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abomasum 113
Acacia species 18
defences 19–22
as food 16–19, 28–30, 34

adrenal gland 116
age
colouring 89, 151
demographics 53–54, 152
estimation from teeth 106–107
growth 140, 141

Akagera National Park 206
Algeria 5
allergy to giraffe hair 177
Altwegg, R. 2
Amboseli National Park (Kenya) 185, 206
American Zoo and Aquarium Association 113
anaesthesia 117–121, 164
anatomy 100–116
cardiovascular 121–122, 123–124
reproductive 77, 141–142, 145

Anderson, Virginia 45, 47, 49
Angola 202
Angolan giraffe see Giraffa camelopardalis angolensis
antelope 65
ants 21
Arab scholars 9–10
arteries 122–126
arthritis 163
artificial insemination 135
Arusha National Park (Tanzania) 25, 45, 49–50, 52, 65
Association to Safeguard the Giraffes of

Niger (ASGN) 193–194
Athi Plains (Kenya) 25, 20

Badlangana, Ludo 3, 87, 88, 104, 114
Baringo giraffe see Giraffa camelopardalis rothschildi
Baringo, Lake 197
Belgrade Zoo 160

bending down 69, 70
Bercovitch, Fred 43, 44, 145, 151
Berlin Zoo 75
Berry, Philip 24, 43, 44, 151, 199
bioacoustics 84, 200–201
biomass

of animals 15, 51
of vegetation 17–19

birds 58, 95, 151n
birth 108, 136–137, 144–145

seasonality 7, 28, 137
blood pressure 88, 121, 122, 123–125
body odour 99
body posture 72–73, 78, 130

while sleeping 74–75
body shape see morphology
body temperature 131, 132–133
Bolger, Douglas 40
Boma National Park (South Sudan) 199
bonding behaviour 45, 179–182
bones 100–102

osteophagia 31–32, 102
Botswana 205
Bour-Algi Giraffe Sanctuary (Kenya) 201–202
brain 115, 121, 123–125

keeping cool 131–132
breathing rate 127, 132
breeding see reproduction
Brenneman, Rick 5, 32
Bronx Zoo 168, 173n
Brookfield Zoo ix, 139
browse

in the wild 1, 17, 18, 24–30, 33–37, 131
in zoo diets 155–156

browse unit (BU) 33
buffalo 100–101
buffalo weaver bird 58
Buffalo Zoo 75
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bull giraffe see males
bush meat 14, 15, 17, 195, 206
Bush, Mitchell 117, 120

caesarean sections 144–145
Cairo 199
Caister, Lauren 37
calcium 32, 38, 101–102
calf see young giraffe
camel 133n
‘cameleopard’, origin of name 9
camera traps 50, 70, 151
Cameron, Elissa 1, 81
Cameron Park Zoo 163
Cameroon 25, 196
cancer 97
canine teeth 106
cannibalism 151
Cape giraffe (G. c. giraffa) 25, 63–64, 98, 189, 202
Cape Province (South Africa) 25, 33
Caprivi strip (Namibia) 203
capture methods 54, 117–121, 195
cardiovascular system 121–126
carotid artery 122–123, 131–132
carrying capacity 32
cars, response to 83, 86
Carter, Kerryn 44, 45
castration 148
cattle 25, 83, 114, 154
cattle egret 58
Central African Republic (CAR) 195
cervical vertebrae 3, 101, 108
Chad 196
Chaffee Zoo 175
cheek teeth (molars) 106, 107
Cheeky (female giraffe) 97, 135, 178
cheetah 55
chewing 73, 112, 116
Cheyenne Mountain Zoo 109, 136–137
China 12
chromosomes 141
Churcher, Rufus C.S. ix
Cincinnati Zoo 177
Ciofolo, Isabelle 42, 59, 62, 193
CITES (Convention on International Trade in Endangered

Species of Wild Fauna and Flora) 94
Citino, Scott 121
Clauss, Marcus 107, 156, 158, 159, 160
Clifton-Bumpass, Lisa 173, 175
coat pattern 7
colouring 35, 88–91, 89, 151, 191
in identification 39–40, 90–91, 92, 93, 200

cold weather 94, 130, 160, 183
collars, radiotracking 49, 206, 205
Cologne Zoo 167
colostrum 140
colouring 35, 88–91, 89, 151, 191

communication 84–85, 200–201
community-based conservation programmes 185, 193–194,

201–202
conservation 14–15, 184–208
food availability and 23, 32–34
G. c. angolensis 189, 202–205
G. c. antiquorum 189, 194–196
G. c. camelopardalis 189, 199
G. c. giraffa 189, 202
G. c. peralta 186, 189, 191–194
G. c. reticulata 186, 190, 200–202
G. c. rothschildi 186, 190, 196–198
G. c. thornicrofti 190, 199–200
G. c. tippelskirchi 190, 205–206
human-impact factor 82–83
importance of individual races 8, 185, 207
organizations 188, 193–194, 207–208
population decline 52, 57, 186–191
translocation of giraffe 33–34, 54, 197–198,

202, 203, 206
contraception 144
Cornelius, Andri 34
coronary arteries 123
corticospinal tract 114
cow giraffe see females
creches 48–50, 138
crocodile 55

Dagg, Anne Innis 9–10, 176
Dallas Zoo 168
danger, response to 53, 55, 73, 81–83, 86
darting procedures 117–121, 118, 120, 195
daytime activity 60–74
Deacon, Francois 33, 201, 205
death
behaviour towards dead giraffe 148–151, 149
mortality rates 152, 153

deer, gait 61, 62
defence against predators 55–56, 79, 83
Demment, Montague 36
Democratic Republic of Congo (DRC)

(formerly Zaire) 25, 195
demographics
age 53–54, 152
sex ratios 52–53, 137
see also population density

deslorelin (DESL) 144
diarrhoea 113
diet 1, 17, 24–25, 33–37, 131
diseases related to 155, 158–161
in zoos 107, 154–157
see also feeding

digestive system 73, 109–114
parasites 160–161, 210

diseases
cancer 97
gastrointestinal 113, 155, 160–161, 210
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infectious 17, 88, 95, 160–161, 209–211
locomotory 161–163
serous fat atrophy 94, 159–160
urolithiasis 32, 131, 158–159
in zoos 155, 157–163

Disney’s Animal Kingdom 153
dissection 100
distribution 187, 191, 196, 200, 202, 203, 205–206
DNA analysis 5, 8, 141, 205
Doherty, John 46, 200
dominance 2, 45–48, 78–79, 89–90
Dortmund Zoo 110
drinking 65, 69–70, 71, 157
droppings 98, 113
drought 32, 38, 70, 115
du Toit, Johan 1, 28, 34, 81

ear/hearing 84, 85, 95, 200–201
East Africa 17
see also individual countries

ecosystems 16–19, 33–34
managed 23, 32–33

Egypt, ancient 9, 10
eland 55, 180, 183
elephant 16, 23, 94–95
embryo 91, 122, 144
enamel hypoplasia 107–108
Endangered Species Act (USA) 94
energy budgets 27–28, 160
England 12, 13
enrichment programmes in zoos 167–168, 169, 170, 171
environmental changes 16–19, 23, 32–33
estrus cycles 135, 143, 145
Ethiopia 82–83, 199
ethograms 59
Etosha National Park (Namibia) 38, 44–45, 50
Europe, the giraffe in history 9, 11, 12–13
evolution 3–5
horns 4, 97
Lamarkism 1, 91–94
neck 1–3, 115
races 5–9

exostoses 97–98, 103
extralimital introductions 33–34, 54, 197–198, 197, 202, 206
eye/vision 85, 102, 116, 175

face 102–103
faeces 98, 113
farmers/farming 64, 194, 198, 201
fatty acids, dietary 155, 157
feeding 24
in closed and extralimital ecosystems 32–34
diseases related to diet 155, 158–161
evolution of a long neck 1–2
food preferences 17, 18, 24–31, 34
foraging techniques 24, 27, 28, 29, 30, 31, 110
gender differences 27, 34–37

habitat effects 17–19, 23, 33–34
herd size and 43
pica 31–32, 102
plant defences 19–22
seasonal migrations 38, 62–64
in zoos 107, 154–157, 164, 165–167, 166, 169, 177

females
feeding 27, 34–37
life span 152
reproduction 135–137, 141–142, 142–145, 146–147
size 100
skull 98, 105
social behaviour in the wild 40, 42, 44–45, 48
social behaviour in zoos 179–182
vigilance behaviour 82
see also maternal behaviour

fences, getting over 58, 67–68, 69
Fennessy, Julian 185, 204
fibre, dietary 156, 159
fights 3, 73, 77, 79, 81, 88, 97

serious 2, 47, 78–79
sparring 46, 78, 76

fire 17, 198
fission/fusion giraffe society 8, 43–45
flehmen 145–146, 147
flight distance 53, 86
flowers, dietary 28–30
foetus 91, 122, 144
food see feeding
foot 109, 116, 125, 162

overgrown hooves 162, 163–164
foot-and-mouth disease 161
foraging techniques 24, 27, 28, 29, 30, 31, 34–37, 110
fork-tailed drongo 58
Forsythe, Katherine 33
Fort Wayne Children’s Zoo 175, 177
fossil giraffid species 3–5, 4, 97, 108
Fossil Rim Wildlife Center 119
Foster, Bristol ix, x, 39, 40, 41
France 12–13
Franz-Odendaal, Tamara 107
friendships between giraffe 40–45, 179–182
frontal sinus 104–105, 140
Fust, Pascal 82–83

gait 60–62, 61, 62
galloping 63, 65, 66–67, 66, 67
neck movements 65–67

gall bladder 114
Gambella National Park (Ethiopia) 199
Gambia 191
Garamba National Park (DRC) 25, 195
Garissa Giraffe Conservation Program 201–202
gastrointestinal system 73, 109–114

parasites 160–161, 210
geophagia 31–32
gerenuk 24
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Germany 13, 94
gestation period 135, 144
getting up 67, 68
Ginnett, Tim 36
Giraffa camelopardalis angolensis (Angolan giraffe) 138
conservation status 189, 202–205
males, coat colour 89
social behaviour 44–45, 50
travelling and migration 38, 63, 65

Giraffa camelopardalis antiquorum (Kordofan giraffe) 25,
189, 194–196

Giraffa camelopardalis camelopardalis (Nubian giraffe) 82–83,
189, 199

Giraffa camelopardalis giraffa (Cape giraffe) 25, 63–64, 98,
189, 202

Giraffa camelopardalis peralta (West African or Nigerian
giraffe) 206

conservation status 51, 186, 189, 191–194
feeding 25, 37, 38
home ranges 64
social behaviour 42–43
travel and migration 38, 62–63

Giraffa camelopardalis reticulata (reticulated giraffe) 39–40,
77, 186, 190, 200–202

Giraffa camelopardalis rothschildi (Rothschild’s giraffe) 29,
42, 46, 49

colouring 89, 89, 92, 93
conservation status 186, 190, 196–198
feeding 25
horns 4, 98, 103

Giraffa camelopardalis thornicrofti (Thornicroft’s giraffe) 9,
25, 43–44, 64, 98, 152

conservation status 190, 199–200
Giraffa camelopardalis tippelskirchi (Masai giraffe) 7, 9, 25,

40, 152
conservation status 190, 205–206
social behaviour 45–43

Giraffa jumae 5
Giraffe Conservation Foundation (GCF) 188, 207
Giraffes’ Ear Disease 95
Giraffe Manor (Nairobi) 15, 196–197
giraffe skin disease 88
Giraffidae family 3–5, 61, 97
GPS satellite collars 49, 206, 205
grazing 30–31, 107–108, 160–161
growth and development 101, 139–140, 141
Guadalajara Zoo 163

habitat 16–19, 18, 20, 22, 23, 36–37
hair 91–95
Hall-Martin, Anthony 38, 91, 107, 137
hand-rearing of calves 136–137, 140
hard palate 112
hartebeest 5
head
horns 3, 4, 95–98, 96, 103, 131
mouth and tongue 109–112, 110, 111

skull 98, 102–105, 103, 104, 105
teeth 106–108, 112

head throw behaviour 85
health see diseases
hearing 84, 85, 200–201
heart 121–122
heat resistance see thermoregulation
height 41, 87, 100
herding behaviour 8, 39–48, 42, 47
gender differences 40, 42, 43, 44–48

hide see skin
hippopotamus 130
history, the giraffe in 9–13, 199
depictions of giraffe 6, 7, 10, 11

Hluhluwe-Umfolozi National Park (South Africa) 202
home range 64–65
homosexual behaviour 76–77
aunts shocked by 76n

hoofprints 63, 98
hooves 109
overgrown 162, 163–164

horns 3, 4, 95–98, 103, 131
horse, gait 62
hot weather see thermoregulation
housing requirements in zoos 69, 162, 165, 183
humans
conflict with giraffe over resources 32, 194, 198,

201, 206
human–giraffe relationships 11, 15, 176, 177
human-impact factor 82–83
man-made structures 58, 67–68

hunting 13–14, 15, 193
see also poaching

Hwange National Park (Zimbabwe) 30, 203
hybrids (interracial) 5–6, 154
hyena 55
hyperthermia 70, 119

identification of individuals 39–40
immobilization techniques 117–121, 118,

120, 195
implantation 141–142
incisor teeth 106
indoor enclosures 162, 165, 183
infertility 135
infrasound communication 84, 200–201
interbreeding between races 5–6, 154
International Association of Giraffe Care Professionals

(IAGCP) 207
intestinal parasites 160–161, 210
intestines 113–114
Isbell, Lynne 35
Italy 11
Ithala Game Reserve (South Africa) 23

joint disorders 162, 163
jugular vein 125
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Kalahari Desert 5, 205
karyotype 141
Kenya 23, 25, 51, 64, 152
conservation 32–33, 57, 184–185, 196–198,

200–201, 206
Kenya Wildlife Service 196
Kgalagadi Transfrontier Park 205
kicking 55–56, 79, 86
Kidepo Valley National Park (Uganda) 196
kidney 32, 115
Kigio Wildlife Conservancy (Kenya) 198
Kilimanjaro giraffe see Giraffa camelopardalis tippelskirchi
Kordofan (Sudan) 195
Kordofan giraffe (G. c. antiquorum) 25, 189, 194–196
Kristal, Mark 75, 136
Kruger National Park (South Africa) 25, 28–30, 55
kudu 24, 33, 55
KwaZulu-Natal (South Africa) 23, 20, 202

lactation 37, 140
see also nursing mothers

Laikipia district (Kenya) 35, 83
Lake Manyara National Park (Tanzania) 65
Lake Nakuru National Park (Kenya) 32–33
Lamarckism 1, 91–94
lameness 161–163
laminitis 162
Lamprey, Hugh 24
Langman, Vaughan 128, 129, 31, 48–49, 55, 70, 132, 133
Large Herbivore Ecology Programme 205
large intestine 113
laryngeal nerve 115
larynx 84
laser therapy 109
Le Pendu, Yvonnick 42, 62
leg anatomy 101, 109, 116
blood vessels 123, 125–126

leg disorders in captive giraffe 161–163
leg lift behaviour 78, 80
leopard 9
Leuthold, Barbara 24, 40, 60, 152
Leuthold, Walter 24, 60, 152
Libya 3
licking see oral stereotypical behaviour
life span 152
lion 32, 35, 43, 53, 55–57
kicked by giraffe 55–56, 79

Lion Country Safari (USA) 160
liver 114
livestock 25, 83, 114, 154
locomotory problems in zoos 161–163
London Zoo 13
longevity 152
Luangwa Valley (Zambia) 25, 43, 64, 199
lung 127–130
lying down 67, 74, 181

Madden, Derek 20, 21
Magadi, Lake 31
males

colouring 35, 89, 89–90, 151
dominance 2, 45–48, 78–79, 89–90
feeding 27, 34–37
fighting see fights
home ranges 64–65
horns 97–98, 103
interactions with calves 47, 78, 148
life span 152
predation 35, 55
reproduction 42, 76–77, 137, 142, 145–148, 152
size 100
skull 98, 102, 104
solitariness 40, 42, 43
vigilance behaviour 82
in zoos 148, 178

Mali 191
Maluf, N.S.R. 115
man, interactions with see humans
Manger, Paul 3, 87, 88, 104
Maple, Terry 179
Marais, Andri 34
Marker, Laurie 33
Marloth Park Reserve (South Africa) 58
Marwell Wildlife (UK) 181
Maryland Zoo 180
Masai giraffe see Giraffa camelopardalis tippelskirchi
Masai Mara National Reserve (Kenya) 57, 206
mastication 73, 112, 116
maternal behaviour 45, 46, 48–50, 135, 136,

138, 139
nursing 37, 50, 139, 140, 178
towards dead calves 148–151, 149

mating 146, 152
Matopos National Park (Zimbabwe) 25
Mauritania 191
Mbuluzi Game Reserve (Swaziland) 57
Melbourne Zoo 142
Meru National Park (Kenya) 184
Miami Metro Zoo 137
microsatellite DNA 5, 141, 205
migration 38, 62–64
Mikumi National Park (Tanzania) 95, 36
milk 140
milk teeth 106
minerals (Ca and P) 32, 38, 101–102
Mitchell, Graham 2, 100, 108, 121, 124, 125,

127, 133
mitochondrial DNA analysis 5, 8, 141
molar teeth 106, 107
Morocco 5
morphology 87–98, 100, 130

health status 153
mortality rates 152, 153
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mounting behaviour 76–77, 146
mouth 109–112, 110
teeth 106–108, 112

Mozambique 202
Mpumalanga (South Africa) 38, 51, 64, 130
Muller, Zoe 150, 148, 197
Münchener Tierpark Hellabrun 162
Murchison Falls National Park (Uganda) 55, 196
muscles 115–116
mutualistic relationships 55, 58
Mwea Natural Reserve (Kenya) 196

Nairobi National Park (NNP) (Kenya) 25, 51, 64, 206
Namibia 22, 50, 65, 203
see also Giraffa camelopardalis angolensis

nasal region 102–103, 132
Nashville Zoo 183
neck
anatomy 3, 101, 108
blood pressure and 121, 122–123
evolution 1–3, 115
movement 65–67, 68
muscles 115–116
posture 72–73

neck stretch behaviour 84
necking behaviour 77, 79
nematode worms 160–161, 210
nervous system 114–115
newborn giraffe 49, 96, 136–137
maternal care 48, 49–50, 140
size and shape 95, 108, 136
in zoos 136–137, 139, 140

Niger 25, 51, 62–63, 64, 191–194
see also Giraffa camelopardalis peralta

Nigeria 191
Nigerian giraffe see Giraffa camelopardalis peralta
nighttime activity 74–76
Noonan, Michael 75, 136
Nubia see South Sudan; Sudan
Nubian giraffe (G. c. camelopardalis) 82–83, 189, 199
nuchal ligament 109, 116
nursery groups 48–50, 138
nursing mothers 37, 50, 139, 140, 178

Oakland Zoo 163, 167, 173
oesophagus 112
oestrus cycles 135, 143, 145
okapi 3, 4, 61
Okavango Delta (Botswana) 205
old(er) males 89, 151, 152
omasum 113
omega-3 fatty acids 155, 157
Omo National Park (Ethiopia) 82–83, 199
Ongava Game Reserve (Namibia) 70
oral stereotypical behaviour 164–167
strategies to reduce 165–167, 166

ossicones see horns

osteophagia 31–32, 102
ostrich 55
ovary 141, 145
overstocking 25, 33–34
oxpeckers (Buphagus spp.) 58, 95

pacing behaviour (stereotypical) 165
Paignton Zoo Environmental Park 166
painting, by giraffe 172
palate 112
palewinged starling 58
parasites
intestinal 160–161, 210
skin 58, 70–72, 99, 209–210

Parc National de Waza (Cameroon) 25, 196
Parker, Daniel 33, 34
parturition 108, 136–137
pathogens 17, 88, 95, 161, 210–211
see also parasites

Pellew, Robin 16, 17–19, 23, 26
penis 77, 142
Pérez, W. 113
Phelps, Amy 173, 175, 176, 176, 207
Phoenix Zoo 76, 177
phosphorus 32, 38, 101–102
pica 31–32, 102
pituitary gland 116
placenta 142
plantar flexor muscles 116
plants see vegetation
play 50
pneumonia 118, 119
poaching 15, 17, 52–53, 57, 195–196, 200, 206
political instability 17, 193, 195
population density 17, 50–52
declining numbers 52, 57, 186–191
overstocking 25, 33–34

Port Lympne Wild Animal Park 148
posture 72–73, 78, 130
while sleeping 74–75

power cables 58
Pratt, David 45, 47, 49
predation
by humans see poaching
by lions 32, 35, 43, 53, 55–57, 79
defensive behaviour 55–56, 81–83

pregnancy 135, 143–144
pronghorn antelope 65
protein, dietary 26, 27, 156

races 187, 188
coat patterns 7, 90–91, 200
conservation status 8, 185, 189
horns 97–98
taxonomy 5–9, 185, 186–188, 205, 207
in zoos 154

radio collars 49, 205, 206
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range 187, 191, 196, 200, 202, 203, 205–206
recurrent laryngeal nerve 115
reintroductions 54, 197–198, 197, 202, 203
reproduction
anatomy 77, 141–142, 145
interbreeding between races 5–6, 154
male sexual behaviour 42, 145–148, 152
physiology 53, 142–145
pregnancy and birth 135–137
seasonality 7, 28, 137

respiration rate 127
respiratory system 126–130
complications of anaesthesia 118, 119,

120, 121
experimenting on 126–127, 128, 129
heat exchange 132

rest periods 73–76
rete mirabile 123, 131–132
reticulated giraffe (G. c. reticulata) 39–40, 77, 186, 190,

200–202
reticulum 113
rhinoceros 23
rinderpest 17
Roffe, Sarah 168
Rome, ancient 9, 10
Rose, Paul 182, 156, 158, 168, 179, 181
Rothschild’s giraffe see Giraffa camelopardalis rothschildi
Ruaha National Park (Tanzania) 88, 119
rubbing and scratching behaviours 70–72, 72
Ruko Conservancy (Kenya) 197
Rukwa, Lake 205
Ruma National Park (Kenya) 198
rumen 112–113, 155
rumination 36, 73, 166
running 65, 63, 66, 66–67, 67
Rwanda 206

Sacramento Zoo 183
Sahara Desert 191
St Louis Zoological Park 139
salivary glands 112
Samburu National Reserve (Kenya) 200
San Diego Wildlife Park 143, 144, 179
satellite tracking 49, 205, 206
Sauer, J.J.C. 26
scent 99
Schlegel, Michael 157
Schmidt, Debra 155
Schmidt-Nielsen, Kurt 132n, 129
scratching and rubbing behaviours 70–72, 72
seasonal birth rates 7, 28, 137
seasonal migrations 38, 62–64
sedatives 117, 118, 120–121, 164
Seeber, Peter 30, 59
Selous Game Reserve (Tanzania) 206
Senegal 191, 202
senses see individual senses

Serengeti (Tanzania) 16–19, 23, 25, 49, 52–53, 206
poaching 17, 53, 57, 206

serous fat atrophy (SFA) 94, 159–160
sex ratios 52–53, 137
sexual behaviour 76–77, 145–148, 146, 147, 152
sexual dimorphism 35, 37, 102
sexual selection theory 1–3
Seymour, Russell 9, 90–91
shade 130, 131
Shimba Hills National Park (Kenya) 206
Shorrocks, Bryan 39
Shorty (tame giraffe) 15
Sicks, Florian 75
Simmons, Robert 1–2
sinuses 103–105, 104, 105
Sivatherium spp. 4, 4, 108
size 87, 100, 136
skeleton 3, 100–109
skin 87–88, 116, 133–134

parasites 58, 70–72, 99, 209–210
see also coat pattern

Skinner, John 26, 100, 108, 121, 125, 127, 133
skull 98, 102–105, 103, 104, 105
sleep 74–76
small intestine 113
smell 85, 168

body odour 99
snares 57
social behaviour 39

gender differences 40, 42, 43, 44–48
herds 8, 39–48, 42, 47
mother–calf interactions 42, 45, 46, 48–50, 138
relationships with other species 55, 58, 180, 183
study methods 39–40, 49, 50
in zoos 177–183

soil, geophagia 31–32
Solai Conservancy (Kenya) 198
Somali giraffe see Giraffa camelopardalis reticulata
Somalia 200
South Africa 14, 51, 202

feeding 23, 28–30, 33–34, 38
predation 55
seasonal effects 38, 137

South Sudan 195, 196, 199
Soysambu Conservancy (Kenya) 196, 197
sparring 46, 76, 78
spinal cord 114
spine 3, 101, 108–109
spoor 63, 98
spots see coat pattern
standing up 67, 68
stereotypical behaviours 164–167
stinging ants 21
stocking levels see overstocking
stomach(s) 112–113
Strauss, Megan 56, 206, 56–57
stress 75, 83, 107–108, 119, 179
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subadult giraffe 40, 46, 47, 66, 76
subspecies see races
suckling 50, 139, 140, 178
Sudan 194–195
see also South Sudan

Suraud, Jean-Patrick 191, 192
suspensory ligament 109, 116
Swaziland 57, 202
sweating 133–134
Sweetwaters Game Reserve (Kenya) 23
swimming ability, nil 86

tail 14, 109
hair 94–95

tannins 22, 37
Tanzania
Arusha National Park 25, 45, 49–50, 52, 65
poaching 17, 53, 57, 206
Serengeti 16–19, 23, 25, 49, 52–53, 57, 206
Tarangire Game Reserve 24–25

Taronga Zoo x, 131
taste 85, 112
taxonomy 5–9, 185, 186–188, 205, 207
teeth 106–108, 112
temperature see cold weather; thermoregulation
testis 137, 142
thermoregulation 70, 87, 88, 105, 130–134
Thornicroft’s giraffe see Giraffa camelopardalis
thornicrofti

tibial artery 126
tick birds 58
ticks 70–72, 99, 209–210
Timbavati Private Nature Reserve (South Africa) 25, 38,

51, 64
Tobler, Irene 74
Toledo Zoo 136
tongue 109–112, 111
tourism 14, 185, 194
trachea 126, 127
training 126–127, 142, 154, 168–175, 172, 173, 174, 176
translocation 33–34, 54, 197–198, 197, 202,

203, 206
transport, as cause of stress 75
Transvaal (now Mpumalanga) 38, 51, 64, 130
travelling 38, 62–64
Tsavo National Parks (Kenya) 25, 64, 137, 152,

184, 206
Tunisia 5
twins 135
Twycross Zoo 167, 168, 175

Uganda 196
Ugandan giraffe see Giraffa camelopardalis rothschildi
umbilical cord 49, 136, 142
urinary system 115
urolithiasis 32, 131, 158–159

van Sittert, Sybrand 108, 125
Vancouver Zoo 160
vegetation
defences to browsing 19–22
food preferences 17, 18, 24–31, 34
habitat 16–19, 18, 20, 22
human management 23

vehicles, response to 83, 86
veins 125
vertebral column 3, 101, 108–109
vigilance behaviour 55, 81–83
viruses 17, 161, 210
vision 85, 102, 175
visitor feeding programmes 76, 177
vocalization 84–85
von Muggenthaler, E. 84

Wakamba tribe 13
walking patterns see gait
Wankie National Park (Zimbabwe) 51
Warsaw Zoo 113
water
drinking 65, 69–70, 71, 157
from food 26, 131

waterbuck 55
Watson, Laurence 34
Waza National Park (Cameroon) 25, 196
weaning 49, 108
West African giraffe see Giraffa camelopardalis peralta
Whipsnade Wild Animal Park 159
white giraffe 90, 191
wildebeest 17, 55
Willem Pretorius Game Reserve (South Africa ) 25, 38
worms, parasitic 160–161, 210

young giraffe 139–140
anaesthesia 120
appearance 49, 95, 96, 136
gait 65, 66–67
in hot weather 70, 133
interactions with adult males 47, 78, 148
maternal care 42, 45, 46, 48–50, 136, 138, 139
mortality 152
play 50
sex ratios 53, 137
suckling 50, 139, 140, 178
teeth 106
in zoos 136–137, 139

Young, Truman 20, 21, 35

Zaire (now Democratic Republic of Congo) 25, 195
Zakouma National Park (Chad) 196
Zambia 25, 43–44, 64, 199, 203
Zarafa zelteni 3–4, 4
zebra 55, 161
Zimbabwe 203
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Zoo Atlanta 165
zoos 153–183
anaesthesia 119–120
diet and feeding 107, 154–157, 164, 165–167, 177, 166, 169
disease 155, 157–163
enrichment programmes 167–168, 169, 170, 171
housing requirements 69, 162, 165, 183
locomotory problems 161–163
racial mixture 154

rearing of calves 136–137, 139, 140
reproduction 136, 137, 143, 144, 148
social behaviour 177–183
stereotypical behaviour 164–167
stress 108, 179
temperature 94, 160, 183
training 154, 168–175, 172, 173, 174, 176
visitor feeding programmes 177
water requirements 69, 157
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