least have the same 
characteristics concerning strength, moisture resistance and washability as the walls. 
Additional strength should allow for the use of hanging furniture and enrichment elements. A 
wire-mesh ceiling is very suitable for this purpose and in addition provides excellent 
possibilities for top cage feeding. In particular, in inside enclosures, the use of windows in 
barrier walls can dramatically increase the size of the visual environment of the chimpanzees 
and provides a view on neighbouring groups, keepers, public and the surroundings outside. 
²ƛƴŘƻǿǎ ŘŜŦƛƴƛǘŜƭȅ ǊŜŘǳŎŜ ǎǘǊŜǎǎ ŀƴŘ ŀǊŜ ƎǊŜŀǘ ŜƴǊƛŎƘƳŜƴǘ όhΩbŜƛƭ мфуфΣ tǊŜǎŎƻǘǘ нллсύΦ 
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2.1.1.1 Water moats 

Water moats are often used as the preferred barrier for chimpanzee outside enclosures. They 
provide a natural looking landscape element. However, despite continuous efforts to improve 
the safety of water moats, drowning of chimpanzees in such moats still occurs.  

For new enclosures water moats should be avoided. 

For existing enclosures with water moats the next criteria can be used to check if the safety 
degree is still acceptable. If that is not the case these criteria can possibly be used to decide if 
the safety can sufficiently be improved or if alternative barriers should be considered: 

Under the right conditions, chimpanzees are capable of jumping a horizontal distance of 6m 
(Coe et al. 2001). For that reason, the water moat should be 7m wide or more. (De Jongh, pers. 
observation) The width of the moat helps to reduce the direct interaction between 
chimpanzees and visitors, which is one of the factors that can induce a chimpanzee to try and 
cross the moat and possibly drown. A wide moat also helps to create a gentle slope of the 
bottom of the moat.  

The slope of the bottom of the moat, from above water level on the enclosure side of the 
moat, to the deepest point of the moat, should be gradual with a slope of max 25cm/m. There 
ǎƘƻǳƭŘ ƴƻǘ ōŜ ŀ ΨǎǘŜǇΩ ƛƴǘƻ ǘƘe water on the animal side of the moat.  

The moat should be at its deepest on the visitor side. This also helps to create a gentle slope 
of the bottom. A maximum depth of 1.5 m is sufficient as a barrier. A deeper water moat will 
result in steeper slopes, unless the width will be more in the same ratio. 

On the visitor side of the moat, a planted area of a few meters wide increases the distance 
between visitors and chimpanzees and reduces the interaction. 

The bottom of the moat should have a rough surface structure, to avoid that chimpanzees will 
slide to deeper parts. Remember that algae growing on the bottom will also contribute to a 
slippery surface. 

Ropes or rope nets can be fixed onto the sloping bottom of the moat for chimpanzees to find 
a hold and help to get out of the moat. 

An electric fence can be raised, ca 1 m away from the water on dry land on the enclosure side, 
so that a chimpanzee that has managed to get into the moat can get back on dry land safely. 

In the shape and furniture of the enclosuresΣ ΨŘŜŀŘ ŜƴŘǎΩ ƻŦ ǇƻǎǎƛōƭŜ ǊƻǳǘŜǎ ŦƻǊ ǘƘŜ 
chimpanzees leading to edge of the moat should be avoided. 

Animals that try to drive opponents into the moat should be separated and the coordinators 
should be contacted for advice. 

In addition to the width of the moat a swampy area (vegetated very humid earth of a few 
meters wide, can reduce the speed of chimpanzees moving toward the edge of the moat and 
thus reduce the chance of chimpanzees entering the moat accidentally. 

It should be noted that these measures only limit the risk of drowning. This risk is not 
eliminated this way. 
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2.1.1.2 Glass barriers 

Glass walls are often used as barriers in order to provide close-up visitor experiences.  

To limit the costs, smaller glass windows built into vertical walls can be used.  

Glass can protect the visitors from the dirt and objects, which apes may throw, and it also 
protects the animals from food items or other materials, that the visitors may throw into the 
enclosure. Glass can also protect against an exchange of transmittable infections between the 
animals and visitors.  

The big advantage of glass for the visitor experience, the close-up contact with the animals, 
can be a disadvantage for the chimpanzees. Interactions with the visitors may affect the intra-
specific behaviour of some individuals. This effect can be reduced by planting a vegetation belt 
between the visitors and the glass wall. In some cases, so called one-way glass can be 
considered. 

The thickness of the glass sheets may vary depending on the sheet size. On average 42 mm 
thickness of tempered, laminated glass seems reliable. When broken, the break generally stays 
limited to a single layer, and the connecting foil keeps the glass in place.  

Glass sheets can be built into the vertical walls or can be combined with electric wires running 
across the top of the glass panels (only for additional safety, not as a primary barrier!). As for 
walls a minimum height of 4 meter has proven sufficient for glass panels for chimpanzees. 

Because any thickness of glass is potentially breakable, consideration must be given to ease of 
replacement. Static calculations must always be done by glass specialists, based on the size of 
the openings and assumed loads. When using glass, special care should also be given to the 
destructive capacities of chimpanzees, that may use stones, bolts or other hard objects to 
break or scratch the windows. Multi-layered, hardened glass is more resistant to this 
behaviour, but daily control of the enclosure and removal of any of such objects should be 
standard practice. Care should be given to the frame of the window. It should be connected 
seamless and flush to the surrounding structures (such as a wall), and even fairly small nuts 
and bolts, extruding from the surface, should be avoided, they can be used to climb the barrier.  

 

2.1.1.3 Dry moats and walls 

o ά¦-shapedέ dry moat  

5Ǌȅ ƳƻŀǘǎΣ ƳŀŘŜ ƻŦ ά¦-shapedέ parallel walls (see Fig. 8.), are not preferred for 
chimpanzees as these could fall into the moat. Although the risk can be limited by using a 
proper substrate that may soften the impact, like chopped pine bark or wood chips instead 
of concrete, this type of moat may still be dangerous. It is well known that sometimes 
chimpanzees have a need to escape from public view. They may indeed become totally 
invisible for the public would they climb inside this type of moat. 

When applied despite these disadvantages, a way for the chimpanzees to get out of the 
moat should be facilitated, just as access for the caretakers. 
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The moat should then at least be seven meters wide, and the wall on the public side should 
be smooth and at least 5m high. 

 

 

CƛƎǳǊŜΦ уΥ ά¦ ǎƘŀǇŜŘέ dry moats are not preferred 
for chimpanzees 

 

 

 

 

o ά±-shapedέ dry moat  

LŦ ŀ ά±έ-shaped dry moat (see Fig. 9.) is used as a barrier for a chimpanzee enclosure, then 
ǘƘŜ ǾŜǊǘƛŎŀƭ ǇŀǊǘ ƻƴ ǘƘŜ ǾƛǎƛǘƻǊΩǎ ǎƛŘŜ Ƙŀǎ ǘƻ ŦǳƭŦƛƭ ǘƘŜ ǎŀƳŜ ŎǊƛǘŜǊƛŀ όŘƛǎǘŀƴŎŜ ŦǊƻƳ ŎƭƛƳōƛƴƎ 
ǎǘǊǳŎǘǳǊŜǎΣ ƳƛƴƛƳǳƳ ƘŜƛƎƘǘύ ŀǎ ƛƴ ǘƘŜ ŎŀǎŜǎ ƻŦ ǘƘŜ ƻǘƘŜǊ ǿŀƭƭǎΣ ǎŜŜ ōŜƭƻǿΦ ¢ƘŜ ŀƴƛƳŀƭΩǎ 
side of the moat should slope at less than 45 degrees and should be able to allow for the 
ƴŀǘǳǊŀƭ ŎƻƴǘŀƛƴƳŜƴǘ ƻŦ ǘƘŜ ǎƻƛƭ ƻƴ ǘƘŜ ŎƘƛƳǇŀƴȊŜŜǎΩ ǎƛŘŜΦ 

If the animals can go into the shallow moat, it will give them extra space. 

The visual disadvantages of ǘƘŜǎŜ Ƴƻŀǘǎ ŀǊŜ ǾŜǊȅ ǎƛƳƛƭŀǊ ǘƻ ǘƘƻǎŜ ƻŦ ǘƘŜ ά¦έ-shaped dry 
moats or to those of other walls, see below.  

 

Figure фΦ ά±έ-shaped dry moat 

 

 

 

 

 

Chester Zoo has ŀƴ ƻǊŀƴƎǳǘŀƴ ŜƴŎƭƻǎǳǊŜ ǿƛǘƘ ŀ έ±-shapedέ dry moat, but with water 
running over the slope on the enclosure side This example shows how access to the moat 
can be made less attractive for the inhabitants without any risk on drowning. This could 
likely also be applied for chimpanzee enclosures (see Fig. 10) 
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Figure 10:  

Wet moat of an 
orangutan enclosure 
in Chester, with 
water running over 
the slope on the 
enclosure side. 

 

 

 

 

 

 

 

o Walls 

The goal, obviously, is to create non-climbable walls. The texture must be relatively 
smooth to prevent foot or finger holds. Doors and windowsills with their hinges or nuts 
and bolts, which are used for attaching constructive elements to the walls, may be critical 
points. They should all be kept flush with the surface of the wall itself. Overhangs may be 
added to prevent climbing. The layout of the walls should avoid perpendicular or acute 
angles to adjoining walls to prevent "chimneying" out, or they should be capped at these 
dangerous intersections.  Rock climbers have been used in a number of facilities to test 
the security of containment barriers. However, some great apes are more agile than the 
finest human rock climbers. In some zoos walls have been decorated to look like natural 
rocks. With its irregular shapes and surface structures, artificial rockwork deserves careful 
attention to make sure that it meets the criteria listed above. 

Advantages of walls are that they take up very little room and can be less costly than moats 
or glass walls. Although walls take up very little horizontal room, they minimise the vertical 
climbing space of the animals. The distance from climbing structures to the walls should 
be at least 6 metres, (including branches of living trees) to prevent leaping out. 

 Vertical climbing space is important for chimpanzees, and for smaller walled enclosures, 
it is therefore better to make a wire-mesh roof. The minimum height of the walls should 
be 4 metres. Chimpanzees are masters in escaping from enclosures using branches which 
they put in an angle against the wall. They should not have access to branches longer than 
ca 1 meter that are strong enough to be of any use to them in this way. 

Completely enclosed wall space can be very stressful for great apes, as they can often hear 
noises from behind the walls but cannot see anything that is happening. Therefore, each 
wall should have several windows. An additional disadvantage of the completely enclosed 
wall is that wind cannot cool the enclosure when temperatures are very high. 






















































































































































































































































































