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Active adaptive management: see 

Adaptive management

Adaptive management: integrates 

research, planning, management, 

and monitoring in repeated 

cycles of learning how to better 

define and achieve objectives. It 

is built on the assumption that 

natural systems are complex, 

our knowledge is imperfect but 

we can learn from purposeful, 

documented objectives and actions 

(Rogers, 2005). Active adaptive 

management is characterised by 

testing and investigations into how 

a system functions. In strategic 

adaptive management future 

objectives are set; these objectives 

are expected to change with 

increasing knowledge of the system 

in question.

Allometry: relative changes in 

proportions, of morphological 

body parts or physiological 

measurements. Changes can occur 

during the evolution of the species 

or in the growth of the individual.

Animal rights (see also Animal 

welfare): the viewpoint that 

nonhuman animals are entitled to 

certain basic rights and should not 

be used by humans or regarded as 

their property.

Animal welfare (see also Animal 

rights): the viewpoint that humans 

may use nonhuman animals for 

food, clothing, entertainment, and 

in scientific research so long as 

unnecessary suffering is avoided.

Anthropocentric (the antonym is 

biocentric): value orientation which 

focuses on human uses and benefits 

from nature as defined by the Rio 

Declaration on Environment and 

Development in 1992.

Assemblage: see Species assemblage

Biocentric or ecocentric (see also 

anthropocentric): value orientation 

which considers society as part of 

nature and emphasises the non-use 

values of biodiversity. Includes both 

the traditional African world-view 

and more western models.

Biodiversity (a contraction of 

biological diversity): the full 

range of natural variety and 

variability within and among living 

organisms, and encompassing 

multiple levels of organisation, 

including genes, species, 

communities, and ecosystems. 

Noss (1990) developed a definition 

of biodiversity which includes 

composition, structure, and 

function: ‘composition has to 

do with the identity and variety 

of elements in a collection, and 

includes species lists and measures 

of species diversity and genetic 

diversity. Structure is the physical 

organization or pattern of a 

system, from habitat complexity 

as measured within communities 

to the pattern of patches and other 
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elements at a landscape scale. 

Function involves ecological and 

evolutionary processes, including 

gene flow, disturbances, and 

nutrient cycling.’

Bottom-up control (see also Top-down 

control): the ecological scenario in 

which abiotic resources and primary 

productivity control the dynamics 

and processes within a community 

or ecosystem.

Browse (see also Graze): verb – to 

eat leaves, buds, twigs, shoots of 

trees and shrubs; noun – woody 

vegetation.

Browsing-lawn: a short-grass patch 

created in response to grazing 

pressure.

Bull: adult male elephant.

Bush encroachment: an increase in the 

relative dominance of woody plants 

in a savanna or grassland.

Calf: young elephant, generally less than 

4 years old.

Calving interval: the time that elapses 

between births.

Carrying capacity: the maximum 

population of a species that can be 

sustained in a specific area.

CITES: the Convention on International 

Trade in Endangered Species 

of Wild Fauna and Flora is an 

international agreement between 

governments signed in 1975. Its 

aim is to ensure that international 

trade in specimens of wild animals 

and plants does not threaten their 

survival (see www.cites.org).

Command-and-control: a management 

approach in which protected area 

managers attempt to stabilise, 

maintain, and engineer the 

ecosystems they manage. Also 

known as ‘management by 

intervention’.

Complexity: deals with partly and 

often poorly predictable patterns 

in systems. This uncertainty is 

pervasive in ecosystems and social-

ecological systems. Complexity 

involves the study of linkages 

between system components/

processes, and the feedbacks 

which these generate, which 

in turn cause trajectories into 

differing system states separated 

by so-called thresholds, invariably 

characterised by lags and 

emergence of interactions across 

scales.

Confidence limits: an upper and lower 

statistical value which reflect the 

probable range in which the true 

value lies. When confidence limits 

are apart, estimates are imprecise.

Congeners: refers to species belonging 

to the same genus.

Conspecific: refers to individuals of the 

same species.

Consumptive use: the reduction in 

the quantity or quality of a good 

available for other users due to 

consumption (MA, 2005).

Coppice: re-growth of damaged woody 

vegetation.

Cow: adult female elephant.

Culling (Definitions from the National 

norms and standards for the 

management of elephants in South 

Africa, DEAT 2008):
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in relation to an elephant a.	

in a protected area or on a 

registered game farm, an 

operation executed by an 

official of, or other person 

designated by, the responsible 

person to kill a specific number 

of elephants within the area 

in order to manage elephants 

in the area in accordance with 

the management plan of the 

area; or

in relation to an elephant that b.	

has escaped from a protected 

area and has become a damage 

causing animal, an operation 

executed by an official of, or a 

person designated by the issuing 

authority to kill the elephant.

Damage causing animal (National 

norms and standards for the 

management of elephants in South 

Africa, DEAT 2008): 

refers to an individual elephant that

has caused and threatens to a.	

cause losses to stock or to other 

wild specimens;

has caused and threatens to b.	

cause excessive damage to 

cultivated trees or crops or 

natural flora or other property;

presents an imminent threat to c.	

human life; or

alone or in conjunction with d.	

other elephants is materially 

depleting agricultural grazing.

Decision maker: a person whose 

decisions, and the actions that 

follow from them, can influence a 

condition, process, or issue under 

consideration (MA, 2005).

Density dependence: an effect on 

either the birth or death rate in a 

population that is sensitive to the 

number of animals in the population 

per unit area, for instance, a birth 

rate that declines as the population 

size increases, or a death rate that 

goes up as the population size 

increases.

Ecological climax: a theory that the end 

point of the process of succession 

is a relatively stable community 

of predictable species that is in 

equilibrium with environmental 

conditions.

Ecosystem: a dynamic complex of 

plant, animal, and microorganism 

communities and their non-living 

environment interacting as a 

functional unit (MA, 2005).

Ecosystem process: refers to a physical, 

chemical or biological action or 

events (or series thereof) that link 

organisms to one another and their 

environment.

Environmental indicator: a parameter 

which signifies the condition of 

the environment or the impact of 

a perturbation or disturbance on a 

system.

Eruptive growth: the rapid growth of a 

consumer population in a system, 

until some peak density is reached, 

followed by a period of rapid 

decline due to the large discrepancy 

between available resources and 

consumer density.
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Extinction: the irreversible condition of 

when a species or genus is no longer 

in existence anywhere in the world 

(as compared to extirpation).

Extirpation: the loss of a local 

population although the species 

still lives elsewhere (as compared to 

extinction).

Facilitation: an interaction between 

two species in which one or both 

benefit but neither is harmed. In a 

mutualistic interaction both species 

benefit. In commensalism one 

species benefits and the other is 

unaffected.

Family unit: related adult females and 

their immature offspring.

Fitness: the reproductive success of 

individuals of a particular genotype. 

This is a relative measure, calculated 

relative to the other genes or 

organisms that are present in the 

population.

Forage: noun – the plant material eaten 

by grazing animals; verb – the act of 

searching for food.

Gestation period: period between 

conception and birth of a calf. 

Gestation lasts 22 months in African 

elephants, which accounts for 

approximately 50 per cent of the 

intercalving period. This means 

that for a period of up to two years 

after calving cows do not show an 

oestrous cycle.

Gonadotropin releasing hormone 

(GnRH): a hormone produced by 

the hypothalamus: in the brain. 

GnRH binds to the pituitary gland 

and stimulates it to produce 

luteinising hormone (LH) and 

follicle stimulating hormone 

(FSH) and therefore controls the 

functioning of the ovaries.

Graze (see also Browse): to eat grass, 

forbs, etc. (i.e. herbaceous ).

Heterogeneity: a measure of the 

diversity and variability of parts 

or processes within a system. 

Spatial heterogeneity refers to the 

diversity of parts, usually called 

‘patches’ (habitat/vegetation class), 

within a defined area. Temporal 

heterogeneity refers to the diversity 

between different parts within an 

area over time. Pattern is a key 

component of heterogeneity.

Hierarchical patch dynamics: a 

paradigm for viewing ecological 

systems which includes spatial 

and temporal dynamics and the 

explicit linkage between scale and 

heterogeneity. Ecosystems are 

seen as consisting of a hierarchy of 

‘nested’ patches of resources which 

occur in mosaics; these patches 

change in time and space. Both 

environmental stochasticity and 

biotic feedback interactions can 

cause instability and contribute to 

the dynamics observed at various 

scales (Wu & Loucks, 1995).

Hindgut fermenter: non-ruminant 

herbivore, such as elephant, in 

which breakdown of cellulose 

occurs in the caecum and large 

intestine.

Home range: the home range of an 

elephant represents the area it 

traverses in its normal activities of 



591Glossary

food gathering, mating, and caring 

for young. Home ranges can be 

measured at various time scales 

(e.g. monthly, seasonally, annually), 

and provide a measure of elephant 

spatial use in relation to various 

biotic and abiotic factors. Rainfall 

apparently plays an important role 

in determining home range size and 

location.

Human–elephant conflict(HEC): 

situations where elephants and 

humans come into conflict, e.g. 

crop-raiding, attacking livestock or 

humans.

Hypothalamus: a small and important 

organ in the centre of the brain 

that interprets signals from the 

environment and controls body 

temperature, breathing, heart rate 

and reproduction. Emotional signals 

are translated into hormonal and 

other changes and brain signals.

Immunocontraception: a method 

of using an elephant’s immune 

response to reduce fertility by 

controlling or preventing conception 

and pregnancy.

In situ: in the original place.

Inherent value: refers to a value that 

exists as an intrinsic characteristic 

of a thing simply due to its existence 

and independent of its usefulness to 

humans.

Inter-calf interval: interval between 

births by a given female; in 

elephants usually ranges from 3 to 

9 yrs depending on environmental 

conditions.

Inter-musth: periods between bouts of 

musth, shown primarily by younger 

(25–35 years) males, which seem to 

go in and out of musth more than 

older males.

Jacobson’s organ: area located in the 

roof of the mouth that is sensitive 

to olfactory cues, especially those 

associated with urine.

Juvenile: sub-adolescent individual; in 

elephants this is often divided into 

young juvenile (2–5 years old) and 

old juvenile (5–10 years old).

Keystone species: A species that has 

major ecological effects on its 

habitat and, therefore, on other 

species living in the same area.

!Kung: a southern African people living 

in the Kalahari Desert in Namibia, 

Botswana and in Angola who 

traditionally followed a hunting and 

gathering lifestyle.

Landscape: an area of land that contains 

a mosaic of ecosystems, including 

human-dominated ecosystems (MA, 

2005).

Landscape Functionality Index: a 

simple indirect measure of the 

change or degradation in landscape 

function. The index is derived 

following the methodology of 

landscape function analysis (LFA) 

(Ludwig et al. 1997).

Life history: the complete suite of traits 

that an organism has; it may change 

through the organism’s life.

Matriarch: mature female who acts 

as leader of a family unit; typically 

the eldest and most experienced 

individual in the group.
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Megaherbivore: a terrestrial herbivore 

that attains an adult body mass 

in excess of 1 000 kg. This group 

includes elephants, rhinoceroses 

and hippopotamuses.

Metapopulation (see also Source-

sink): a group of spatially 

separated populations of the same 

species which interact through 

dispersal. A metapopulation is 

considered more stable than one 

single population.

Mortality: referring to the death-rate, 

or loss, in a population; includes 

factors such as disease, accidents, 

starvation and predation.

Musth: period of heightened sexual 

activity in mature elephant males 

characterised by urine-dribbling, 

strong odour, increased aggression, 

swollen temporal glands, temporal 

gland secretion, and elevated 

testosterone levels.

Oestrus: a phase of the reproductive 

cycle which occurs in sexually 

mature elephant females; associated 

with ovulation and the time that 

conception is most likely to occur. 

Only during this period do elephant 

females permit copulation by males; 

they usually show a preference for 

older males, especially those in 

musth. Oestrus cycles in elephants 

are approximately 12–17 weeks, and 

last 2–6 days.

Overpopulation: when an organism's 

numbers exceed the carrying 

capacity or the stocking density of 

the area.

Pachyderm: historical name for large, 

thick-skinned hoofed mammal 

(e.g. elephant, rhino). This is not a 

taxonomic grouping.

Piosphere: area around a water source 

that shows ecological effects (i.e. 

damage), owing to proximity to that 

water source.

Policy maker: a person with power 

to influence or determine policies 

and practices at an international, 

national, regional, or local level 

(MA, 2005).

Population (biological): a group of 

individuals of the same species 

occupying a defined area. All the 

elephants in a region, including 

sub-populations of females and 

their offspring, plus the adult males; 

they may all have some contact with 

each other, especially during the wet 

season when large aggregations may 

form.

Population (human): a group of people 

in a given area.

Population density: average number of 

elephants per unit area in a region; 

usually given as elephants.km-2.

Precautionary principle: this is an 

approach to uncertainty, it provides 

for action to avoid serious or 

irreversible environmental harm 

in advance of scientific certainty of 

such harm (Cooney, 2004).

Proboscidean: a member of the order 

Proboscidea. Refers to elephants 

and elephant relatives with a long, 

flexible snout, such as a trunk.

Recent: the present period, or the 

Holocene (the past 12 000 years).



593Glossary

Recruitment: increase in a population, 

usually as the result of births 

exceeding deaths; may also be 

augmented by immigration.

Refugia: locations where conditions for 

organism survival are maintained, 

and where species can persist.

Res alicuius: belonging to someone.

Res nullius: belonging to no one.

Res omnium communes: common to all 

but belonging to no one.

Res publicae: in public ownership.

Res singulorum: belonging to an 

individual.

Res universitatis: belonging to 

corporate bodies

Ringbarking: the complete removal 

of a strip of bark around the outer 

circumference of a tree, usually 

leading to the death of the tree.

Rogue: vernacular term for a 

particularly aggressive and 

dangerous elephant, most often 

a bull. The animal may be sick or 

injured and may also be in musth.

Ruminant: a mammalian herbivore with 

a four-chambered stomach (called a 

rumen) and even-toed hooves. Food 

is partially digested in the rumen 

and regurgitated for additional 

chewing, thus a ruminant is referred 

to as an ‘animal that chews its cud’.

Scientific Round Table (or SRT): 

a panel consisting of 18 

internationally recognised elephant 

scientists, convened in January 

2006 by South African minister of 

environmental affairs and tourism, 

Marthinus van Schalkwyk, to advise 

on policies regarding elephant 

management.

Scoline: a compound formerly used 

during the culling of elephants. 

Scoline was used to render the target 

elephant immobile before a brain 

shot was administered.

Senescence: deteriorating physical 

condition, owing to old age.

Sexual dimorphism: physical or 

behavioural differences between the 

sexes.

Source-sink (see also Metapopulation): 

a model used to describe how 

variation in habitat quality may 

affect the population growth. Source 

patches are high-quality habitat in 

which a population will increase. 

Sink patches are low-quality habitat 

that would not be able to support 

a population. When an excess of 

individuals occurs in the source 

area, individuals move to the sink, 

allowing the sink population to 

persist.

Species assemblage: a set of species co-

occurring in a particular area.

Species Survival Commission: an 

IUCN commission tasked with 

gathering information regarding 

the current status of plant and 

animal species. The Species 

Survival Commission consists of 

specialist groups, each of which 

focuses on a specific taxon.

Stocking density: the number of 

animals per unit area of managed 

land.

Strategic adaptive management: see 

Adaptive management.
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Sub-population: families that occupy 

distinct dry-season home ranges but 

may mix freely in the wet season.

Succession: (see Ecological climax) the 

process by which organisms replace 

each other over time at the site.

Succinylcholine chloride: see Scoline

Sustainable use: the use of natural 

resources in such a way that: 1) 

populations of the species are 

biologically viable for the long 

term, 2) declines in biodiversity 

are avoided. Use such that the 

potential to meet the needs and 

aspirations of future generations is 

not compromised.

Taxonomy: branch of science dealing 

with the classification of organisms.

Temporal gland: a gland located 

midway between the eye and ear, 

which resembles salivary tissue and 

secretes temporal gland secretion. It 

swells significantly in males during 

musth.

Temporal gland secretion: there are 

two types of secretions:1) a watery 

and short-term secretion in males, 

females and young which signifies 

social excitement or stress; or 2) a 

more viscous and durable secretion 

which occurs in males only and 

which signifies musth.

Thresholds of Potential Concern: 

the upper or lower limit for an 

environmental indicator which 

triggers for decision-making when it 

is reached. Two actions can occur: 

(1) a management intervention 

to moderate the cause of the 

exceedance or (2) a recalibration of 

the threshold.

Top-down control (see also Bottom-up 

control): the ecological scenario 

in which ecosystem processes 

or dynamics are determined by 

predators or herbivores.

Translocation: the process of capture, 

transportation, and release of 

animals into a new area.

Ungulate: a hoofed animal.

Urine-dribbling: leakage of urine from 

the sheathed penis, shown by males 

in musth. During full musth bulls 

may lose more than 300 l of fluid per 

day in this manner.

Vagrant: see Rogue.

Weaning: cessation of nursing; usually 

starting at 1–2 years and usually 

completed by 4–5 years in elephants; 

occasionally continues until about 

8 years.

Wild elephant (definitions from the 

National norms and standards 

for the management of elephants 

in South Africa, DEAT 2008): an 

elephant that –

is not a captive elephant or is in a.	

temporary captivity, pending 

release into a limited or an 

extensive wildlife system; or

is in a limited or an extensive b.	

wildlife system.
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abscesses  283, 288

Acacia  152, 157, 159–160, 168, 171, 

173, 174, 179, 183, 345

erioloba  158, 159, 174

goetzii  155

karroo  170

mellifera  174

nigrescens  155, 159, 173, 174

nilotica  155

polyacantha  155

senegal  159

sieberiana  171

tortilis  159, 172, 173, 174

xanthophloea  157, 159–160, 175

Adansonia digitata  150, 158–159, 172, 

179, 180, 345

Addo Elephant National Park (South 

Africa)

age determination in  97

animal species in  166

birds in  165

calf mortality rates in  116

contraception in  306–311, 310

crop-raiding outside  220

culling in  372

density dependence in  118–119, 

382

elephant diet in  153, 178

elephant numbers in  58–59

establishment of  45, 58, 551

exclosures in  337

fencing in  69, 336, 337

population size records for  550

seed dispersal in  169

translocation to  53, 242, 243

vegetation in  161, 162, 164, 

175–176, 182

visitors to  212

water provisioning in  353

Addo elephants  53

extermination of  45, 46, 58, 372, 

548

genetic diversity of  372

adjuvants  283, 288

Aepyceros melampus (impala)  166, 

173, 174, 347

African elephants. See Loxodonta

African Elephant Specialist Group 

(AfESG)  67

African horse sickness  331

African swine fever  331, 344

Afrotheria  146

Agave  357

age

determination  97–98

at first calving  98, 100

at last calving  100

age-sex structure, of elephant 

population  388–390, 398, 550

aggression

towards calves  249

controlling  303–305

and culling  117, 376, 385, 397, 437

effect of GnRH vaccine on  277, 303

and hunting  439

when in musth  225
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in translocated elephants  241, 244, 

249, 254, 551

Alcephalus buselaphus 

(hartebeest)  171

allomothering  299, 432

Aloe  155

africana  162

Amboseli National Park (Kenya)

age detemination in  97

behavioural abnormality in  397

calving intervals in  99, 100, 118, 

263

crop damage outside  465

elephant reproductive behaviour 

in  262

migration to  109

paternity of calves in  265

vegetation in  157, 159–160, 170, 

174–175

anaesthesia  296–297

Anancus  25

androgens  265, 270, 271, 273

Anglo-Boer War  45

Angola, migration from  108

animal rights  210, 420–423, 425, 455, 

543

anoestrus  305–306, 314

anthrax  550

anthropocentric  208–210, 532

antibodies  279, 293

antigens  277, 293

ants  163

apartheid  219

Asante  30

Asian elephants  24, 259, 266, 267, 269, 

296

See also Elephas

Australopithecus  25

aversion conditioning  356–358

avoidance behaviour  285

Azaperone  245

Azima  152

tetracantha  170

bachelor herds  258, 266–267

Baikiaea  153

plurijuga  173

balance-of-nature  552

Balanites

maughamii  157–158

wilsoniana  169

Balule Nature Reserve (South Africa)

description of  572

fencing in  573

management of  573

migration to  359

water provisioning in  573

bananas  340

baobabs. See Adansonia digitata

Baphia massaiensis  152, 173

bark

as part of diet  152

protection of  339

stripping  149, 150, 154, 155, 157, 

157–158, 160, 174

bats  165

Bauhinia petersiana  152, 173

Bayethe Private Game Reserve (South 

Africa), translocation to  244, 250, 

251, 254

bees, used as repellent  357

behaviour modification  355–358, 394, 

545

behavioural abnormality  389

biocentric  208–210, 424, 532

biodiversity  171, 172, 174, 176, 208, 

211, 414, 424, 495, 502, 547–548, 549, 

552, 555

elephants and  155, 185

indicators  556

laws on  499–500, 518

and management  65, 125, 148

markets  449

planning  558

reduction of  147

targets  573

birds  164–165, 173
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births  98–104

bluetongue  331

boma, release  250–251

bond groups  86–87

Bontebok National Park (South Africa), 

establishment of  45

botanical reserves  337, 385

See also exclosures

Botswana

culling in  452–456

elephant distribution in  48

bottleneck effect  372

bovine tuberculosis  332, 333

Brachystegia  157

africana  181

boehmii  158, 181

speciformis  178

woodland  158

break-outs. See fence-breaking

breeding herds  86

avoiding humans  92

diet  154

dominance between  87, 91

home range sizes  93

water requirements of  88, 154

browsers  174, 175

effect on vegetation  183

browsing lawns  154

brucellosis  332

Budongo Central Forest Reserve 

(Uganda)  171

calving intervals in  99

elephant reproduction in  259

buffalo (Syncerus caffer)  167, 171, 173

and disease transfer  332, 333, 334, 

343–344

Buffalo Springs National Park (Kenya), 

elephant reproduction in  263

buffer crops  357

bulls. See male elephants

Bunyoro Forest (Uganda), disturbance 

culling in  394

Burkea  153

africana  147, 173

bush meat  452

bushbuck (Tragelaphus scriptus)  166, 

173, 174

bushpig (Potamochoerus larvatus)  166

cables, used for fencing  342, 349

Caesalpinia decapetala  357

calibre  377, 380

calves

birth of  98–104

death of  105–106, 248–249, 387, 

550

effect of culling on  397, 437

kidnapping of  299

mortality rates  116

orphaned  437

paternity of  265

and predators  108, 550

separation from mothers  276

suckling of  99–100, 249

translocation of  248–249

traumatisation of  397

weaning of  105

calving intervals  98–99, 264, 282

and drought  118

and population growth  263

CAMPFIRE (Zimbabwe)  229, 458, 461

canine distemper  333

Cape grysbok (Raphicerus 

melanotis)  166

Cape Nature Conservation 

Department  47

Capparis  153

mossambicensis  166

tomentosa  166

Caprivi Strip (Namibia)  48, 354

CBNRM in  459

crop-raiding in  458

Capsicum, as repellent  228, 259, 

356–357

carbon dioxide  548

carnivores  333
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See also predators

carrying capacity  383–384, 388–389, 

543, 556

castration  272, 296

CBNRM (community-based natural 

resource management)  215, 228, 

427, 458–461, 468, 470, 472

in Namibia  460

in Zimbabwe  460–461

See also CAMPFIRE

census, aerial  385

Ceratotherium simum (white 

rhinoceros)  154

chemosignals  258–259

Chersina angulata (angulate 

tortoise)  164

chilli, as repellent  228, 259, 356–357

Chizarira National Park (Zimbabwe)

culling in  371, 397

soil types in  177

Chobe National Park (Botswana)

antelope in  166

birds in  165

buffalo in  167

culling in  170

elephant diet in  152

human settlement around   

411–412

soil types in  177

tree felling in  181

vegetation in  158, 173–174, 183

woodland development in  181

cicadas  163

CITES (Convention on International 

Trade in Endangered Species)  67, 

549

ban on ivory trade  214, 452, 453, 

455, 467–468, 471, 546, 582

ivory sales  457

clans  86–87

climate change  415, 548

Colophospermum  152, 157

mopane  160, 180, 184

Combretum  152, 153, 158, 179

apiculatum  157

binderanum  170

eleagnoides  173

imberbe  174

mossambicense  153, 173, 174

tomentosa  173

command-and-control. See 

management, command-and-

control

Commiphora  152, 155, 157, 172, 174

woodland  345

community-based natural resource 

management. See CBNRM

compensation  227–228, 465, 486–491, 

511

for lost ivory income  467

Connochaetus taurinus 

(wildebeest)  167

consequentialist  407

consequentialist individualism   

419–420

conservation  46, 47, 423–425

conservation areas  411–413, 428, 434

first  44, 45

cost of  465

See also game reserves; individual 

park names

consortship  262, 286

contraception  257–258, 271–314, 544, 

545

as alternative to culling  383

behavioural effect of  117, 284–285, 

314, 432

combined with culling  311

cost of  294–295, 300, 301

effect of  120–121, 306–311

effect on population growth  306–

311

effect on pregnant animals  281

ethics of  431–432

and genetic diversity  311

guidelines for use of  312–313
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hormonal  273–277

implants  273, 276, 277, 551

in large populations  294

reversibility of  273, 287, 290

side effects of  276–277

surgical  272–273, 296–298, 545

See also GnRH vaccine; 

immunocontraception; pZP 

vaccine

Convention on Biodiversity  549

copper  31, 32

coppicing  155, 157

Cordia  152

corpus luteum  263, 275

corridor disease  223, 331, 332, 344

corridors, expansion  336, 546

corticosterones  396

cosmetics, use of elephant fat in  380

cost

of conservation  465

of contraception  294–295, 300, 301

of crop damage  465

of culling  378, 380–381

of foot-and-mouth disease 

outbreaks  343

of hunting  438

of translocation  251–252, 465–466

of vasectomy  297–298

cows. See female elephants

crop-raiding  216, 217, 218–221, 224, 

225, 335, 340, 384, 458–459, 556

compensation for  227–228, 465, 

486–491, 511

mitigation of  226–227, 259, 

356–358

proximity to rivers  224

crops, buffer  357

Croton  153

culling  62, 66–69, 108, 370–400, 470, 

543, 544, 545, 548, 581

of adult males  384–386

attitudes towards  210

of calves  387, 437

combined with contraception  311

cost of  378, 380–381

defined  370

and density  121–123

disturbance  393–394

effect on behaviour  117, 299, 

395–398

effect on calves  397

effect on elephant culture  397

effect on gene pool  266, 385

effect on population growth  121–

123, 388–389, 398

effect on population 

structure  385–386

of escaped elephants  337

ethics of  420, 421, 432–438

of family groups  371, 375, 380, 437

first case of  170

of herds  437

income from  380–381

methods  376–380, 436–438

migration after  109, 122, 128

moratorium on  67, 543

motivation for  119–120, 381–388

other elephants’ response to  395–

396

and post-traumatic stress 

disorder  117

of problem animals  227, 242, 244, 

551

processing carcasses after  375, 

377–378

profitability of  452–456

and rural communities  215

selective  123, 266, 387, 398, 

437–438

as stressor  217, 226, 385, 386, 

395–398

of young adult females  387

of young female calves  437

culture, elephant  355–356, 397, 416, 

437

Cynodon  152
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Dalbergia melanoxylon  155

Damaliscus lunatus (tsessebe)  347

darting  245, 284–285, 288, 290, 

292–293, 506

death

of animals after fence erection  345

of calves  105–106, 116, 550

elephants’ awareness of  416, 421, 

436

elephants’ response to  89, 

395–396, 436

of humans  216, 221–222, 224, 241, 

340, 375, 385, 392, 397, 544

during surgery  296

debarking. See bark, stripping

deforestation  411

Delagoa Bay  36

density  91, 113, 148, 166, 171, 183, 

185, 381

and age at first ovulation  259

and culling  121–123

decrease  311

dependence  118–119, 259, 381

and fence-breaking  341, 344

human  219

maximum  383–384

stocking  66, 69

deontological individualism   

420–423

Department of Environmental Affairs 

and Tourism (DEAT). See Norms 

and Standards

deprenorphine hydrochloride  247

depression  439

caused by contraception  299

after culling  117

Deslorelin  277

deterrents  228, 259, 356–358

Diceros bicornis (black 

rhinoceros)  154, 166, 169, 172, 183

Dichrostachys  152

Diospyros mespiliformis  174

Diplorhynchus condylocarpon  152, 178

Dipodomus (kangaroo rats)  153

disease

African horse sickness  331

African swine fever  331, 344

Animal Diseases Act  330, 360, 

509–511, 549

anthrax  550

bluetongue  331

bovine tuberculosis  332, 333

brucellosis  332

canine distemper  333

control  343–344

corridor  223, 331, 332, 344

fencing and  127, 330, 331–334, 

343–344, 510

foot-and-mouth  223, 331, 332, 

334, 343, 360, 378

malignant catarrhal fever  331

myocarditis  550

rabies  333

Rift Valley fever  331

rinderpest  40, 45, 181, 331, 333

transmission of  223, 509–511, 551

trypanosomiasis  331

disturbance

culling  393–394

as elephant deterrent  354

ditches  357

Djuma Game Reserve (South Africa), 

tourism in  212

domestic animals. See livestock

dominance  87, 267, 286

between breeding herds  87, 91

in male population  385

matriarchs and group  87

Dongola Wild Life Sanctuary (South 

Africa)  45–46

drivers  540, 541, 542

drought

and death of calves  387, 550

effect on calving intervals  118

and elephant survival  108, 172, 

347
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and extinction  24–25

and vegetation damage  158, 178, 

179, 181, 183, 185

dung  97, 254

dung beetles  164

Dutch East India Company (VOC)  33, 

37, 56

ecocentric  208–210, 424, 532

ecological indicators  383, 384

ecology  63–65

deep  208

economic value  446–447, 581–582

See also Total Economic Value; value

ecosystem

function  559

goods and services, payment 

for  465

management  552

ecosystems  411, 423–425, 433, 448, 

449, 450, 451, 547

effect of herbivores on  146–147

keystone species in  208

megaherbivore release and   

182–183

ecotourism  211, 424, 427–429, 430

edge effect  127

eland (Taurotragus oryx)  34, 169

elephant

age determination  97–98

attacks  225, 241, 392

awareness of death  416, 421, 436

bond groups  86–87

brain  379, 380, 415–416

breeding herds. See breeding herds

bulls. See male elephants

calls  89, 261, 262, 268, 416

calves. See calves

clans  86–87

communication  89, 258–259, 261, 

262, 268, 395–396, 416, 417

contraception. See contraception

consortship  262, 286

cows. See female elephants

culling. See culling

culture  355–356, 397, 416, 437

diet  151–154, 217, 220

digestion  149, 153

distribution  47, 48–63, 88

ears  269

emotions  416, 421

evolution  24–27, 146

extant species of  24

extermination  37, 40, 43, 45, 46, 

53, 58, 59, 173

extinct species of  24–26

family groups  86, 87, 253–254

fat  380

feeding behaviour  149–155

footprints  97

hides  215, 376, 378, 380, 386, 436, 

452, 455

hierarchy  91, 262, 389, 437

identification  291, 293, 392

intelligence  89–90

longevity  384, 385, 416, 553

management. See management

mass  149

mating  258, 260, 262–263, 286, 

298, 299

matriarchs. See matriarchs

meat  215, 376, 378, 380, 386, 436

memory  89, 356, 415

metabolic rate  149

migration. See migration

morality  417

mortality  105–108, 244–245, 550

movement  91, 344–347

numbers  23–24, 47–48, 52–63, 85, 

110–113

pits  35

products  35, 215, 378, 380, 381, 

386, 436

reproduction  98–104, 259–271

response to death  89, 416, 436

sense of hearing  416
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sense of smell  228, 259, 356–357, 

416, 417

shoulder height  97, 98

social behaviour  86–87, 117

social structure  86–87, 258–259

surgery  296–297

trunk, use in foraging  150

elephants

African. See Loxodonta

as agents  415–416, 421–422

Asian  24, 25, 30, 259, 266, 267, 

269, 296

attitudes towards  208–210

avoidance behaviour in  285

and biodiversity  146–187

captive  267, 281, 440

conflict with. See human-elephant 

conflict

differences between humans 

and  416–417

economic value of. See economic 

value

and ecosystems  146–187

effect of  146–187, 183

effect on animals  163–167

effect on grassland  167

effect on plants  147, 155–163

forest  24

killing livestock  221

killing people  221–222, 224, 340, 

375, 385, 392, 397

killing rhinos  242, 385, 389, 391

popularity of  212

as predators  150, 154

problem. See problem elephants

sexual dimorphism in  153–154

similarities between humans 

and  416

Elephas  24, 25, 30

ekorensis  25

iolensis  26

maximus  296

recki  25

zulu  27

elk  355

emigration. See migration

endozoochory  169

environmental activists  429

environmental laws. See laws

environmental loading  573

epiandrosterone  303, 304

Equus burchelli (Burchell’s zebra)  167, 

172

eruptive growth  388–389, 398

Erythrophleum  153

ethics  406–442, 581

of captivity  440

of contraception  431–432

of culling  386, 387, 420, 421, 

432–438

of hunting  438–439

theories of  419–430

of translocation  430–431

ethinyl oestradiol  276

etorphine hydrochloride  245

Etosha National Park (Namibia)  48

abscesses after inoculation  288

culling in  371, 377

elephant distribution in  90

home range sizes in  93

migration to  108, 128

water provisioning in  127, 128

Euphorbia  182–183

euthanasia  375, 378

evolution  24–27, 146

exclosures  171, 175, 337–338, 341

extinction

drought and  24–25

localised plant  157, 345

of megaherbivores  147, 155, 425

Ezemvelo KZN Wildlife  513, 558–559

Faidherbia albida  152, 181, 183

‘fair chase’  438

family groups  86, 87, 253–254, 431

culling of  371, 375, 380, 386–387
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farming

commercial  219, 220

subsistence  216, 220

See also crop-raiding; rural 

communities

fecundity  100

feeding behaviour  149–155

feet

footprints  97

toe glands in  259

use in foraging  150

female elephants  86, 93

age and fertility  100, 260–261

age at first calving  98–99

age at last calving  100

aggression in  389, 397

aggression towards other 

calves  249

anoestrus in  305–306, 314

body mass of  153

calving intervals of  98–100, 263

culling of  437

diet of  154

fence-breaking by  340–341

first ovulation  259

gestation  98–99

GnRH vaccine used in  305–306

killing people  389, 392, 397

oestrus  258, 260–263, 276, 277, 

285, 298, 305–306

as problem animals  375, 392

puberty in  259–260

reproductive behaviour of   

259–265

sterilisation of  296

translocation of  248–249

and tree felling  181

water requirements of  154

See also matriarchs

fence-breaking  225, 244, 250–251, 335, 

340, 384, 385, 392, 393, 551

and disease control  343–344, 509

and elephant density  341, 344

and water shortages  346

fencing  85, 124, 127–128, 329–352, 

545–546

animal deaths caused by  345

Armstrong  220

cables  342, 349

damage to  221, 223

and disease control. See disease

edge effect of  127

effectiveness of  342

electrified  226, 250, 334, 336, 340, 

341, 342, 348, 349

and elephant movements  91, 109, 

344–347

elephant-proof  220, 336, 545

and home ranges  93

and human-elephant conflict  217–

218, 219–220

legislation  330, 360, 549

maintenance of  226, 334, 340, 341, 

342, 348–349, 352

and population growth rate  115

removal of  55, 63, 69, 109, 127, 

358–361, 394, 492, 546, 550

sabotage of  342

theft of  334, 342

types of  348, 350–351

vandalism of  334

and vegetation damage  95

veterinary  127, 345–346

See also exclosures; fence-breaking

fertility  100, 314

fire  147, 159, 160, 168, 171, 172, 173, 

176, 177, 181, 183, 184, 185, 345

flehmen  261

floods  181

food consumption  149

foot-and-mouth disease (FMD)  223, 

331, 332, 334, 343, 360, 378

footprints  97

forbs  152

forest elephants  24

fossils  24–27
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founding effects  389

frost  181, 183

Futi Corridor (Mozambique)  59

elephant numbers in  61

Futi-Tembe TFCA  61

game reserves  63–70, 210–212

first  44, 45, 551

hunting in  395

See also individual reserve names

Ganesha  30

Gardenia  152

genetic diversity  57

in Addo elephants  372

contraception and  311

culling and  437, 551

selective hunting and  214, 266, 390

translocation and  124–125, 242, 

255, 266

genetic profiling  124–125

geophytes  150

gerenuk (Litocranius walleri)  172

gestation  98–99, 263, 264–265

Ghana  30

Giraffa camelopardalis (giraffe)  172

GIS (Geographical Information 

Systems)  545

global warming  411, 548

glucocorticoids  255, 270

GnRH super-agonists  273, 277

GnRH vaccine  277–279, 298, 299, 314

criticism of  305

in female elephants  305–306

in male elephants  302–305, 551

goats  169, 170

gold  28, 30, 31, 32

gomphotheres  25

gonadectomy  272

Gonarezhou National Park (Zimbabwe)

calving intervals in  263

culling in  371, 377

translocation from  241

government  412–413

GPS (Global Positioning System)  545

grass  150, 152, 154

grassland  167, 171, 179

grazers  167, 168, 172

grazing lawns  155

Great Fish River Reserve (South 

Africa)  53

Great Zimbabwe  31, 32

Greater Limpopo TFCA  63, 230

Greater St. Lucia Wetland Park (South 

Africa), killing problem elephants 

in  375, 392

Grewia  152

guinea fowl  173

Gymnosporia  158

habitat loss  226

hartebeest (Alcephalus 

buselaphus)  171

helicopters

used for culling  377, 379, 392, 396

used to disturb elephants  354

elephants’ response to  396, 397

used for immobilisation  396

used for inoculation  281, 284–285, 

292–293, 301

used for translocation  245, 251, 

337, 545

herbivores, effect on ecosystems  146–

147

herders  33–34

heterogeneity  92–93, 547, 548, 549, 551

high-frequency sound  358

hippopotamus  147, 171

Hippotragus

equinus (roan antelope)  167, 347

niger (sable antelope)  167, 347

Hluhluwe-Umfolozi Park (South Africa)

behavioural abnormality in  389

grazers in  167

killing problem elephants in  375, 

391

translocation from  375, 386
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translocation to  241–242

vegetation in  159

holistic  423–425

home ranges  92–95, 394, 396

hominins  25

horses, contraceptive trials in   

273–276, 278–279, 280, 287, 294, 

305–306

human

conflict with elephants. See human-

elephant conflict

deaths  216, 221–222, 224, 241, 340, 

375, 385, 392, 397, 544

density  219

impact  411–412

rights  517

humans

differences between elephants 

and  416–417

similarities between elephants 

and  416

human-elephant conflict (HEC)  92, 

206–207, 216–231, 330, 330–331, 

335–336, 346, 372, 374, 450, 499, 

512, 544

chemosignals and  259

legal position on  493–494, 503, 

508–509, 517

mitigation of  226–229, 354

and translocation  123, 241, 244

hunter-gatherers  33–34, 35, 424

hunting

during 19th century  37–43

arguments against  439

arguments for  438

during colonial period  28

commercial  39–45, 173, 215, 229

effect on gene pool  266

effect on population  375

ethics of  438–439

ethical codes for  438–439

in game reserves  395, 427–429

‘green’  395, 506

income from  455–457

legislation on  506–507, 508

of megaherbivores  147

during precolonial period   

35–37, 425, 426

recreational  211, 213–214

selective  214

sport  44, 45, 63, 438–439

strategic  355–356

as stressor  217, 396

trophy  242, 266, 385, 390, 453, 

455–457, 458

value of trophy animals  438, 466

Hwange National Park (Zimbabwe)

calving intervals in  263

culling in  122–123, 371, 378, 

393–394, 395–396

density in  126

elephant numbers in  114

kudu in  166

migration to  108

predation in  108

water provisioning in  127

waterholes in  126

Hyparrhenia  171

Hystrix africaeaustralis 

(porcupine)  147

immigrants, illegal  221, 342

immigration. See migration

immobilisation, with Scoline  378

immunocontraception  276, 277–295, 

550, 551

one-shot  301

side effects of  298–300

See also GnRH vaccine; pZP vaccine

impala (Aepyceros melampus)  166, 

173, 174, 347

Improvac  279

inbreeding  86

indicators  556–557, 558, 580

indicator species  176

infertility  99–100
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infrasound  395–396, 417

inoculation. See GnRH vaccine; pZP 

vaccine

insects  163–164, 168

intelligence  89–90

intercalving intervals. See calving 

intervals

International Court of Justice  527

invertebrates  163–164

iron  30, 31, 32

Ithala Game Reserve (South Africa), 

vegetation change in  182, 183

IUCN (International Union for 

Conservation of Nature)  425

ivory  23, 215, 448, 468

blackmarket value of  466

CITES sales of  457

demand for  546

legally obtained  457

national database for  507

obtained from culling  378, 380, 

381, 436, 452

permits  507

products  42

surplus  41

See also poaching; tusks

ivory trade  28–42

19th century  38

ancient  30–31

CITES ban on  29, 214, 455

colonial  37

legislation  507

precolonial  31–37

K2  31

Kafue National Park (Zambia), elephant 

numbers in  114

Kalahari Gemsbok National Park (South 

Africa), establishment of  45

Kalahari sands  168

kangaroo rats (Dipodomus)  153

Kaokoveld (Namibia)  48, 51

Kapama Private Game Reserve (South 

Africa)

contraception in  287–288

translocation from  243, 255

Karongwe Game Reserve (South Africa), 

contraception in  292

Kasungu National Park (Malawi)

poaching in  394

tree felling in  150

Kaudom Game Park (Namibia). See 

Khaudum National Park

Kazuma Forest Reserve (Botswana), tree 

felling in  181

Kenya, poaching in  172

keystone species  155, 208, 446, 451, 

550

Kgalagadi TFCA, local communities 

and  427

Khaudum National Park (Namibia)  48, 

93

migration to  108, 128

water provisioning in  109, 127, 128

Khoekhoen  33–34

Khomani San  427

Kibale Forest (Uganda)

crop-raiding outside  340

seed dispersal in  169

Kivu National Park (Congo), soil types 

in  176–177

Klaserie Game Reserve (South Africa)

elephant numbers in  54

migration to  394

KNP-Ghonarezhou-Limpopo TFCA  54

Knysna elephants  53, 56–57, 548

Knysna Forest Reserve  54

density dependence in  119

kob (Kobus kob)  171

Kobus

ellipsiprymnus (waterbuck)  167

kob (kob)  171

Kruger National Park (South Africa)

aerial census in  385

baobabs in  158
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calving intervals in  263, 264

command-and-control 

management in  66–67

contraception in  121, 281–282, 290

crop-raiding outside  220

culling in  62, 66–69, 109, 119–120, 

121–122, 371–372, 377–378, 385, 

386, 388–389, 397

damage-causing animals from  341

density dependence in  119, 381

description of  572

elephant numbers in  62–63

establishment of  45, 62

exclosures in  338

fence breaks in  334, 341, 342

fence removal from  109, 127–128, 

359, 394

fencing in  345–346

foot-and-mouth disease in  334

home range sizes in  93

human-elephant conflict in  390

ivory from  457

killing problem elephants in  375, 

379–380, 390, 392

lactation duration in  264

management of  66–69, 552, 557, 

578–579

migration from  55, 126, 127, 128, 

359, 394

migration to  62, 108, 358

number of visitors to  212

population size records from  550

and rural communities  215, 218, 

219, 224, 226, 229, 427, 553

soil types in  177

thresholds of potential concern 

in  558

translocation from  53, 54, 123, 241, 

242–243

wildlife products plant in  376, 

377–378, 385

Kruger-to-Canyons biosphere  553

kudu (Tragelaphus strepsiceros)  166

lesser (Tragelaphus buxtoni)  172

Kwandwe Private Game Reserve (South 

Africa), vegetation change in  179

KwaZulu Private Game Reserve (South 

Africa), translocation to  244

lactation  99–100, 264–265, 314

lactide-glycolide copolymer  301, 302

Laikipia (Kenya)

buffer plants in  357

fencing in  342

Lake Manyara (Tanzania), calving 

intervals in  263

land claims  215, 470, 493

land-use planning  229

laparoscopy  296

law

common  478, 479–494, 518, 

530–534

constitutional  522–525, 528–529, 

530, 533

customary  518–522, 530–531

international  525–528

provincial  512

laws  477–534, 549

and compensation  487–491

and escaped elephants  392, 

485–487, 492–493

and fencing  330, 360, 480, 

482–483, 492

and ivory trade  507

and translocation  252–253

Animal Diseases Act  330, 360, 

509–511, 549

Animals Protection Act  252, 

511–512

Biodiversity Act  252

colonial  44–45

environmental  517–518

game  44–45

Game Theft Act  482–484
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NEMA (National Environmental 

Management Act)  498, 513, 

523–524, 531, 533, 549

NEMBA (National Environmental 

Management: Biodiversity 

Act)  330, 499–503, 504, 513, 

553

NEMBA Draft Norms and Standards 

for the Management of 

Elephants  514–517

NEMBA Threatened and 

Protected Species (TOPS) 

Regulations  503–509, 517, 529

NEMPAA (National Environmental 

Management: Protected Areas 

Act)   

494–499, 502, 504, 554, 556, 578, 

581

ownership  480–484, 578

Performing Animals Act  512

Society for the Prevention of Cruelty 

to Animals Act  512

VOC  44

legal standing  522

Leopold, Aldo  425

lethal management. See culling

leuprolide  277

Limpopo National Park (Mozambique)

migration to  109, 127–128

translocation to  243

Limpopo-Shashe TFCA  230

Linyati River  174, 181

Litocranius walleri (gerenuk)  172

livestock

crop damage by  218, 458

entering conservation areas  337

killed by elephants  221

killed by predators  223

Lonchocarpus taxiflorus  171

Lower Zambezi National Park (Zambia), 

elephant numbers in  114

Loxodonta  25

adaurora  25–26, 27

africana  24, 26–27

atlantica  26–27

cookei  26

cyclotis  24, 26–27

exoptata  25–26

Luangwa Valley (Zambia)

calving intervals in  263

culling in  371

elephant numbers in  114

elephant reproduction in  259, 261

puberty of male elephants in  266

Lubombo TFCA  230

Lupron  277

M5050  247

M99  245

Maasai Mara Reserve (Kenya), soil types 

in  177

Maasai people  427, 465, 471

Mabalingwe Game Reserve (South 

Africa), vasectomy performed 

in  296

Mabula Private Game Reserve (South 

Africa)

contraception in  290, 292

identification of individuals in  291

Madikwe Game Reserve (South Africa)

culling in  381

description of  572

management of  573

problem animals in  375, 392

and rural communities  214

tourism in  224

translocation from  54, 69, 243, 244, 

375, 386–387

translocation to  241

vegetation change in  178, 179

Magudu Game Reserve (South Africa), 

translocation from  375

maize  217, 224, 340

Makalali Game Reserve (South Africa)

calving intervals in  282
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contraception in  69, 282–287, 

290–291, 292, 294–295, 310

identification of individuals in  291

vasectomy performed in  296

Makuleke region (South Africa)  427

hunting in  395

Malawi

elephant distribution in  50

poaching in  394

male elephants  86, 93

bachelor herds  258, 266–267

body mass of  153

culling of  384–386

diet of  154

fence-breaking by  251, 335, 

340–341

GnRH vaccine used in  302–305

hierarchy among  262, 265, 268, 

286, 385, 389

home range sizes of  93

as problem animals  225, 375, 392

puberty in  266–267

reproductive behaviour of   

265–271

reproductive success of  267

risk-taking in  225

rogue  242

socialisation of  117

sterilisation of  296–298

translocation of adult  241, 242, 

249, 251

and tree felling  181

trophy hunting of  242, 377

water requirements of  88, 154

young  258

See also musth

malignant catarrhal fever  331

mammoths  24, 26, 146

Mana Pools (Zimbabwe)

baobabs in  158

culling in  371

management  63, 119–120

adaptive  65, 67, 69, 554, 556–557, 

557, 560–577, 583

command-and-control  64, 66, 69, 

538, 545, 554

ecosystem  552

goals  553–554

lethal. See culling

plans  555–556

process-based  559

strategies  130–131, 147–148

styles  554

unresolved issues  578–582

mantids  164

Mapungubwe  31–32, 34, 392

Maputaland elephants  59–61, 347

Maputo Elephant Reserve 

(Mozambique)  59

elephant distribution in  90

elephant numbers in  61

split of elephant population  347

Marakele National Park (South Africa)

fence removal in  360

translocation from  250

translocation to  243

marula. See Sclerocarya birrea

mastodonts  25

mating  258, 262–263, 286, 298, 299

matriarchs  86, 253–254, 258

absence of  389

aggression in  254, 397

and group dominance  87

killing of  250, 254

killing of during culling  377, 380, 

386

older  87

young  397

Matusadona National Park (Zimbabwe)

culling in  371

tree mortality in  178

megaherbivore release  182–183, 185

megaherbivores  147, 155, 550

metabolic rate  149

Mfecane  39
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migration  108–110, 115, 128, 177

fence removal and  127–128

in response to culling  109, 122, 

393–394

seasonal  131, 345, 359

and water sources  126–127

See also individual reserve names

Mikumi National Park (Tanzania), 

poaching in  397

miombo woodland  164, 165, 178

mistletoes  162, 176

Mkhuze Game Reserve (South Africa)

translocation to  251

vegetation change in  179

moats  357

modelling  184–186, 306

Mokomasi Game Reserve, elephant 

reproduction in  259

moose  355–356

mopane woodland  154, 164, 177, 178, 

181

See also Colophospermum

Moquinella rubra  162

moral standing  414

of elephants  415–418, 417–418, 

419–420, 430, 433

hunting and  439

Mountain Zebra National Park (South 

Africa), establishment of  45, 551

Mozambique  63

elephant distribution in  50

poaching in  59, 371

translocation to  54

Mpondo elephant hunting  36

Murchison Falls National Park (Uganda)

calving intervals in  99

culling in  170

elephant reproduction in  259

lactation duration in  265

soil types in  177

vegetation change in  170–171

musth  267–271, 314

abnormal  389

aggression during  225, 242, 268, 

389

chemosignals during  259

control of  303–305, 551

effect of GnRH vaccine on   

303–305

and hierarchy  262, 265, 268

and paternity  265

posture  268

pZP vaccine and  285–286

and success in mating  265

vasectomy and  297

Mutwa, Credo  426

Mwea (Kenya), elephant-related deaths 

in  340

myocarditis  550

Mziki Safari Lodge (South Africa), 

translocation to  250

Mzilikazi  39

Naltrexone  247

Nama people  427

Namibia

elephant distribution in  48

hunting in  456

Narok (Kenya), use of buffer plants 

in  357

Natal Parks, Game and Fish 

Preservation Board  47

national parks  45, 47, 53

See also individual park names

National Parks Board  69

See also SANParks

natural resource management. See 

management

Ndebele  39

NDVI (Normalised Difference 

Vegetation Index)  90, 116–117

NEMA. See laws

NEMBAA. See laws

NEMPAA. See laws

Ngala Game Reserve (South Africa), 

tourism in  212
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Ngorongoro (Tanzania), vegetation 

in  160, 175

Niassa Reserve (Mozambique), fencing 

in  354

Normalised Difference Vegetation Index 

(NDVI)  90, 116–117, 263

Norms and Standards, Department of 

Environmental Affairs and Tourism 

(DEAT)  378, 387, 422, 502, 

513–517, 560, 564, 572, 583

nutrient cycling  168, 550

oestradiol  276

oestrogens  273, 279, 551

oestrus  258, 260–263, 276, 277, 285, 

298, 305–306

Okavango Delta (Botswana), crop losses 

in  459

Opuntia dillenii  357

Oryx gazella (oryx)  167, 172

ostrich feathers  30, 42

ovulation  261, 262–263, 276

synchronised  263

ownership  497, 534, 578

pastoralists  330

paternity  265, 267

paths  155, 166

Pedi, ivory trade  36–37

permits  501–502, 504, 505–507

personal space  422

Phacochoerus africanus (warthog)  167, 

171

phenolics  153

pheromones  261, 263, 265

Phinda Private Game Reserve

contraception in  69, 290, 292

fence removal in  359–360

identification of individuals in  291

killing problem elephants in  375

sterilisation in  296

translocation from  243, 255, 375, 

386

translocation to  241, 250, 254

vegetation change in  179, 182

Phoenix reclinata  175

pigs

African swine fever in  344

contraceptive trials in  278, 279

Pilanesberg National Park (South Africa)

behavioural abnormality in  389, 

397

hunting in  375, 395, 396

killing problem elephants in  375, 

391

and rural communities  214

tourism in  212

translocation to  241–242

vegetation change in  179

piosphere effects  180–181, 347, 352, 

550

plantations  357

plants

effect of elephants on  155–163

buffer  357

unpalatable  152–153, 357

favoured  150, 152, 217, 220, 224, 

340

See also trees; vegetation

poaching  63, 107–108, 118, 216, 221, 

482, 545

effect on behaviour  397

effect on populations  118

effect on tusk size  266

genetic profiling and  124–125

in Kenya  172

and law enforcement  497–498

in Malawi  394

in Mozambique  59, 371

of rhino  172

in South Africa  214

as stressor  217, 397

in Tanzania  397

in Zambia  50, 371

in Zimbabwe  49, 452

pollution  411
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Pongola Game Reserve (South Africa)

problem animals in  392

vegetation change in  182

population biology  86, 96–119, 

306–310

population density. See density

population growth  113–116, 381–384, 

550

and calving intervals  263

contraception and  282–283, 

306–311

after culling  121–123, 388–389, 398

eruptive  388–389, 398

reducing  387

translocation and  123–124

population structure

effect of contraception on   

306–311

effect of culling on  388–390, 398

porcine zona pellucida vaccine. See pZP 

vaccine

porcupines (Hystrix 

africaeaustralis)  147

Portuguese  32, 34–35, 36

Portulacaria  152

afra  161, 162

post-traumatic stress disorder  90, 117, 

437, 439

Potamochoerus larvatus (bushpig)  166

precautionary principle  120, 408

predators  108, 166, 223, 387, 397

elephants as  150, 154

simulation of  559

Premna  152

primary productivity  90

privacy  422

problem elephants  216–217, 225, 

241–242, 390–393

identification of  392

killing of  227, 370, 372, 374, 

375–376, 376, 379–380, 385, 390, 

551, 557

translocation of  244, 376

progesterone  263, 275–276, 276, 279, 

290

progestogens  273, 306

protected species  501, 503–509, 517, 

529

public opinion  215

pZP vaccine  279–295, 313, 551

cost of contraception with   

294–295, 300, 301

criticism of  299–300

effect on musth  285–286

effect on oestrus  285–286

used in elephants  281–291

guidelines for use of  312–313

one-shot  301–302

reversibility of  287, 290, 300

side effects of  283–287, 299–300

and translocation  293–294

Quiçama National Park (Angola), 

translocation to  54

rabies  333

‘rap sheets’  392

Raphicerus melanotis (Cape 

grysbok)  166

raptors  165

reductionism  538, 543

reedbuck (Redunca arundinum)  167

reeds  152

refugia  159, 164, 179, 185

Regan, Tom  420

relict populations  53, 56

repellents  228, 356–358

reproduction  258–259

reproductive control. See contraception

reproductive value  104

reptiles  164

res nullius  44, 478, 480–481, 483, 484, 

485, 486, 491, 492, 493, 524, 532–534

res publicae  532–534

resins  153

rhinoceros  147



615Index

black (Diceros bicornis)  154, 166, 

169, 172, 183

killed by elephants  154, 242, 385, 

389, 391

poaching of  172

white (Ceratotherium simum)  154

Richterveld National Park (South 

Africa), local communities 

and  427

Rietfontein Nature Reserve (South 

Africa), translocation to  244

Rift Valley fever  331

rinderpest  40, 45, 181, 331, 333

ring-barking. See bark, stripping

rivers  412

roads, elephant attacks along  224

roan antelope (Hippotragus 

equinus)  167, 347

rock art, elephants in  34, 206

rodents  147

Roman Empire  30

roots, as part of diet  152

Ruaha National Park (Tanzania), 

vegetation in  157

rural communities  214–215, 217–220, 

229, 425–430

and crop-raiding  219–220, 224, 

225, 226

and culling  215

effect of fencing on  347

See also CBNRM

Sabi Game Reserve (South Africa), 

establishment of  61–62

Sabi Sand Game Reserve (South Africa)

migration to  359, 394

translocation from  243, 244

sable antelope (Hippotragus 

niger)  167, 347

SADC (Southern African Development 

Community)  425

salpingectomy  272–273

Salvadora persica  175

Samburu National Park (Kenya), 

elephant reproduction in  259, 263

San people  33–34, 35

sand forest  164, 179, 293, 573

SANParks (South African National 

Parks)  67, 395, 423, 427, 496

Standard Operating 

Procedures  378, 379–380

savanna elephants  24

Savuti Region (Botswana), predation 

in  108

scavengers  375

scenario planning  561

Schmidtz, David  427

Schotia  152

Schroda  31

Sclerocarya  152

birrea  157, 160, 169, 179, 180

Scoline  377, 378, 436–437

seasonal movements  131

Sebungwe (Zimbabwe), culling in  394

seed dispersal  155, 169–170, 550

seedlings  158, 159, 173, 175, 181

Selati Game Reserve (South Africa), 

tsessebe in  347

Sengwa Research Area (Zimbabwe)

culling in  395

soil types in  177

tree mortality in  178

Serengeti National Park (Tanzania)

density dependence in  381

migration to  108, 128

sexual dimorphism  153–154

Shambala Private Game Reserve (South 

Africa)

contraception in  292

identification of individuals in  291

translocation from  244

translocation to  250

Shamwari Private Game Reserve (South 

Africa)

seed dispersal in  170

translocation from  243, 255
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translocation to  250, 254

shoulder height  97, 98

Singer, Peter  419

sisal  357

slavery  28, 30, 31, 32

Smith, Adam  446–447

social structure  86–87

effect on foraging  154

socialisation  117

Sofala  33

soil  160, 171, 347

chemistry  183

compaction  169, 180

erosion  180, 357

types  176–177

Songimvelo Game Reserve (South 

Africa)

translocation to  241

vasectomy performed in  297

vegetation change in  182

South Africa

elephant distribution in  50–63

poaching in  214

South African Museum  372

South African National Biodiversity 

Institute (SANBI)  499, 558, 573

South African War  45

Southern African Development 

Community (SADC)  425

spaying. See sterilisation

SPCA (Society for the Prevention of 

Cruelty to Animals)  512

species diversity  178, 183

spekboom. See Portulacaria afra

spermatogenesis  266–267

effect of GnRH vaccine on  277, 304

spur fowl  173

stakeholders  420, 561, 572, 578

categories of  413–414

stegodonts  25

sterilisation  272–273, 296–298, 545

steroids  273–277

Stigmochelis pardalis (leopard 

tortoise)  164

stock, domestic. See livestock

stocking density  66, 69

stone walls  357

Stresnil  245

stress

confrontational  348

caused by contraception  299

caused by culling  226, 385, 386, 

387, 395–398

caused by darting  284–285

hormones  254–255

caused by hunting  213, 396

long-term  397

caused by poaching  397

caused by tourists  212–213, 217, 

243

caused by translocation  226, 243, 

254–255, 386–387, 390, 395

Suaeda monoica  175

sub-populations  86

subsistence farmers  216, 220

succinyldicholine chloride. See Scoline

sugar cane  220

Suprelorin  277

survival rates  105–108

sustainable use  425–430, 468, 470

Swaziland, elephant distribution 

in  49–50

Syncerus caffer (buffalo)  167, 171, 173

and disease transfer  332, 333, 334, 

343–344

synchronised calving  124

Tamarix  152

tannins  153, 164

Tanzania, poaching in  397

Tarangire (Tanzania), behaviour 

modification in  394

targets  561, 562, 580

Taurotragus oryx (eland)  34, 169

tea  357
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Tembe elephants  53, 59–61, 347

Tembe Elephant Park (South 

Africa)  59–61

contraception in  69, 293, 294

culling in  374

description of  572

establishment of  551

hunting in  395

identification of individuals in  291

problem animals in  375, 392

restriction of movement  344

sand forest  164, 573

split of elephant population  347

temporal gland secretions  259, 

265–266, 268–269, 271

Terminalia  152, 171

glaucescens  170

termites  168

testosterone  270, 277

TFCAs. See transfrontier conservation 

areas

Thaba Tholo Game Reserve (South 

Africa), contraception in  292

theft, of fencing materials  342

theileriosis. See corridor disease

Thembu, ivory trade  37

Thornybush Game Reserve (South 

Africa)

abscesses after inoculation  288

contraception in  290, 292, 

294–295, 301

identification of individuals in  291

threatened species  501, 503–509, 517, 

529

thresholds  558, 561, 562, 572–573, 580

of potential concern (TPCs)  67, 

558

Thula Mela (South Africa)  32

thunderstorms  396

thyroid hormones  270

Timbavati Private Nature Reserve 

(South Africa)

density dependence in  119

elephant numbers in  54

migration to  394

TOPS Regulations  503–509, 517, 529

TOPS Species Lists  501

tortoises  164

Total Economic Value (TEV)  446, 546

defined  447, 449

of elephants  448–452, 467, 471

totems  214, 426–427

tourism  207, 210–213, 219, 242, 345, 

385, 424, 451, 453, 468

and elephant stress  212–213, 217, 

224, 422

income from  465

See also ecotourism

TPCs (Thresholds of Potential 

Concern)  67, 558

Tragelaphus

buxtoni (lesser kudu)  172

scriptus (bushbuck)  173, 174

strepsiceros (kudu)  166

trampling  151, 155, 162, 169, 180, 346

transfrontier conservation areas 

(TFCAs)  230, 311, 392, 553

Futi-Tembe  61

Greater Limpopo  63, 230

KNP-Ghonarezhou-Limpopo  54

Kruger-to-Canyons biosphere  553

Limpopo-Shashe  230

translocation  53, 53–54, 57, 123–125, 

241–255, 311, 543, 545, 546

of adults  241

of adult bulls  241, 242, 249

as alternative to culling  383, 386, 

431

of calves  248–249, 551

cost of  251–252

of escaped elephants  337

of family groups  242–243, 248–249, 

253–254, 375

of juveniles  241–242

effect on behaviour  117, 243, 

253–255



618 Index

effect on population growth 

rate  389

ethics of  430–431

and genetic diversity  124–125

and herd formation  286–287

monitoring after  254

mortality after  244–245

and onset of puberty  259–260

of problem elephants  244, 376

problems with  241

and pZP vaccine  293–294

reasons for  242

selection for  242–243

as stressor  217, 226, 254–255, 

386–387, 389–390, 395

techniques  245–251

for trophy hunting  242

Transmara District (Kenya), use of 

buffer plants in  357

Transvaal Nature Conservation 

Division  47

trauma  397, 398, 430, 436, 437, 439

trees

coppicing of  155, 157

felling of  150, 154, 155, 157, 160, 

165, 168, 174, 181, 384, 385

mortality of  147, 150, 160, 171, 173, 

174, 175, 178–179, 182, 345

protection of  339

seed dispersal of  155, 169–170, 550

seedlings of  158, 159, 173, 175, 181

See also bark, stripping; vegetation

triggers  556–557, 558, 562

trophy animals  242, 266, 377, 385, 390

trypanosomiasis  331

Tsavo National Park (Kenya)

calving intervals in  99

culling in  170

drought in  118

elephant reproduction in  259

lactation duration in  265

mortality in  118

translocation from  123

vegetation change in  157, 172, 

178, 179

tsessebe (Damaliscus lunatus)  347

tsetse flies  45, 207

Tsonga, ivory trade  37

Tswana, ivory trade  37

tusks  385

dimensions of  97

storage of  375, 376, 380

use in foraging  150

See also ivory

United Nations  525

urine

chemosignals in  258–259, 261

dribbling during musth  268, 271

vaginal mucus, chemosignals in  259

vaccines. See GnRH vaccine; pZP 

vaccine

value

bequest  449, 462

direct consumptive  452

direct use  451

economic value  446–447, 581–582

exchange  447, 449

existence  450, 462

indirect use  451

non-consumptive use  451, 468

non-use  451, 468, 470, 472

option  449, 462

primary  447

reproductive  104

secondary  447

total economic. See Total Economic 

Value

use  447, 449

vasectomy  272, 296–298, 550

vegetation

change  172–182, 347

damage  95, 147, 155–163, 345

regeneration  172, 175, 180–181

See also plants; trees
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Viscum

crassulae  162, 176

obscurum  162

rotundifolium  162, 176

vomeronasal organ  261

warthog (Phacochoerus 

africanus)  167, 171

water

artificial sources of  108, 109, 124, 

125–127, 180, 345–347, 352–354, 

545, 547

availability  90

controlling elephant distribution 

with  352–354

elephant monopoly of  163

excavation for  155, 163

and home range size  93

and migration  126

and population growth  127

requirements of elephants  88, 

154, 180

and vegetation change  179, 

180–181

waterbuck (Kobus ellipsiprymnus)  167

weaning  105

Weenen Biosphere (South Africa), 

translocation from  375

Welgevonden Private Game Reserve 

(South Africa)  219

contraception in  290, 293

identification of individuals in  291

translocation to  241

vasectomy performed in  297

wildebeest (Connochaetus 

taurinus)  167

wildlife management. See management

willingness-to-pay  461–462, 465–466, 

468, 472, 546

wood, in diet  152

World Court  525

world heritage sites  414

World War I  46

World War II  46, 63

WWF (Worldwide Fund for 

Nature)  423

Xhosa

hunting practices  35

ivory trade  37

ivory use  35–36

Zambezi River  181

Zambia

elephant distribution in  50

poaching in  50, 371

zebra (Equus burchelli)  167, 172

Zimbabwe

CBNRM in  460–461

culling in  386, 452

elephant distribution in  48–49

poaching in  49, 452

Ziziphus  152

zona pellucida  279–280, 281

See also pZP vaccine

Zululand, last elephant in  59


