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brachiation 147, 198
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western hoolock gibbon 181–184

breeding programmes, conservation 157

bridging

Cao-vit gibbon 12–13

Hoollongapar Gibbon Wildlife Sanctuary 177–178

hoolock gibbon 157–159

bud consumption see leaf and bud consumption

Bunopithecus fossil 290

Cagar Alam Leuweung Sancang (CALS) 232–238,

263

calls see sounds

Cambodia

northern yellow-cheeked gibbon 24, 32–34

pileated gibbon 113–115

canopy topography 190

siamang 195–197, 197, 199, 217

survey methods 192–193, 193

white-handed gibbon 217

Cao Vit Gibbon Conservation Area (CVGCA)

17–18

Cao-vit gibbon (Nomascus nasutus) 6, 8

activity patterns 14–15, 16

brachiation 12–13

bridging 12–13

China 275, 277
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diet/feeding patterns 13–15, 15, 196–198, 209

distribution 10, 11

future research 18–19

group composition and behaviour 17

habitat and climate 10–13

home ranges 12–13

hunting and poaching 17

karst forest 10–12, 18–19
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Red List 10

reproduction 17

single-sex grouping 81–83

taxonomy and morphology 6–10

captive animals, reproduction 307

cardamom (Elettaria cardamomum) 109

cash cropping 151

cattle grazing 17, 151

Centre for the International Cooperation in

Management of Tropical Peatlands

(CIMTROP) 58

Cercopithecus cephus (moustached guenon)

199

China 271; see also Hainan Island

ancient Chinese culture 271–275

attitudes to gibbons 270–271

black crested gibbon 275

Cao-vit gibbon 275, 277

community involvement 281

extinctions 277–281

gibbons, population changes 275–281

Hainan gibbon 275, 277

historical perspectives 275–277, 277–278

human impact 280

northern white-cheeked gibbon 277

skywalker hoolock gibbon 239, 275

traditional culture 281

western black-crested gibbon 235

white-handed gibbon 277

chromosomal inversion 294–295

Citalahab Research Area 79, 86

ecotourism 85

Javan gibbon 84–86, 93–95

weather records 85

CITES (Convention on International Trade in

Endangered Species of Wild Fauna and Flora)

57

climatic factors

Cao-vit gibbon 10–12

crested gibbon 34

northern yellow-cheeked crested gibbon 30–32,

34

siamang 210

collared lemur (Eulemur collaris) 199

colobus, black and white (Colobus guereza) 199

community involvement 53, 104, 110, 113–114,

253–255

Arunachal Pradesh 156–157

China 281

conservation 116–118, 253, 265–266

elephant guarding 121–122

ethnoprimatology 228

future recommendations 265–266

Hainan gibbon 51

India, northeast region 148

Javan gibbon 238, 255–265, 256

Khao Soi Dao Wildlife Sanctuary 113

pileated gibbon 114, 121–122

threatened species 270

conservation/conservation strategies

biodiversity 155, 241

Cao-vit gibbon 17–18

community involvement 116–118, 253, 265–266

ethnoprimatology 226–228

genomics 294–295

Hainan gibbon 42, 44–54

hoolock gibbon 155–161

human impacts 237–239

India 148–150

Kloss’s gibbon 129–130

Mentawai Islands 129–130

northern yellow-cheeked crested gibbon 29–32

pileated gibbon 116–121, 119
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populations at risk 78

programmes 2

Sebangau gibbons 72

Convention on International Trade in Endangered

Species of Wild Fauna and Flora (CITES) 57

COVID-19 pandemic 2–3

crested gibbons (Nomascus spp.)

elevation 81–82

habitat 34

inter-birth intervals 94

LAVA transposable element 294

taxa 290–291

taxonomy 6–7

cultural significance 2

cultural value, biodiversity 270–271

cytogenetics data 287

death rates 84, 93–95

Javan gibbon 84

western hoolock gibbon 137, 137

demography/demographics 44, 64, 288

ecological influences 79–83

elevation factor 81–82

Javan gibbon 78–79, 86–95

western hoolock gibbon, Assam 133–134, 140

diademed sifaka (Propithecus diadema) 199

diet; see also feeding patterns

agile gibbon 210

Cao-vit gibbon 13–15, 15

Sebangau gibbons 67–69

siamang 210, 217

western hoolock gibbon 171–172

white-handed gibbon 210

diffusion of innovations theory 113

diploid chromosome numbers 286–287, 292

discourse analysis 232–238

dispersal 83, 94–95

Bornean agile gibbon 94

Hainan gibbon 94

Javan gibbon 83, 91–93

Kloss’s gibbon 94

mortality risk 95

western hoolock gibbon 137–141

distance from forest border

conservation strategy 116–117, 117, 119,

119–121, 119

pileated gibbon 115, 116

watersheds 120

distribution

Cao-vit gibbon 10, 11

Hainan gibbon 41

northern yellow-cheeked crested gibbon 28,

32–34

disturbed forest 70; see also habitat loss/

disturbance/fragmentation

dominance, Sebangau gibbons 66–67

duet singing 1, 6

black crested gibbon 9

Javan gibbon 81–83

northern yellow-cheeked crested gibbon 26–27

Sebangau gibbons 62–63

white-handed gibbon 208–209

durian tree (Durio zibethinus) 109

eastern hoolock gibbon (Hoolock leuconedys) 6,

12–15, 32–34, 148

local extinction 152

ecological influences, Javan gibbon (Hylobates

moloch) 79–83

ecotourism

Citalahab Research Area 85

hoolock gibbon 156–157

Java 238–239, 264

education, awareness 156

El Niño 59, 69

Elaphurus davidianus (Père David’s deer) 280

elephant guarding, community involvement

121–122

Elettaria cardamomum (cardamom) 109

elevation

agile gibbon 81–82

Bornean agile gibbon 81–82

crested gibbon 81–82

Hylobates spp. 82

pileated gibbon 115–116

population density 81–82

siamang 81–82, 206–207, 217

white-handed gibbon 217

Environmental Niche Modelling (ENM) 24–25

ethnoprimatology 110–111, 225–226

community involvement 228

conservation 226–228

definition 225

Javan gibbon 253–255

literature review 229–230

primate conservation research 226–228

Eulemur collaris (collared lemur) 199

European Association of Zoos and Aquaria (EAZA)

303

extinctions 78, 131, 228, 305–306

China 277–281

Java 259, 262–263

local 152, 153

primate species 224

Sumatra 206

feeding patterns 80; see also diet

siamang 196–198, 209–210

western hoolock gibbon 171–172, 181

white-handed gibbon 209–210

female led travel 64–65

field surveying 2

figs (Ficus spp.) 47, 80, 109, 210

Cao-vit gibbon 13–14
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figs (Ficus spp.) (cont.)

Hainan gibbon 48

siamang 209

fixed alleles 309–310

folklore 263–264, 281

forensic investigations 307

forest fires 59, 69–70

forest loss see habitat loss/disturbance/

fragmentation

fossil record, China 275, 276

fragmentation of habitats see habitat loss/

disturbance/fragmentation

fruit consumption 6, 67–69, 80, 210, 273–274; see

also figs

Cao-vit gibbon 14

siamang 189, 196–198, 209

Sikundur, Sumatra 212, 217

future research 2–4

biosocial studies 241

Cao-vit gibbon 18–19

genetic diversity 313–314

Hainan gibbon 53–55

hoolock gibbon 161–162

human impact 240–241

Javan gibbon 95–96

mixed-method studies 240–241

pileated gibbon 122

Sebangau gibbons 71–72

Sumatra 218

genetic diversity 302–303, 309

biodiversity 303

case study 308–311

future research 313–314

loss 182, 310

measurement 303–304

neutral variation 306

pileated gibbon 308, 310

small populations 305–306

genetics 2, 306

genomics 292–293; see also phylogenetics

conservation 294–295

within genera 289–292

gibbon-specific LAVA element 293–294

giant panda (Ailuropoda melanoleuca) 279

Gibbon Wildlife Sanctuary see Hoollongapur

Gibbon Wildlife Sanctuary

gibbons (Hylobatidae) 1, 6, 147

comparative genomic analyses 292–295

genera/species/taxa 288, 289, 289

habitat degradation 198–199

IUCN Red List of Threatened Species 224–225

vs. macaques, Chinese culture 272–274

neglect 228

Red List 224–225

relationship to hominids 286

reproduction 84, 94

Global Forest Watch 69–70

grazing, livestock 17, 151

group composition and behaviour

Cao-vit gibbon 17

Hainan gibbon 44

Hylobates spp. 88

Javan gibbon 87

Sebangau gibbons 65–66

siamang 189, 192, 194

western hoolock gibbon 134–135, 135, 138–141,

139, 169–171, 173–177

Gunung Gede-Pangrango National Park (GGPNP)

258–264, 259

Gunung Halimun-Salak National Park (GHSNP),

West Java 79, 264

habitats

Cao-vit gibbon 10–12

crested gibbon 34

northern yellow-cheeked crested gibbon 30–32, 34

siamang 210

habitat loss/disturbance/fragmentation 2, 6, 188; see

also logging

Bornean agile gibbon 58

Hoollongapar Gibbon Wildlife Sanctuary

168–169, 177–178, 178, 181–184

hoolock gibbon 150–152

Hylobatidae 198–199

India 150–152, 150

Mentawai Islands 128

population effects 80–81

primate species 131–132, 198–199

siamang 190, 196, 199–200

Sikundur, Sumatra 212, 212

Sumatra 206

western hoolock gibbon 132, 184–185

habitat management, Hainan gibbon 47–48

habitat restoration 95

habituation 57, 105–106

Hainan gibbon (Nomascus hainanus) 6–10, 8,

12–13, 18–19, 40–42

Bawangling National Nature Reserve 281

China 275, 277

community involvement 51

conservation 42, 44–54

diet/feeding patterns 48

dispersal 94

distribution 41

future research and conservation 53–55

group composition and behaviour 44

habitat restoration 95

population dynamics 40, 42–44, 43, 43

single-sex groupings 81–83

small population 305–306

Hainan Island 7, 40

Hainan Tropical Rainforest National Park Institute

50–52
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Harvard Museum of Comparative Zoology 104

health, Sebangau gibbons 70–71

heterozygosity 310–311

HGWS see Hoollongapar Gibbon Wildlife

Sanctuary

historical perspectives 2

China 275–277, 277–278

home ranges

Cao-vit gibbon 12–13

Javan gibbon 86

Sebangau gibbons 64–66

siamang 189, 193–195, 198, 209–210, 216–217

western hoolock gibbon 171–172, 180, 180

white-handed gibbon 209–210, 216–217

hominids, relationship to gibbons 286

Hoollongapar Gibbon Wildlife Sanctuary (HGWS)

155–159, 158–159, 168, 170

bridging 177–178

habitat loss/disturbance/fragmentation 168–169,

177–178, 178, 181–184

human impact 179

logging 179

macaques 167

primate species 167

study area 167–169

study discussion 181–184

study methods 169–172

study results 172–181

hoolock gibbon (Hoolock spp.) 147–150; see also

eastern hoolock gibbon; skywalker hoolock

gibbon; western hoolock gibbon

bridging 157–159

conservation 155–161

ecotourism 156–157

future research 161–162

habitat loss/disturbance/fragmentation

150–152

hunting and poaching 153

India 149

LAVA transposable element 293–294

population decline 154

Red List 148

single-sex groupings 141

taxa 290

travel orders 64

Hoolock hoolock see western hoolock gibbon

Hoolock hoolock mishmiensis (Mishmi Hills

gibbon) 289

Hoolock tianxing see skywalker hoolock gibbon

human impacts 224–230, 242, 253–255; see also

climatic factors; habitat loss/disturbance/

fragmentation

biosocial studies 230–237

China 280

conservation issues 237–239

future research 240–241

Hoollongapar Gibbon Wildlife Sanctuary 179

Sebangau gibbons 69–70

siamang 190, 199–200

western hoolock gibbon 142, 181–184

hunting and poaching

Cao-vit gibbon 17

deterrence and prevention 45, 116–119

Hainan gibbon 52

hoolock gibbon 153, 153

Kloss’s gibbon 125–126, 128–129

pileated gibbon 113–115

Sumatra 206

hybridisation 291–292, 294

hydropower 53, 150

Hylobates agilis see agile gibbon

Hylobates albibarbis see Bornean agile gibbon

Hylobates klossii see Kloss’s gibbon

Hylobates lar see white-handed gibbon

Hylobates moloch see Javan gibbon

Hylobates pileatus see pileated gibbon

Hylobates spp.

elevation 82

group composition and behaviour 88

inter-birth intervals 94

Hylobatidae see gibbons

inbreeding 182, 302, 305–306, 309–310

India; see also Arunachal Pradesh; Assam

biodiversity 148

community involvement 148

conservation 148–150

habitat disturbance and fragmentation 150–152,

150

habitat loss/disturbance/fragmentation 150

hoolock gibbon 149

Indonesia see Java; Sebangau study; Sumatra

Indo-US Primate Project 149, 155

infant mortality 80–81, 95–96

inheritance 307, 307

inter-birth intervals 17, 78, 84, 90, 94; see also

reproduction

Bornean agile gibbon 57–58

western hoolock gibbon 136, 141–142

interdisciplinary studies 225, 242

International Union for Conservation of Nature

(IUCN)

future research 3–4

genetic diversity 303

Red List see Red List of Threatened Species

Section on Small Apes 1

Java 79, 206–207

ecotourism 238–239, 264

extinctions 259, 262–263

Javan Gibbon Rescue and Conservation Project

264

Javan Gibbon Rescue and Rehabilitation Centre

(JGC) 255–256
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Javan gibbon (Hylobates moloch) 78–79, 86–95

birth patterns 87–89, 89, 93–95

Citalahab Research Area 84–86

community involvement 238, 255–265, 256

death rates 84

demography/demographics 78–79, 86–95

discourse analysis 232–238

dispersal 83, 91–93

duet singing 81–83

ecological influences 79–83

ethnoprimatology 253–255

future research 95–96

group composition and behaviour 87

Gunung Gede-Pangrango National Park 255–264

home ranges 86

population decline 78, 232–238

reproduction 84

spatial analysis 238–239

study limitations 95–96

study types 255

‘jumping genes’ (transposable elements) 293–294

Kadoorie Farm and Botanic Garden (KFBG) 42,

44–53

karst forest

Cao-vit gibbon 10–12, 18–19

regeneration 18

karyotype, ancestral 287, 292

Khao Soi Dao Wildlife Sanctuary 106, 113–115

community involvement 113

conservation strategies 119

pileated gibbon 104

watersheds 120

Khao Yai National Park 107

kinship investigations 307

Kloss’s gibbon (Hylobates klossii)

conservation 129–130

dispersal 94

hunting and poaching 125–126, 128–129

Mentawai Islands 124–126, 125

Siberut Island 124–126

Sipora, North Pagai & South Pagai Islands

126–128

langurs (Presbytis spp.) 70–71, 124, 155, 167, 216,

260

Laos

pileated gibbon 113–115

western black-crested gibbon 235

white-cheeked gibbon 33

lar gibbon see white-handed gibbon

LAVA transposable element 293, 293–294

leaves, as shelter 183

leaf and bud consumption 68

Cao-vit gibbon 14

siamang 189

western hoolock gibbon 132

legal protection, Cao-vit gibbon 17

liana species, Cao-vit gibbon diet 14

lifespan 78, 95

light-cheeked crested gibbon 290–291; see also

white-cheeked gibbon; yellow-cheeked gibbon

Lipotes vexillifer (Yangtze River dolphin)

279

literature review, ethnoprimatology 229–230

local ecological knowledge (LEK) 228

local involvement see community involvement

locomotion see movement

logging 180, 206, 211–212; see also wood

collecting/poaching

ban 53

Hoollongapar Gibbon Wildlife Sanctuary 179

selective 70, 80–81, 188

Sikundur, Sumatra 190–192

threat to gibbons 2, 10

lychee (Litchi chinensis) 47

macaques (Macaca spp.) 182, 216, 260, 263

competition for gibbons 17

Hoollongapur Gibbon Wildlife Sanctuary 167

Mentawai Islands 124

Malaysia 80, 189

agile gibbon 64

sympatric gibbons 209, 210, 214

mandrill (Mandrillus sphinx) 183

mantled howler monkey (Alouatta palliata) 199

mating behaviour see reproduction

maturation 83

MAXENT software package 28

medical research, animal models 104–105

Mentawai Islands

brachiation 128

habitat loss/disturbance/fragmentation 128

Kloss’s gibbon 124–126, 125

macaques 124

traditional culture 124–126

meta-analysis 241

microsatellite markers 302, 306–307, 314

black crested gibbon 308

gibbons 307–308

paternity testing 311–313

uses 307

Mishmi Hills gibbon (Hoolock hoolock

mishmiensis) 289

mitochondrial sequence data/genomes 287

mixed-method studies 231–233, 234–235, 236

definition 225

future research 240–241

mixed swamp forest (MSF) 58

monitoring 45–47, 46, 52, 71–72, 78, 134

community involvement 50, 238

Spatial Monitoring and Reporting Tool 118

Sumatran Orangutan Conservation Programme

211–212
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morphology

black crested gibbon 7–9, 8

Cao-vit gibbon 6–10

siamang 209

moustached guenon (Cercopithecus cephus) 199

movement ecology 12–13, 188, 190, 195–196, 198

movement patterns 1, 12–13, 70, 147

MSF (mixed swamp forest) 58

multidisciplinary studies 225, 236

mythology 254, 264

Natural Laboratory for the Study of Peat-Swamp

Forest (NLPSF) 58, 59, 71–72

Nephelium topengii (rambutan) 47

neutral variation, genetic diversity 306

Nomascus annamensis see northern yellow-cheeked

gibbon

Nomascus concolor see black crested gibbon

Nomascus gabriellae see yellow-cheeked gibbon

Nomascus hainanus see Hainan gibbon

Nomascus leucogenys see northern white-cheeked

gibbon

Nomascus nasutus see Cao-vit gibbon

Nomascus siki see southern white-cheeked gibbon

Nomascus spp. see crested gibbons

northern white-cheeked gibbon (Nomascus

leucogenys) 277, 294–295, 308

genetic diversity 308, 310

Laos 33

northern yellow-cheeked crested gibbon (Nomascus

annamensis) 24–25, 35

Cambodia 24, 32–34

conservation 29–32

distribution 28, 32–34

duet singing 26–27

habitat and climate 30–32, 34

population density 29, 32–34

Red List 24

study 25–29, 26, 32–37

nuclear genomes 287, 292

orangutans (Pongo spp.) 70–71, 192, 196

Sumatran Conservation Programme 190–194,

210–213

tool use 181–184

Owa Coffee initiative 264

Pagai Islands, Kloss’s gibbon 126–128

pair-bonds 65–66, 81–83, 141

palm oil cultivation, northeast India 154–156

Panthera tigtis (tiger) 279

Papio spp. (baboons) 182

parasites 70–71

paternity testing 307, 311–313, 312–313

PCR (Polymerase Chain Reaction) 294–295, 308–309

peatland fires 59, 69–70

Père David’s deer (Elaphurus davidianus) 280

pet trade, illegal 2, 33, 154, 206, 259, 265, 275

phylogenetics 2, 286–289, 295; see also genomics

pileated gibbon (Hylobates pileatus) 108–110,

113–115, 114

Cambodia 113–115

community involvement 114, 121–122

conservation strategies 116–121, 119

dispersal 94

elevation 115–116

fixed alleles 309–310

future research 122

genetic diversity 308, 310

heterozygosity decline 310–311

hunting and poaching 113–115

Khao Soi Dao Wildlife Sanctuary 104

Laos 113–115

topographical affects 113–116

pine resin production 53

poaching see hunting and poaching; wood

collecting/poaching

policy advocacy, Hainan gibbon 50–52

polygyny 63–64, 71–72, 141

Polymerase Chain Reaction (PCR) 294–295,

308–309

Pongo spp. see orangutans

population dynamics 2, 6

agile gibbon 213–215, 214

Borajan gibbons 152, 152

Bornean agile gibbon 72

Cao-vit gibbon 10

China 278–279

elevation 81–82

habitat loss/disturbance/fragmentation 80–81

Hainan gibbon 40, 42, 43, 43, 53

hoolock gibbon 154

Javan gibbon 78, 232–238

northern yellow-cheeked crested gibbon 29, 32–34

pileated gibbon 118

Sebangau gibbons 71–72

siamang 213–218, 214

small populations 305–306

western hoolock gibbon 169

western hoolock gibbon, Assam 132

white-handed gibbon 213–218

population genetics 306

Presbytis spp. see langurs

primates 124, 147, 224; see also individual species

adaptability 189, 196, 199–200

competition 216

extinctions 224

habitat loss and fragmentation 131–132, 198–199

Hoollongapur study 167

protection, conservation strategy 118

publicity campaign, Hainan gibbon 49–51, 53

racket-tailed drongo birds (Dicrurus spp.) 184

rambutan (Nephelium topengii) 47
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random genetic drift 304, 304

ranging patterns see home ranges

Red List of Threatened Species (IUCN) 1, 6, 78
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