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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 aquamimals. For this
NEFraz2y> ljdZAdS SFENIe 2yz 9! %l RS@St2LISR (KS da
I FNB 2F IYyAYlIfa Ay %22& |YyR !ljdd NRIFéd ¢KSaAS
keeping, to which the members of EAZA feel themselves dtaunAbove 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 fulfilledefore 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 keepingdividual 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 Practi@gxgidelines 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.



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 affaentify 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 possibteitlentify a core group of western chimpanzeBst(veruy
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 palation 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 recommendtions 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). ThengTerm Management Plan (LTMP) fohe species was
published in 2018 (Carlsext al. 2018) and the programme is presently managed following the
recommendations from the LTMP.



SUMMARY

This document reflects our current knowledge about general biology and keeping
requirements to provide aeluate 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-se#taining population, helping to the
developmentof aglobak SE &AlGdz O2yaSNBI GA2y ¢ LINBINI YD L
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conservation in host countries, which all the zoo institutions keeping chimpanzees are
encouragd 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 siu 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., Maagement 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
manageal 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 @blsuit
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 recommeardedrch 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 ®iityr concerns or queries.

JanaPluhad | 2 9t Tom de Jongh Frands Carlsen
—
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1.1 Taxonomy

111

Class: Mammalia

Order: Primates

Suborder Haplorrhini

Parvorder Catarrhini

Superfamily Hominoidea

Family: Hominidae

Subfamily: Homininae

Genus Pan

Species: troglodytes(Blumenbach, 1775)

Scientific name explained: PanTNRY DNBS] VYSIYyAyGhkeki t Q 2N
Mythology Pan was theural god of Arcadia, of woods
and pasturesTroglodytesis a composite name of the
GreekwordsWi NRRf €82t S I yR WRdziSaQ |
troglodyte is a cave dweller

Common names Chimpanzee, Common Chimpanzee, Robust Chimpanzee

Taxonomic higory

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 theHgemslong

with H. sapiensHomo troglodyteslt is not clear to which animal this name referred. The
orangutan was name&imia satyrusThe nameroglodyteswas used for the chimpanzee by
Johann Friedrich Blumenbach in 1775 but here moved to the gémuis First recognition of

a substructure inle 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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Matsche and Rothschild amongst others. Rothschild in the early parts of the twentieth
century describedive different species of chimpanzees with a number of subspecies and Elliot
later adopted the generic namanfor chimpanzees and described the followingsies of
chimpanzees:

Pan calvu$DUCHAILLU] 1860

P. fuliginosu§SCHAUFUSS] 1870
P. satyrugL.] 1758

P. koolakamb@DUCHAILLU) 1860
P. leucoprymnudESSON) 1841
P. chimpanséMAYER] 1856
P.schweinfurthifGIGLIOLI] 1872
P. s. marungens{®OACK) 1887
P. aubry{GRATIOLET and ALIX] 1866
P. vellerosufGRAY] 1862

P. fuscu§MEYER) 18995

= =4 -8 -4 _-8_a_9a_°8_2_-2°_-2
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This comprehensive list was further built on by Matscpi®posing 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.

Thesimpleroutline of the taxonomy of chimpanzees known todagshaid down ly Schwarz

in 1934 (who in 1929 also named the newly discovered bonobo), recognizing just a single
speciesPan satyrusvith four subspecies;. s. troglodyteffom Central AfricaP. s. verufom

West AfricaP. s. schweinfurthirom East Africa and preat DRC north and east of the Congo
River andP. s. paniscusouth of the Congo River. The species naatgruswas later changed

to troglodytesas coined by Blumenbach in 1775. The bonobo was elevated to species rank as
Pan paniscuby 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 bonobBg) are placed in the familjHominidae(Great Apes)
together with humansflomd, orangutansfongq and gorillasGorillg) (seeFig. 3. According

to the phylogenetic arrangement now widely accepted and supported by genetic data (Groves
2001) the family comprises two subfamilieBpnginaewith the genusPongoand the
Homininaewith the generaGorilla Panand Homa Genetic data show thasorilla Panand
Homoare more similar to one another than any of them isftongo Homoand Panare the
closest relatives and have about the same genetic distance to the g¢Blages 2018)

i 'zimmmfiﬁ;m
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Figure 1 Phylogenetic relationships and variation of genetic diversity among the great apes. The height of the bars represents
genomewide diversity. Source: Data from Loekel. (2011), PradeMartinezet al. (2013), and Xuet al. (2015)

were reanalysed basedrosequence read mapping to their respective species reference gen@raksn 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 chimpanzeegarilihs. 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 witkrdipithecusbeing early on the human line (and
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Orrorin being ancestral to human dnchimpanzee), a speciation time 8f1 million years
between humans and gorillas and a speciation timel®0 million years with orangutan,
which is well within the timénterval between the age d@ivapithecu$l2.2 million years old)
and Proconsu(23 million years old), which argenerally assumetb be the lower and upper
bounds for the humaforangutan divergence (Besenbacletral. 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 ottiéierences in facial colour, fur length and
degree of baldness in older individuagsq.,Hill 1969; Butinsket al. 2013; Williamsoret 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 suppdyegenetic data:

Western Chimpanzed>an troglodytes ver)s Central Chimpanze®( t. troglodytey

NigeriaCameroon ChimpanzeP (t. elliot) Eastern Chimpanze® (t. schweinfurthyi

Chimpanzee taxonomy remairem active area of research. Genetic data, which include
analyses of complete genomes, suggest four subspecies that form two distinctive groups: one
group included. t. veruandP. t. elliotiand the other group includeB. t. troglodytesandP.

t. schweénfurthii (Hvilsomet al. 2013; PradeMartinezet al. 2013; Flnfstlclet al. 2015).P. t.
verusandP. t. elliotiseparated from one another much earlier thent. troglodytegrom P. t.

Shweinfurthii(see Fig. 3.

0.3 ‘ 0.2+ .
¢ ®
0.2+
0.1
Subspecies
= = @ Western
3 <]
o 01 = ] @ NC
o €2 0.0
= oo ® @ Central
® Eastern
0.0 - ‘
-01 '
i@ @ !
-0z .1 oo 0.1 0.1 0o o1 0z 03
PC1(0.21) PC2 (0.09)
Figure 2 PCA plot for althimpanzee SNP data (22,081,627 SNPs). The four taxonomécaliyized chimpanzee

subspecies are clearly separated. Colours represent: Green; cehimapanzee. Orange; eastern
chimpanzee. Red; Nigerfzaameroon chimpanzee. Blugestern chimpanzegTalen from de Manuett 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 mitochaadONA do not group western Nigerian
chimpanzees closely with those of either Upper Guinea or eastern Nigeria (Gainder
2006); however, those analyses were based on a very small humber of western Nigerian
samples. A more comprehensive analysis usidditional samples is urgently needed and
under way (Humlet al.2016). Preliminary studies show that the SW Nigerian samples cluster
separately but with closest resemblanto P. t. ellioti(C. Hvilsom, personal comment).

The NigeristCameroon subspecies was initially described by Gonder and Oates (1997%) as
vellerosushut later more aptly name#®. t. elliotiby Oateset al. (2009.

A suggestion that the Western chimpanzge t. veru¥ should be ranked as a full spexie
(Morin et al. 1994) has not been supported.

Groves (2005) based on craniometric studies also argue for a fifth subspécids,
marungensisthus subdividing what is present t. schweinfurthiinto two subpopulations
¢ P. t.schweinfurthiito the northeast andP. t. marungensito the southeast. Studies from
Gonder (2011) do not support this claim.

1.2 Morphological features and distinguishing characteristics

1.2.1

1.2.2

Measures

Chimpanzees are sexually dimorphic in sizgh 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. Heaghnd-body length ranges between 77 cm and 96 cm for males and 70 cm and 91
cm for females (Williamsoet al. 2013).

The central subspecies of chimpanzee tends to be larger than the others, with malamgad
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 50Weight. Both
sexes of the other subspecies weigh less on average, but at the same time variation within
subspecies is greater than between them (Butingkyal. 2013; Caldecott & Miles2005;
Williamsonet al. 2013).

Description

Chimpanzees havéickset 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, Ike 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, spadseoarse; the colour is
generally black or dark browrbut grey individuals do also occiMature 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 precigioip and manipulation with hands and feet. The

16



outer skin on the middle fingers is thickened due to quadrupedal locomotion patterns
(Butinskyet al.2013; Jonest al. 1996, Nowak 1999; Williamsat al. 2013).

Morphological traits are not a unique way separate chimpanzee subspeciessithere are
overlapsbetween 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 aabsolute guide to differentiation. For this, molecular genetics are needed.

The following description of sugpecific variation is based on information from Butineksl.
(2013) and Williamsoat al.(2013):

P. t. veus

P. t. ellioti

P. t. troglodytes

P. t. schweinfurthii

Also known as the masked chimpanzggoung individuals have a pale,
skincoloured 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 exparas 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. Adit males develop a white beard. Palms and soles pale with
irregular patches of darker pigmentation on digits.

The NigeriaCameroon chimpanzee was formerly included in the western
subspecies but was resurrected by Goneeral. (1997) first asP. t.
vellerosuswhich was later discarded in favourRft. elliottb ¢ K S NB Q &
limited information on morphological ifferences related to other
subspecies but smaller ears close to head and possibly a thick fur are
mentioned as well agop of head rounder, brow ridge straighter and
more gracile build (compared t®. t. verus Recent analyses of
chimpanzee teeth and skulls also reveal that the Nig€aaeroon
chimpanzees have smaller teeth and skulls than surrounding chimpanzee
populations. Face, feet and hands uniformly black in adults (Oates 2011).

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 becomegdkled 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.

Generallyslightly smaller than other subspeci@dthough variation with

very large individuals found in the Bili region of DRKe head of the
eastern subspecies is rounder thiamnother subspecies and brow ridges
are thinner and run straight across, while the lower face is nareswd

the facial profile is fairly straight and longer thBnt. verusThe hair is
dark and long and exceedingly dense, and the beard is full bugglira
The facial skin becomes dark (bronze or coppery, but not black) in adults.
Pams and soles usually also bronze or coppery.
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1.3 Physiology

13.1

1.3.2

1.3.3

134

Body temperature

Using noAnvasive measurements of body temperature of wild chimpanzees, Jestsan
(2009) found an average temperature of 372Meliset al.(2012) found rectal temperatures
ranging between 32 °C and 37.6C, with a mean value of 35°G.

Haematologicabnd biochemical values for blood

Howell et al. (2003) publishechaematologicabnd serum clinical values from 86 individual
chimpanzees at the Primate FoundatiArizona, across a Iear period.Tables with values
for four age categories of chimpanzees (infans. @ yearsjuveniles 46.9 years, adolescents
7-9.9 years, adults 10 years and oldar presented in their publication.

Bloodpressure and heartate

With heart disease as a common cause of death in chimpanzees in zoos, thespa@tant
values to monitor. Unfortunatelyit has so far not been possible to deterraithese valuesn

a statigically meaningful way in conscious animals. Ateatal.(2017) reporton 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 ftenedif
anaesthetic protocols were used. The results show that the different protocols have different
effects on the values and that the values during eachesthetic procedure and for all
protocols progressively declined. Neither mean data collected dker course of an
anaesthetic procedure, nor single point asse®nts during a procedure can hesed to
confidently characterize blood pressure in individual chimpanzees. Nor can the results be
regarded as a good reflection of the prevailing cardiovasddaith of the individual. It also
turned out that the arousal from thdarting or, although less, from haijection affecsthe
values found. The development and possible wider applicatiomoafinvasive methods to

take these values throughraining 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 deritteeir own standardblood pressurereference
ranges forthe animals in their caréf anaesthetic and health check protocols can be kept
constart (see als®.2.2.3 Blod pressur@and2.8.6.4.4 Heart diseake

Respiratory rate

Normal resting respiratory rates feshimpanzees do not exist to our knowledge. Keanal.

(2000) reportrespiratory ratedor 7 individuals undeanaesthesia with a range of 24 6.5
breaths per minute

18



1.4 Conservation status/Zoography/Ecology

1.4.1 Distribution

Chimpanzee distribution is wide but discontinuous, and ranges asutisSahararAfrica (13°

N ¢ 7° S), betweesouthern Senegal and Guinea in the west and the western borders of the
United Republic of Tanzania in the east. Chimpanzees occur at altitodesda level to 2800

m as.| (Humleet al.2016). Across this rangehe different subspecies occupy separate, but in
some cases overlapping, rang@ee Table land Fig. 3). The distribution of the different
subspecies, summarized here, is described and illustrated in deGaldecott & Mile$2005).

Native range:

Possibly extinct:

Angola; Burundi; Cameroon; Central African Republic; Congo Brazzaville;
Democratic Republic of Congo; Cote aitle; Equatorial Guinea; Gabon;
Ghana; Guinea; Guindzissau; Liberia; Mali; Nigeria; Rwanda; Senegal,
Sierra Leone; South Sudan; Tanzania; Uganda

Benin; Burkina Faso; Togo

Regionally extinct: TheGambia

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 Sana
River, to the Congo River/Ubangi Ri
(Democratic Republic of Congo)

P. t. schweinfurthii

Eastern chimpanzee

Longhaired chimpanzee

From the Ubangi River/Congo River
Central African Republic and th
Democratic Republic of the Condo,
western Uganda, Rwanda and weste
Tanzania (with small, relic
populations in Burundi and sout
eastern Sudan)

P. t. ellioti NigeriaCameroon chimpanze( Nigeria and Cameroon, north of th
; 5 Sanaga River tDhahomey Gap (?)*
9ttt A20Qa OKAY
Gulf of Guinea chimpanzee
P. t. verus Western chimpanzee West Africa from Senegal to Dahom

Upper Guinea chimpanzee

Gap (?)*
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Figure 3 Geographical range of the fiorecognised subspecies of chimpanzgeandsen et al2020).

14.2 Population

Total and local chimpanzee population sizes are difficult to estimate accurately, due to both
the habitat used by the animals and the sopulitical situation of the countries involved.
Population trends are likewise difficult to assess, although the iggrnedications 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:

i Endangered (ENprobably fewer than6,000;9,000P. t.ellioti (Morganet al. 2011,
Oates pers. comm. 2015)

1 Endangered (EN)181,00%256,000P. t. schweinfurthifPlumptre et al. 2010a),
including a large population in northern DRC that was formerly considered to be outside
2F (KS awdslge §Hickat all 2¢14)

i Endangered (ENapproximately 140,00@. t. troglodytegStrindberget al.in prep.)

i Critically Endangered (CRg,00Q;65,000P.t. verus(Sopet al.in prep.)

This gives an overall estimate for the species of,(B3%470,000 and a current population

GNBYR 2F AGRSONBIFaAy3Iéd C2NJ Y2NB RSOIFIATSR AYyT
Red lisi{Humleet al.2016) as well as GRAGFRASP & |UC2018).

*The taxonomic and demographic status of ®eut-west Nigerian populatiois uncertain.
Recent studiesand preliminary genetic resul®uggest thathey may bedistinct from any of
the four subspeciesvith closest resemblance tB. t. ellioti(C. Hvilsonpers.comm.). This
population is irserious danger of local extinction (BestdChapman 20085reengrass 2009
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1.4.3 Habitat andecology

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 forestsforest mosaic,mosaic woodlands andeciduous forests, to dry savannah
woodlands and even agricultural and disturbed landscdpéiamsonet al.2013 Chapman

and Peres 20Q1van keeuwen et al. 2020. Montane forests, tropical rain forests, swamp
forests, subalpine moorland and open grassls 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 eating human cropgBrysonMorrison et al. 2016) It still
remains to be seen though, if the adaptation to agricultural mosaics is sustainabelomg

or if this is just a shofterm phenomenon.

Chimpanzees can adapt to a wide rangehafmidity and precipitation patterns, finding
alternative sources of water in very dry savannahs or-drgined volcanic soils, and spending
more time in trees in damp forests during the rainy seagdakemoto 2004)Nests are
normally built in trees, busome populations have been observed using caves for resting in
the daytime, possibly to avoid the intense h€Bruetz 2007)Chimpanzee habitat can range

in altitude from sea level, mainly in the west of the distribution, to high mountdiie
maximum eg¢vation at which each subspecies has been confirmezh2s000m as.l.

for P.t. ellioti, 2,790 m folP.t. schweinfurthij 742 m forP.t. troglodytes and 1,607

for P.t. verus(Williamsonet al.2013).

Chimpanzees are diurnal and ba#rrestrial and arboreal, with the amount of time spent on

the ground varying between study sites and between sexes. Activity budgets also vary
between sites: 455% feeding; 1:44% travelling; 2889% restingWilliamsonet al. 2013)

They forage over a stiance of 1.515 km and peaks of activity occur early morning and late
afternoon.

All chimpanzeesxcept infantsbuild sleeping nds in trees at night. In some areas these can
also be placed directly on the ground. Nest height varies from ground levebte than 40
meters but most nests are built 280 meters over ground leveNests are normally only
occupied for one night but occasionally may be reuséaist travel takes place on the ground
and the most common eans of locomotion iguadrupedil. 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 UgafideawtonFisher2003), 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 leopar@afthera pardusare the main predators of chirapzees.
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 tradmtihg as retaliation for crop
damage and the Hrade 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 thedbextirpation 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 soare trafficked (e.g. Hiclet al. 2010).

In the last quarter of a century, however, almosttatra firmaforest in the norprotected

I NBFa 2F GKS OSyidiNrf OKAYLI yi SSQa N¥y3aS KI a
Forest Watch 2016). This meahst most of the onceemote, previously inaccessible forests

are now covered by a network of logging roads (Lapettal. 2007), which provides rapid

access to hunters.

1.4.4.1.1 Habitat loss and degradation

The conversion of forest to farmland acr@ssica has severely reduced the availability

of chimpanzee habitat. Such habitat loss is especially acute in West Africa, where it is
SAGAYIFIGSR GKFG Y2NB GKFy ym: 2F GKS NB3IAZ2Y
early 2000s (Kormost 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 jortant 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 mineras$, 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 exacerbaisksrto chimpanzees through

habitat degradation and fragmentation in areas not previously impacted by such
anthropogenic pressures. As tropical Asia nears its capacity fpalail plantations,

Africa has become the new frontier for this crop, which offexgellent economic

prospects in countries with appropriate rainfall, soil and temperature conditions (Rival

and Lavang 2014). Unfortunately, these areas coincide with good great ape habitat:
NHPR: 2F GKS ! FNRAOF Y | LIS a € al.Ra14).T18s situdtiond dzA G | o
is of special concern for chimpanzees living outside protected areas. Major
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transportation infrastructure will substantially fragment great ape habitat and add
FdzNIG KSNJ 12 GKS | NBletaR2®15)at 2ad F2NBadé 6 I dzN

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 tpoula

that have been habituated to human presence (e.g. Goodall 1986; Nish&la2003;
Hanamuraet al. 2006; Leendertet al. 2006; Kondgert al2008; Humle 2011). If not
properly managed, research and tourism present opportunities for disease trasismi
between humans and chimpanzees (Gilagtlial. 2015). The second major driver of
decline in central chimpanzee populations is infectious disease, especially Ebola virus
disease (EVD).

1.4.4.2Conservation action

Pan troglodytess listed on Appendix | 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 weakoull f
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 lackadequate management and suffer from poedgntrolled 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 chimpanzeesass 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 prdected.

1.4.4.2.2 Land use planning

Effective, coordinated landse planning across the geographic range of the species to
avoid the clearing of large areas of chimpanzee habitat to establish-saaje
agriculture, especially egalm plantations (IUCISSC Primate Specialist Group 2014;
Wichet 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 tadlo@e 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

Longterm standardised motwring 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.smartconsevationsoftware.org is already in use across much of the range;
standard methods for surveying and monitoring great ape populations that &eilit
more accurate and precise monitoring of changes in abundance have been
recommended for almost a decade (Kuhét al. 2008 www.primate-
sqg.org/best_practice surveysand noninvasive diagnosis of a range of pathogens is
now possible, for example, detection of Ebola virus in faeces (Etesd2014).

1.4.4.2.4 Outreach and aweness

Outreach to and awarenessising 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 (Morgamand Sanz 2007, Morgaat 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 administeringagcines that are nodetrimental 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 geographicallypropriate proportion of the

great ape population to form a lbder against its spread. Disease prevention guidelines
(Gilardiet al.2015) are available atvww.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 outsidethe
periphery of protected areas.
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1.4.4.2.7 Protected areas

Maintaining large, welprotected 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
regionalconservation action plans for each subspecies of chimpanzee. The most recent
of these documents are Kormes al. (2003), Plumptreet al. (2010a), Morgaret al.

(2011) and IUCN (2014); all are available for download vatiw.primate-
sg.org/action_plans

1.4.4.3Conservation projects endorsed by the EEP for support

Initially, efforts werefocused on support for Western chimpanzePai troglodytes vergsn

Sierra Leone, as a large number of founders in the European population originated from this
country. In the conclusion on Sierra Leone, The IUCNR8§Gnal Action Plan for the
Conservéon of chimpanzees in West Africa (Kormedsal. 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 \sdaatde a
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 develoment 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 chimpamogilations 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 ordéadititate 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:

1 It should be weltun projects over geagphic range of the species in order to offer
choice

1 If possible, list should consider all subspecies

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

1 Priority should be based on threats, long term field presence, geograpliodeaétc.
| Assessment based on needs and performance of the implementing partner

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

1 Holistic approach preferred
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For lists of proje 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 endorsprbjects/organisations please visit:

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

151

Chimpanzees have been defined as frugivores due to their dependence ofWraihgham,
1977) however they also consume piths, seeds, béldkyers, insects and mammals which
suggests this terminology is not truly reflective of chimpanzee diets (€uth 1997). Wild

adult chimpanzees spend a significant amount of time (2288%%) 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 chinepana 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 iterare of equal importance to the
chimpanzees (Cabana, Jasmi and Maguire 2017; duihh1997). Quantifying the amount of
each food item consumed would provide more accurate reports of chimpanzee diets, although
this is often impractical (Cabana, Jasmil &aguire 2017; Tutiet al. 1997).

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 Chap@ib;
Moscoviceet al.2007; Basabose 2002) rather than eating what is most available. The number
of different plant species consurdaanges from 46 to 179Téble 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 chimpargeconsume many species, a large proportion of
the diet is made up from a few foods, for exampMatts et al. (2012a)found the most
common 15 foods were eatemif 77.1% of the time, and Dutton & Chapman (2015) found
94% of faeces contained just 14 species. Similarly, Thompson and Wrangham (2008)
discoverecthimpanzees spent 56.2% of feeding time, and 82.5% of fruit feeding time, on the
top 7 fruits. Piekt 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 Biclys4 (
spec, Garciniahulliensis Sabacomorensisand Grewiarugosifolig of these were seen in >50%
faeces in two months (Piet 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 solabb®loydrates and

lipids (Table 3.
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Table 2: Diversity of plant foods in wild chimpanzees.
Chimpanzee . Moy .Of Number  of FClil
Location plant specieq , . . Reference parts/food
taxon fruit species :
eaten items
Pan Tutin and
troglodytes Gabon 132 111 Fernandez 161
troglodytes 1993
Pan Democratic 110 + 4 Basabose
troglodytes Republic  off unidentified 66 ’ 156
: N ; 2002
schweinfurthii | Congo species
Pan 167 + 24
troglodytes | Uganda 102 N/A Wattsetal. | igentified
: N 2012a .
schweinfurthii items
Pan Pielet al
troglodytes Tanzania 69 N/A ' N/A
: N 2017
schweinfurthii
Pan 43 + 41 McGrew,
troglodytes Senegal, unconfirmed | 34 fruit parts | Baldwin and | 60
verus species Tutin 1988
Pan 52 (fruit taxa)| Dutton and
troglodytes Nigeria N/A 22 known at | Chapman 75
ellioti species level | 2015
Unspecified Tanzania 46 43 Moscoviceet 46
P al. 2007
Pan Bessa, Sousa
troglodytes GuineaBissau| 66 53 and Hockings| 83
verus 2015
Democratic Yamagiwa
unspecified Republic  of] 104 59 and Basabosg 137
Congo 2009
Pan Brayet al
troglodytes Uganda 179 63.5% y ' 111
: . 2017
schweinfurthii
Hockings, .
Pan . 140 (123 wild, Andersonand 212 (188 wild
troglodytes Guinea . N/A and 24
7 cultivated) Matsuzawa :
verus 2009 cultivated)
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Table 3: Nutrient composition of foodsaten by chimpanzees (table from Wrangham, Coriitain and Hunt,
1998).
% Dry Matter
Ripe fruit #Si?pe Leaf Seed Pith Flowers
Lipid 4.9 3.1 14 8.4 1.3 2.5
Crude Protein 9.5 12.0 22.1 14.3 11.1 20.8
Water  soluble) 5 o 8.0 5.3 9.8 11.0 8.5
carbohydrates
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
15.2 Fruits

The majority of plant foods eaten are fruits, which are deemed the most important part of the
OKAYLJ yi1 §S aand AerhaBdez 1993)dZlihg yhajority BB2%) of faeces contain

solely fruit (Dutton and Chapman 2015; Wagisal. 2012; Tutinand Fernandez 1993), and
97.9100% 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 spenhsoming fruits and seeds. Fruit is generally
consumed ripe[88% of all fruit consumption(Bessa, Sousa and Hockings, 2DHs)d
Thompson and Wrangham (2008) found 68.1% of feeding time was spent consuming ripe
fruits. Based orfaecalsamples, ripe fruit€omprised 46.35.6% of the whole chimpanzee

diet (Hockings, Anderson and Matsuzawa 2009). However, a low abundance of ripe fruit does
not result in low consmption of fruits by chimpanzees (Hockings, Anderson and Matsuzawa
2009). Female chimpanzees in Sot RQL @2 ANB | LIISE NI G2 Ff SN (K¢
direction of fruits higher in fat, sugar or NDF (Bstnal. 2016) potentially suggesting a
preference for these fruits. Lian&(ba comorensisar 1) fruit seems particularly important

as it has ben documented in 66% of faeces and is considertadl-aackfood when fruit is

less abundant (Moscovicet al. 2007). Ficusspecies (figs) have also been documented as
frequently seen in the diet (Piet al.2017; Dutton and Chapman 2015; Moscoétal. 2007)

and suggested to be a preferred food by chimpanzees due to consistently bein@#49&6f

faeces (Bassa, Sousa and Hockings 2015; Yamagiwa and Basabose 2009; Basabose 2002). Figs
have also been found in 90% of months (Biedl. 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. Pidbly, 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 frts but use them afall-backfoods (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

29



surronded by a fleshy outer part) fruits were more abundant compared with fig fruits.
Additionally, more female chimmg®nceivedvhen drupe fruits were available, suggesting that
access to preferred fruits could increase ovarian performance (Thompson and \V@mangh
2008). Chimpanzees live in various habitats whereby the foods available differ in nutritional
composition. For example, Hohmaanal.(2012) found fruit samples in Ngogo National Park,
Uganda to be higher in protein and lower in sucrose than fruitsifiai National Park, Cote
5QLO2ANB® | 26SOSNE FTAONB fS@Sta 6SNBE aAiAYAftl N
energy available from fruits (ranging 182 KJ/g DM) (Hohmaret al. 2012). Leaves were
found to contain more protein than fruits, altligh rarely eaten by chimpanzees suggesting
this would have little impact on the protein content of the diets (Hohmatral. 2012).
However, these results could be depend on the ripeness of different fruits when sampled
(Hohmanret al.2012).

15.3 Leavesand pith

Leaves and pith are also important food items for chimpanzees and found ¥86.2% and
15.218.3% of faeces respectively, throughout tbetire year (Bessa, Sousa and Hockings
2015; Hockings, Anderson and Matsuzawa 2009). Chimpanzees comsammeavesduring
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 Huntingand meat sharing

The majority of primates do not consumenebrate prey. Chimpanzegdsowever, 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 nutritionabenefit which is the motivation for this behaviour. Many studies have
reported chimpanzees hunting and consuming red bomonkeys (Stanfordt al. 1994;
Boesch and Boesd®89) which seem patrticularly preferred by chimpanzees as altéony
research sites with both primates have reported red colobus consumption by chimpanzees
(Stanfordet al. 1994) This is possibly because they provide a high nutritional benefit and/or
require less energy to successfully hunt thamest species, resulting in an evolutionary
preference for red colobus (Tennie, Malley and Gilby 2014). Chimpanzees in Gombe, Tanzania
were studied for hunting patterns over ay@ar period and out of 429 mammalian feeds, 82%
were of red colobus monkeys (&fard et al. 1994). Chimpanzees inhabiting Tai National Park,
Cote d'lvoire 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 TaiaMonal 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 wthcolobus monkeys resulted in a
chimpanzee hunt, lthough the likelihood of hunts varied yearly (Stanfetdal. 1994). Adult

and adolescent male chimpanzees were most likely to hunt, contributing to 89.4% of hunts,
and hunting frequency varied monthlyitw the highest frequency of hunting in the dsgason
(Stanfordet al. 1994). However, these variations could be due to fluctuations in the number
of males who were experienced huntdStanfordet al. 1994) Red colobus monkeys are not

the only chimpanzee prey, dmish pigg10.3%)bushbuck(5.2%) and baboons (2.1%) were
also consumed by chimpanzees in Gor{Banfordet al. 1994)and Yamagiwa and Basabose
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(2009) found evidence ofercopithecusnonkeys and a giant forest squirrdPrbtexerus
stanger) in faeces from chimpanzees in Democratic Republic of Congo.

Ly /230S RQL @feeludd mith K08AyUGts obser8ed Wver a 299 day observation
period, equating to an average of 10 hunts per mo(Bloesch and Boesch 198%jowever,

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, anthfound
1.7% of faeceg§Tutin and Fernandez 1993 imilarly, only oneilkng was observed within a
19-month period by chimpanzees in Tanzania where a sitatunga was consumed (Mostovice
al. 2007) and Deblauwe and Janssens (2008) reportédpanzees in Cameroon consume
0.2% of the diet as meat. Additionally, 810 faecal samples collected over five years did not
reveal any vertebrate prey (Piet al.2017). However, faecal samples do not provide the most
accurate evidence faronsumption of vertebrate prey (Bessa, Sousa and Hockings 2015) and
prey consumption is probably underestimated as chimpanzees are likely to hunt
opportunistically (Deblauwe and Janss@@88). As chimpanzees often share meat, analysing
meat remains in fages is not necessarily a reliable way to assess dietary meat as it is not
eguivalent to assessing how often chimpanzees hunt (Metad. 2017).

Although meat sharing is rarely seen in many nonhuman primate speciegt(&ilk013),

meat sharing isommon in chimpanzees (Mooet 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 (Sillet 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€Gik2013).

Invertebrate prey

Chimpanzees are known to eat stinging ants, termites, grasshoppers, weaver and driver ants,
honeybeesand beetle larae (Pieket al.2017; Bogart and Pruetz 2011; Moscowteal. 2007,
McGrew, Baldwin and Tutin 1988). Teeth marks, potentially suggestiimpanzee
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 delibgratelose to eat insects (Tutin

and Fernandez 1992). This may be because they contain more protein and fat than fruit or
vegetables (Rothmaret al. 2014). However chimpanzees in Cameroon consumed
approximately 14g of insects daily equating to 1% of thé/daiake, 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 Fedean1992). 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 foufide 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 chimp&@nets. Analysisfo

805 feeding traces from chipanzees in Cameroon, showed 2.1% of the traces contained
insects, with 82% of these being termites, 12% winged insaldte§, and 6% ofProtermes
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prorepengDeblauweand Janssens 2008). Faecal samples from chimpanzees in Biseaa
revealedbee waxin almost 8% of faeces (Bessa, Sousa and Hockings 2015) which is less than
the 20%of honeybeeproducts 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 produstincluding honey, insects andammals (Basabose 2002).
Similarly, less than 4% of faeces in Nigefi@ameroon contained animal remains (4% carda
FYAYFEX 6FN] FYyR W2iKSND AddiSovaly) inGaionlza argey | Y R
variation in frequency of insects in faeces was seen between montb2%9 and yearly
averages (29%) (Tutin and Fernandez 1992). As with meat consumptioert@brate prey

may be underestimated when assessing quantity through faecal samples.

Male chimpanzees in Senegal spent-TH5% of their daily activity budget termite fishing
(Bogart and Pruetz 2011). Time spent termite fishing increased during theasyprs (from

22.6 minutes in wet season, to 33.6 minutes in the dry season) (Bogart and Pruetz 2011). Luncz
YR . 2Sa0K oHnmMp0 &ad0GdzRASR ySAIAKOo2dzNAYy 3 02 VYYdz
spent 17 minutestermite pounding, whereas two other commuigis 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 withmembers ofone community usg only their hands in the nest,
whereasmembers ofanother community used only their hands during 30% of raids, and the
remaining time used also their arms (Luncz and Boesch 2015). Termites are unlikelglto be
backfoods as fruits and other foods were alant, 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.

15.6 Seasonal dietvariation

Chimpanzees live in environments with clear wet and dry seasons. The wet season provides
more fruiting trees than the dry season (Uganda, Wattal. 2012b; DRC, Basabose 2002;
Gabon, Tutinet al. 1997; Guinediassau, Bessa, Sousa and Hockip@s5) and so
chimpanzees consume more leaves and piths (Basabose, 2002eTatii997), and fruit
species (Dutton and Chapman 2015) during the dry season. However, this may vary depending
on location as Moscovic# al.(2007) found rainfall did notféect tree or liana fruit availability

in Tanzania. Liana fruits varied little across monliizsvever,tree fruits were least abundant

in the dry season (Moscovi@t al. 2007). In Western Tanzania, the end of the dry season /
beginning of wet season yiedd the highest diversity of seeds (Réehl.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 (Rieal.2017). Ripe fruits are therefore deemed

an important food in chimpanzee diets due to the increase in intake during periods of high
abundance (ConkliBrittain, Wrangham and Hurd998).

Seasonal variation is also seen in insect consumption, with a peakeict consumption at

the beginning of the dry season when fruits are low (Yamagiwa and Basabose 2009; Tutin and
Fernandez 1992)Vith less fruit available in the dry season, significantly more animal foods,
bark and other items were consumed by Niger@ameroon chimpanzees, although the
overall rate of consumption remained low (less than 4% of diet) (Dutton and Chapman 2015).
This contrasts research in Senegal, which fahedime-consuming termites was higher than

time eating fruits in Mayduly (Bogaraind 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 (Pielet al.2017). Piekt 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 (SabBter979).

Energy requirements

ConklinBrittain, Wrangham and Hunt (1998) found wild chimpanzee diettained 215.2 +/

42 9kcal/g Additionally, wild chimpanzees have been estimated to consume -B8B88kcal

daily, based on high levels of fibre fermentation (CorBlitain, Knott and Wrangham, 2006).
There was no correlation between the amount of fravailable and daily energy intake, and
energy fluctuated seasonally (ConkBnitain, 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 eneimpm fat, protein and carbs as humans (Conklin
Britain, Knott and Wrangham 2006). Research into chimpanzee energy balance (energy intake
¢ energy used) has shown females have a similar energy balance across periods of varying fruit
availability, suggesig they are most effective at managing energy requirements, whereas
males had varying energy balasteroughout seasons (Ortmann and Boesch 2009). Females
consistently endured individual days with a negative energy balance, although overall, all
chimpanzes had a positive energy balance in all seasons, so were consuming enough to cover
GKSANI o aAO ydziNAGA2Yylf NBIdANBYSyiGa obQ3dzSa:

1.6. Reproduction and life history

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

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

1 Maximal tumescence, where pink swelling is complete in size and colour and most
attractive to maes reaching a max around ovulation (10 days);
1 Detumescence, where swelling decreases and the skin is flaHbyd4gs);

1 Flat, with no swelling (14 days). Menstruation lasts 3 days and occurs some 9 days after
the onsetof detumescencéJoneset al. 1996, Nowak 1999, Caldecott & Mi2805, Marsden

et al.2006; Williamsoret al.2013).

Mating is opportunistic and females may copulate frequently with numerous males.

Male and female chimpanzees both can reach sexual maturiyBatears of age, but feates
normally have their first menstruation at around-1Q years old, and give birth successfully
around 1314 years, following a period of adolescent sterility lastisgyy2ars. It is around the
time of sexual maturity that females often, but not alwaydisperse 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 lé&ays old, where they gain most muscular mass and
testicular volume (Jonest al. 1996, Novek 1999, Caldecotind Miles 2005, Marsderet al.
2006; Williamsoret al.2013).
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The gestation period of the chimpanzeerig8 months (23240 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 zo@svins are often born smaller and weaker (often before the
end of the normal gestion period) than single infantand they put an additional strain on
the mother for feeding them. In some cases, the mother will receive help from otioepg
members to carry her young buais itis difficult for the female to tlee care of 2 or even 3
young, often one or more digKishimotoet al. 2014) Combining average age of female first
pregnancy (134 years), female longevity&§4ears(Nishidaet al.2003) and given an average
interbirth interval of 5 to 6 years (suckling inhibits pgsirtum cyding), females in the wild
normally give birth to a total of  infants in their lifetime (Jonest al. 1996, Nowak 1999,
Caldecottand Miles 2005, Marsderet al.2006).In a study from Mahale (Nishidd al. 2003)
the fecundity of females wasighest at ages 285 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 umbilicalrd and eats the placenta. Neonatal weight is
estimatedatH ®p 1 3IPd ¢KS @2dzy3 Of Ay3da G2 AG& Y2iKSN
and after some weeks the infants travel dorsally (Williamsbal.2013).

Primates and great apes speciflgahave 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 (Goaki1983; Matsumot@ndHayaki 2015potentially adding

a fifth, neonate state from @ months of agelInfancy ends with weaning and return of
Y2iKSNDa 2 S3adve@asof dge) N fryeRile chimp is able to move around and
climb independentlyof 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
occursat around 8-9 yearsof age. Adulthood is characterised by both physical and social
maturity and occurs at an age of I 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 lowetongevity 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 dvereze

not uncommon.

In a demographic study fronviahale (Nishidaet al. 2003) the major cause of death was
disease (48%) followed by senescence (24%) and intraspecific aggressiomr{ti@2)igh
infant mortalityat around 50%The deaths listed as being caudsdsenescence are not listed
with underlying death causes.

The most important cause of mortality in the Kasekela community of Gombe National Park
(Williamset al.2008) was illness (58% of deaths with known cause), followed by intraspecific
aggression (@% of deaths with known cause)

34



1.7. Social structureand 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
communitiesat sexual maturity while males remain in their natammunities maintainng a

male philopatric system, and thus avoiding inbreeding.

Chimpanzees live in smalled fissiorfusion communities, in which a core of related males
patrol the community boundaryCommunity size ranges from ~20 to ~150 individuals, with
only one commurny larger than 100 individual[litani 2006, NewtorFisher 2002, Sugiyama
2004, Goodal1986, Wangham2000, Nishideet al. 1985, Nishideet al. 2003, Boescl&
BoeschAchermann2000, Gagneux, Boesand Woodruff 1999) All members regularly
associate with each other but also split up in smahertiesfor shorter or longer period of
time. Partysizes (4 to 10 individualsghange quickly and are unpredictable exceptfémales

with immature offspring(Goodall 1986, Chapmaet al. 1993, Boesch 1996Fuwuichi 2009,
Sakural99%4, Boescland BoeschAchermann2000,van LawickGoodall 1968, Nishid&9689.
Partysize increases with availability of oestrus females@rahges also with food availability
and type of food with smallepartieswhen foraging in the canopy or using tools (ants and
termites).Partiescan consist of one or both sexes as well as different age cladsssystem
makes it easier to exploit resources of various sizes, seasons, and locations within the
O2YYdzyAléQa K2YS NYy3S FyR aAl S FyR O2YLRaardi
predators, including humans, the presence of other mammal specidshe availability and
distribution of water and nesting sites as well as food abundance (Caldewbiiles 2005).
Bisexuapartiesusually contain more males than females. Community home range sizes vary
with community size and habitat especially btween forest/ woodland on one side and
savannah on the other. In the former estimated range sizes @2 Kntwith an average of

12 knt, while in the latter, they often exceed 65 knCommunity size range is-89, averaging

35 (Nowak 1999; Williamson 28).

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 1986S ¢ (iFslyert999).Males are usually found with

females in mixed parties, whereas females often range alwitie their offspringor in small

parties with other femaleg¢Caldecottand Miles 2005) Male sociality predisposes them to

affiliate and cooperate in several behawmial contexts.They form stable subgroups, of

individual males that over a longer period maintain closer bonds to each other than to other
community members (Mitanand Amsler 2003)As noted previously, male chimpanzees

spend considerable time grooming ea2hi KSNJ 'y R FFNB ¢Sttt (1y26y F2
coalitions in which two individuals join forces to direct aggression toward third parties. Males
Ffaz2 Kdzyd G2 3S0KSNIermdlianbss to Whprovéa theddtnBianetradk, f 2 y 37
and communally diend their territories during boundary patrols (de Waal 1998; Muller and

Mitani 2005; Williamsoret 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 chaughsas

a young male trying to take his place in the hierarchy, an older male loosing influence, males
having formed a newoalition, death of a male et@he communities typically have a clear

male hierarchy with the alpha (dominant) male as communitgdéeathough often depending

on the support of one or more other malédost female aggression is related to competition

over food or defence of offspring, whereas male aggression tends to result from competition
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1.7.2

over dominance statyswhich is about firsiaccess to food and females in he&emale
reproduction is limited primarily by environmental resources such as food, whereas male
reproduction is limited primarily by access to femal&oddall 1986; Muller 2002; Nishida
1989.

The presence of swollen fates (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 higanking males may form alliancesprotect these
females and then tolerate each other mating with them. In sarasesfemales also manage

to slip off into the forest with a preferredonsort 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 onlgh highranking malegMatsumotoOda
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 bégyto associate more with adult males, while females often continue

to associate with their mothers in early adolescence before transferring to other communities
in later adolescenceFemales may also use extra group mating as part of their reproductive
strategy, without leaving the natal group apart from for matimgtransfer between groups
more often (Gagneuxt al. 1999 Mitaniet al.2002, Brentt al.2001)

Behaviour

The complex behavioural repertoire of the species makes thisttensive to describe in any
satisfactory way ands outside the realm of these guidelineShe following citation rbm
Caldecottand Miles (2005)clearlyembraces this complexity:

It is hard to describe any aspect of chimpanzee behawandecology in isolation from any
other. Few of their dagto-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
behaviair in different contexts.The options for behavig are also very wide, since more
complex behavior has been reported for this species than for any other-haman animal.

A list of the behavioral patterns displayed by Mahale chimpanzees included over 500
descriptive terms, of wich 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 behawiove therefore refer to the ehogram below
andrelevant literature in the reference lisincluding Nishidat al. (2010) which includes an
audiovisualencyclomediaof chimpanzee behaviour.

Bhogram ofspeciesspecificbehaviours with a description of each behawigNishidaet al.
1999 @vailable as free download):
https://www.jstage.jst.go.jp/article/ase1993/107/2/107_2 141/ pdéhar/en
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2.00ur welfare commitment
Jeroen Stevens, Claudia Rudolf Roir

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 neettaall help
chimpanzeeholders to better understand our standards in husbandry for this species. The
WAZA Animal Welfare Strategy (Mellerr al. 2015) is providing a structured and unifying
framework for managing and assessing animal welfare in zooldgstéautions. 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
OFiSIA2NASa 2F al af 2 g Q&l-bkidgSTNAt Ndarms desided thesbadict y S a a
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 choiceséeFg. 4).
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Figure 4:The aspiration of the WAZA Animal Welfare Strategy is to direct animal welfare attention towards the highest

OFGS3I2NASa 2F al df26Qa-0BRNAVARKSEST (BHBENISAR2ETRNBENSAS)
requirements for survival, includintrition systems, understood through experience and science. In the trunk,
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KSFt K OFNB YSSia GKS IyAvYlrtaQ LKeaallt FyR al¥Sde ySS
welfarerelated activities that the best zoo and aquarium design ar@mhagement would make available to the

animals. The birds taking flight from the tree represent perhaps an ideal of zoos and aquar&iaising and

encouraging natural abilities. As a tree provides a complex habitat for other speciespaaguarium an 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 backgroundsénfie 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 Healtlg, OIE):

a! YAYLf ¢St Fahahnal ¥ Sopiggavithkh2 gonditions 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 sufferingripdeasant

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 ef éimimal; the treatment that

an animal receives is covered by other terms such as animal care, animal husbandry and
KdzYl'yS GNBFGYSydoé

Animal welfare is regarded as tlowerall stateof an individual. Both negative and positive
experiences are significarE 2 NJ St FF NBd ¢KS FyAYIlIfQa St Tl
between them. Thé y A Y I f Q &ill e &1f tiehedBveside 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

LR AAGADBSD |1 26SOSNE 6KSY A& Yy FYyAYFEQa 6St FI
a positive state of welfare when their physical and behavioural needs are met anttivhie
environment provides them with complexity, rewarding challenges and choices over time
(BernsteinKurtycz 2015). This does not mean that all states of discomfort should always be
eliminated for all individuals. This is neither a naturalistic approswhis 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, stressas 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 shoiperiod event which an individual can tolerate or even benefit from. Chronic

stress means thaa stressor is a longerm 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 anpaoot

dzy RSNRUGI YR OGKIFG Fy FYyAYFHEQa ¢StEFINBE adladsS Aa
GSNE LI222N) YR @SNE 3I22R YR (KIFG +Gd RAFFSNBY
improve. To what degree the level of discomfort is acceptabl@afandividual 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 straigitéoyd nor simple. How can we then
NEBfAlFLofe FaasSaa |y FyAYlFfQa yS3l &ved8nains/ R LJ2 &
model (Mellor and Beausoleil 2015) is a simple and useful framework for understanding
systematic and structured assessments oinaal welfare geeFig 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 welfarassessments. 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 B subjected to continuous updates which, at each stage, incorporate modern verified
scientific thinking relevant to animal welfare assessmeatFig.6). Hence, the latest update

of the model includes specific guidance on how to evaluate the variouscisied human
behaviour on animal welfare and the potential it has to elicit welandancing positive
affects or welfarecompromising negative affects (for more details cf. Medibal. 2020).

PHYSICAL/FUNCTIONAL DOMAINS

NUTRITION ENVIRONMENT PHYSICAL HEALTH BEHAVIOUR
Negative Positive Negative Positive Negative Positive Negative Positive
Deprivation of food Appropriate Envi | Envi | Disease Fitness Behavioural Behavioural
Deprivation of water nutrition challenge opportunity & Injury Ableness icti pressi

Malnutrition Avaliable food choice

Figure 5: The Five Domains modelfioderstanding 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 wBIch@S NA &S G2 Iy FYAYFEQad 6St Tl NE
Strategy 2015)
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Human-animal interactions likely to generate negative affects [examples]

Persons near animals that have had fittle or no prior human contact
[Animals: rangeland, free-roaming and feral animals; wild-caught fish for display and other wildlife caught for use as pets.]

Persons whose presence adds to already threatening circumstances
[Wildlife managers: trap-kill, trap-mark-release, capture-relocate; closely confined with no refuge; hands-on zoo visitor or
tourist events. Livestock handlers: farmhands, transport drivers, sale yard staff, slaughterhouse workers. Veterinary care teams:
veterinarians, veterinary nurses, animal attendants and owners.]

Persons whose current actions are directly unpleasant, threatening and/or noxious
[Actions: psychological/physical abuse; serious mistreatment or neglect; physical restraint for aversive management or
therapeutic pracedures; aversive training methods; separation from dependently bonded companion animals; some
veterinarians; riders whipping tired horses in sport.]

Persons whose prior actions are remembered as being aversive or noxious

[Persons: intentionally cruel persons, unskilled trainers, unskilled animal handlers, stockpersons who apply routine noxious
procedures, some researchers, some veterinarians, some farriers.]

Bonded humans whose actions cause unintended harm

[Actions: affectionate displays seen as threatening by the animal; owners absent from bonded pets for long periods; owners
delaying efficacious therapies; delayed end-of-life decisions for animals with compromised welfare.]

Human-animal interactions likely to generate positive affects [examples]

The companionable presence of persons who provide company and feelings of safety

[Persons: Owners and/or caregivers whose animals are closely bonded to them, including companion, recreational, hobby
farm, service, disability, breeder and other animals.)

Persons who provide preferred foods, tactile contacts and/or training reinforcements

[Persons: companion animal owners, animal care staff; trainers using positive reinforcements; zoo staff using food
enrichments.]

Persons participating in enjoyable routine activities
[Activities: games, daily exercise, regular training.]

Persons participating in engagingly variable activities
[Activities: diverse daily service functions, training schedules and/or opportunities for new experiences.]

The calming presence of familiar persons in threatening circumstances
[Actions: hands-on gentling by persons strongly bonded to the animals.]

Persons acting to end periods of deprivation, inhibition or harm
[Activities: delivering water, food, company and liberty from confinement ]

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 animdldelloret al.2020).

A third major concept that is crucial in maintaining good welfare in captive animals, that also
applies to chimpanzees is tH#&4/7 across lifespamanimal welfare concept developed by
Brandoand Buchanan Smith (2017). As mentioned above, the welfare state of an animal is
SELISOGSR (2 GFNER G RAFTFSNByG &adl3asa 2% Ly |
dza (G2 02y aA R&EiNg exgerenclsgeriyg. I0fdQ &¢ 2 |j dz2 § Laré a8 | dzil K 2
spends a limited number of hours at a zoo, wildlife centre, or sanctuary. The ahiovadser,

are there 24/7, yearound 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 during86daylight hours, which are not necessarily
biologically relevant times for the animals. Care staff are not normally present tovetesed

provide for the needs and preferences of captive animals most of the time 18 h&lay).
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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 Hahita G KIF G YSSi
y' S S RAthbugh 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 bagexhu 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. Additiafly, 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 negave 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 (Ketlat. 2018).

Z0OO0S AND SAFARI PARKS

1417 across lifesp,

Birth
Baby
Juvenile
Adolescense
Reproductive age
Senescence

)
Daytime Biological adaptations
Nights-time Evidence base
Weekly Habitat management
Seasonal Technology
Weather Climate Roles and challenges of zoos,
Zoo visitors

Husbandry routines

WWW.247animalwelfare.e®

Figure 7: Schematic overview of the 24/7 across lifespan welfare concept. It shows the different life stages and aspects that
Oy AY¥tdzSyOS Iy Xci/BrRehdd Anid BricHa®@@mitH. 2057 2 GSNJ GAYS

The specifications given in the following chapters are under constant review in order to
improve themanagement 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 ariiatg.

are constantly improving the lives of animals in our care. As we learn more and more about
animals and their needs in the wild and in captivity, the concept of animal welfare will
continue to evolve. By combining theoretical frameworks and ourecu 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 expegien

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 physeath, behaviour and
mental state. We should take this opportunity in order to reduce stress in difficult
management situationsfor animals and the staff involved.
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2.1 mlclosure(accommodations)
Tom de Jongh

211

The space in whiathimpanzees 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 complea&isinicture

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 chimpanzes1 S| OK 2 KSNRa O2YLJl ye
changing combinations. This system, natural to chimpanzees and other species is called
AFAFdB@BAR Y E O

In order to optimize this system, the rooms that are available for the chimpanzees at any time
should ke 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 fissiorfusion, 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 posdib 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 refer2d.1.3 Facilitfor 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.a8afing individuals during the

night in sleeping rooms was common practice in the past but should no longer be done.

Boundary

All barrier materials should be neabsorbent and easy to clean and/or disinfect if needed.
Ceilings can either bkept 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 cding 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 amegs

and provides a view on neighbouring groups, keepers, public and the surroundings outside.

21
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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 &tilirs.

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
(Coeet al.2001). For that reasqthe water moat should be 7m wide or moré&€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 er@ajentle 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
aK2dz R y20 ocwater ontielaBnadlside of theamoat. K

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 slopesinless 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 surfacadtire, 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 helpo 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 enclosules WRSIF R SyRaAQ 2F LI2&aaAo
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 mat 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 orimit 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 -tipsgsitor experiences.
To limit the costs, smaller glass windows built into vertical walls carsée.

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 tittaisien infections between the
animals and visitors.

The big advantage of glass for the visitor experience, the tlpssontact with the animals,

can be a disadvantage for the chimpanzees. Interactions with the visitors may affect the intra
specific behaiour of some individuals. This effect can be reduced by planting a vegetation belt
between the visitors and the glass wall. In some cases, so callevaynglass can be
considered.

The thickness of the glass sheets may vary depending on the sheet siagefage 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 combiiteaklectric wires running
across the top of the glass panels (only for additional safety, not as a primary baAgefby
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, speciahcard also be given to the
destructive capacities of chimpanzees, that may use stones, bolts or other hard objects to
break or scratch the windows. Mulyered, hardened glass is more resistant to this
behaviour, but daily control of the enclosure andmaval 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 sface, should be avoided, they can be used to climb the barrier.

2.1.1.3 Dry moats and walls
0 @ tshaped dry moat

5NE Y2 (a5z -shape® ParalelFwallg §ee Fig. 8), are not preferred for
chimpanzees as these could fall into the ma€though 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 escapmf 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 thestakers.
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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.

;D ) CA 3 dzNB & yédry mdats areknotld@Rrred

for chimpanzees

0 & sshaped dry moat

L ¥ ishaped dry moatdeeFig.9.) is used as a barrier for a chimpanzee enclosure, then

0KS @SNIAOFE LI NI 2y GKS @AaAG2NRA aARS Kl a
d0NHzOGdzNBaxX YAYAYdzy KSAIKGO Fa Ay GKS O 485:
sideof the moat should slope at less than 45 degrees and should be able to allow for the
YVIGdz2NF £ 02y GFAYYSyld 2F GKS &az2it 2y GKS OKAY

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

The visual disadvantages@®fK S&S Y2 Ga | NB @S NE-shapgdydiyt | NI {2
moats or to those of other walls, see below.

’ ‘lv , Figurech ® -shapeéd dry moat

Chester Zoo has y 2 NI y 3dzi I y Sssi@aped drylzhdat, bat viihiivater ¢ +
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 enclosuseg Fig. 10
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Figure 10:

Wet moatof an
orangutan enclosure
in Chester, with
water running over
the slope on the
enclosure sid.

o Walls

The goal, obviously, is to create nolimbable walls. The texture must be relatively
smooth to prevent foot or finger holds. Doors amthdowsillswith 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 thlls 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 barrierdgiowever, 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 surehat 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 aninm 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 bette to make a wiremesh 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 langer th

ca 1 meter hat 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 haveseveral windows. An additional disadvantage of the completely enclosed
wall is that wind cannot cool the enclosure when temperatures are very high.
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