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Executive Summary

Gus Mills

This Action Plan deals with the four living species of the
carnivore family the Ilyaenidae: (the striped hyacna Hyaena
{ Hyaena) hvaena, the brown hyaena Hvaena ( Parahvaena)
brunnea, the spotted hyacna Crocuta crocuta, and the
aardwoll Protefes cristatus. Notwithstanding their low
species diversity, hyaenas are unique and vital components
of most African and some Asian ecosysiems. Being large
carnivores they clash with the interests of humans to a
greater extent than do many other groups of animals.
Perhaps the maost important challenge facing those of us
commitied to the conservation of this group of animals is
to overcome the very strong negative feelings many people
have towards hyaenas. Until they are viewed in a more
positive light it will be difficult to effectively implement
management plans for hyaenas.

To achieve our objective we have addressed what we
consider to be thc most important issues in hyaena
conservation in |1 chapters plus six appendices and a
comprehensive bibliography. The introductory chapter
provides a synopsis of the Action Plan. In chapter 2 the
taxonomy and systematics of living hyaenids is reviewed.
It concludes that: a) the aardwolf should be included in the
Hyaenidae family; b) the brown hyacna and striped hyaena
are each other’s closest relative; ¢} the case for subspceific
distinction for the aardwolf is sound because of its disjunct
distribution; d) the subdivision of striped hyaena into five
subspecies should be maintained, although this needs to
be reviewed.

Chapter 3 gives summaries of the major ecological and
behavioural characteristics of each species. This is done to
give the reader a basic insight into the biology of cach and
4 glimpse of the complexitics of their socictics, In Chapter
4 the distribution of the four specics is described, and in
Chapter 5 population assessments, threats and the
conservation status of cach species are reviewed on a
country by country basis. This fundamental information
is needed before any kind of conservation action can be
taken. Much of the information in Chapters 4 and 5 was
obtained through a questionnaire survey circulated to
over 250 prospective respondents, who were chosen because
of their knowledge of the animals and/or local conditions
in the distribution range of each species.

Vi

The species accounts are followed by Chapter 6 on
the management of hyaenas in protected arcas. This
chapter 1s particularly relevant to the spotted hyaena
as this species is most dependent on large conservation
areas for its long term survival. Chapter 7 addresses the
management of hyaenas outside conservation areas,
where they frequently live in close contact with people.
This is an important subject demanding innovative
solutions. Survey and census techniques are reviewed in
Chapter 8 because distribution and status surveys of
hyaenas in many arcas are badly nceded. Chapter 9
addresses the question of captive breeding of hyaenas and
analyses the role this can play in the conservation of the
family members.

In light of the distorted public perception of hyaenas,
Chapter 10 on education and public awareness is of
particular importance, as 1l provides some guidelines to
rectify this situation,

The final chapter (11) is the most important one. It
discusses appropriate conservation approaches and suggests
projects that could enhance the conservation status of the
various members of the family. Of course discussing the
actions is onc thing, implementing them is quite another. It
is up to the members of the Hyaena Specialist Group in
conjunction with governments, conservation bodies in the
relevant countrics, NGOs, local communitics, and others
to initiate and implement the necessary projects and actions
to improve the conservation status of these fascinating and
important animals.

Appendix | is a preliminary Population and Habitat
Viability Analysis (PHVA) for hyaenas. In this analysis
the results of a study using simulations of population
persistence are presented to assess the impact of
various human actions on hyaena populations. Appendix
2 gives scientific names of mammals mentioned in
the text, Appendix 3 lists the Hyaena Specialist
Group Members, Appendix 4 lists the respondents to
the questionnaire survey, Appendix 5 reprints the
questionnaire for the survey and Appendix 6 describes the
TUCN Red List Categories. Finally, the Action Plan ends
with a hyaena bibliography including all references
cited in the text.



Chapter 1

Introduction
Synopsis of the Action Plan

This Status Survey and Conservation Action Plan deals
with the four living specics of the family Hyaenidag: the
striped hyacna Hyaena { Hyaena ) hyaena, the brown hyaena
Hyaena ( Parahyaena) brunnea, the spotted hyaena Crocuta
croctifa and the aardwoll Proteles ervistarus. Hyaenas are
important and influential components of most African and
some Asian ecosystems. Unfortunately, human interests
olten conflict with those of hyaenas to a grealer extent than
with many other groups of animals, and as a result they
suffer the cftects of strong negative feclings towards them.

Chapter 2: Taxonomy and Systematics of
Living Hyaenas (Family Hyaenidae)

A review of palacontological studics and new data from a
molecularstudy clarify a number of previously contentious
issues in hyaenid systematics and taxonomy:

I. The aardwolf belongs to the family Hyaenidae; itis not

appropriate to place it into a separate family.

The striped and the brown hyacna are ¢ach other's

closest relatives.

3. The aardwolf diverged from other hyaenas about 15—
32 million years ago, the spotted hyacna separated from
the brown and the striped hyaena 10 million years ago,
and the striped and the brown hyaena split six million
years ago. As the generic rank of the striped and the
brown hyuaena continues to be unresolved, they are
provisionally placed in the genus Hvaena. However, the
long separation of the two lineages suggests that the two
species should be placed into dilferent subgenera,
Hvaena (Hvaena) in the case of the striped and Hyaena
{ Parahvaena) in the case of the brown hyaena.

4, The case for subspecific distinction is stronger in the
aardwolf than in the other three species because of its
disjunet distribution. Provisionally two subspecies
are retained: P. ¢ cristatus in southern Africa and
P. o septentrionalis in eastern Africa and north Africa.

5. On the basis of skull size. the five currently recognised
subspecics of the striped hyacna probably form two
larger groups, a northeast African-Arabian group
composed of Hvaena hyaena dubbah and H. I sultana
and a northwest African-Asian group composed of
H. b barbara, H. h. syriaca and H. h. hyaena.

2

6. Ncither the spotted hyaena nor the brown hyaena arc
currently recognised to have subspecics.

Chapter 3: Species Accounts

3.1 Aardwolf. This smallest member of the family is
shightly larger than a jackal, with long, slender legs, o long
neck, and a sloping back. It is considered an indicator
species for the Somalia-Kalahari semi-desert axis and occurs
in Alrica in iwo discrete populations separated by weltler
woodlands in Zambia and southern Tanzania. It feeds
primarily on onc local species of nasute harvester termite
(genus Trinervitermes). IUis a nocturnal, solitary forager,
but socially monogamous; a mated pair occupying a
perennial territory with their most recent offspring. Like all
hyaenids, the aurdwoll maintaing its territory by means of
depositing (pasting) secretions from the anal gland on
grass stalks. The species 1s a scasonat breeder and mating
lukes place during the first two weeks of July. It is
promiscuous, as dominant males often gain copulations
with the females of subordinate males in neighbouring
territories. The denning period lasts four months. Tn
southern Africa the majority of aardwolves occur on farm
land outside conservation areas. Here the greatest threat to
the species comes lrom indirect poisoning aimed at periodic
outbursts of locust plagues.

3.2 Striped hyaena. This medium-sized, dog-like
animal has a sloping back and black vertical stripes on
its sides. In most of its range it occurs in open habitat or
light thorn bush country, In addition to scavenging
carrion and the remains of kills of other predators, it
feeds on a wide variety of vertebrale. invertebrate,
vegelable, and human-asseciated organic matter. It
may also kill large vertebrates including livestock, but
records suggest that such attacks are rare. The least well
studied of the hyaenas, it is nocturnal, a solitary lorager,
and lives in small groups of unknown composition, It is
a4 non-seasonal breeder which prefers to den in caves.
The striped hyaena has one to four cubs which are fed
with meat carried back to the den by both sexes. Where
they are sympatric, the striped hyaena is dominated by
the spotted hyacna. Humans are the most important
source ol mortality. Striped hyaenas appear o be very



susceptible to poisoning, as they will readily accept
strychnine-poisoned bait.

3.3Brown hyaena. This medium-sized, dog-like animal
has a sloping back and a pelage that is shaggy and dark
brown to black, except for the neck and shoulders,
which are white. It is an inhabitant of the South West
Arid Zone of Africa. Although primarily a scavenger of
a wide range of vertebrate remains, it supplements its
diet with wild fruits, insects, birds” eggs, and occasionally
small animal prey. The impact of the brown hyaena on
domestic animals s usually small, A nocturnal, solitary
forager. it lives in clans ranging in size from a solitary
female and her cubs, to groups containing several females
and their olfspring of different ages. Adult males cither
remain with their natai clan, leave their clan and become
nomadic, or immigrate into a new clan. The brown
hyaena is a non-scasonal breeder. Its den is normally a
single hole in the ground. and it usually has only a single
litter of one to four cubs, although two or more females
may share a den in territories where more than one
female brecds. For the first three months of their lives
the cubs are nursed by their mother, after which the
milk diet 1s increasingly supplemented with food carried
to the den by all clan members. Where sympatric, the
spotted hyacna is dominant over the brown hyaena and
may have a detrimental effeet on the latier’s numbers
and distribution in certain areas.

3.4 Spotted hyaena. This largest member of the family
has a spoited coat and slightly sloping back. A particular
feature of this specices is that the secondary scxual organs
are very similar in males and females. The female clitoris
is of the same size and shape as the penis and she possesses
pscudo-testes. The spotted hyaena inhabits semi-desert,
savannah. open woodland, dense dry woodland and
mountainous forest. 11 1s a4 hunter-scavenger capable of
killing lurge prey, which it runs down after a long and fast
chase, often by hunting in groups. Highly social, it lives in
clans of up to 80 individuals in a society characterised by
a strict dominance hierarchy. Females are dominant over
males, and cven the lowest ranking temale s dominant
over the highest ranking male. Females usually remain in
their natal clan, while males disperse at about two and a
hall” yewrs of age, Tts highly social nature has led to the
evolution of a wide variety of vocalisations. It is a non-
seasonal breeder and the one to two cubs per female are
kept at a communal den and suckled by their mother until
they are about a year old, Unlike the brown and striped
hyvaenas the adults do not carry food 1o the den. The
spotted hyaena’s major competitor is the lon. Humans
ar¢ the most important source of mortality, through
persecution and meat poaching with snares. The most
mmportant natural source of mortality is predation by hon
and conspecifics.

Chapter 4: World-wide Distribution of
Hyaenas

Information on the occurrence and distribution of the
four extant hyaena species was extracted from the
literature, while individual records were obtained from
members of the Hyaena Specialist Group and other
knowlcdgeable people, as well as the respondents to the
Hyaena Action Plan questionnaire, In most cases only
records made since 1970 were considered. Maps
summarising distribution records on a one-degree grid
systemwere prepared. With the new form of government
and constitution in South Alrica the provinciul system
has been revised. The old four-province system with
“independent”™ homeclands has given way 1o a nine-
province system. Since the questionnaire survey and
most of the relevant literature from South Africa refer
Lo the old four-province system, we have decided to
follow this system for the purposes ol analysing the
regional status of the relevant hyacnids.

4.1 Aardwolf. The aardwoell occurs in two discrete
populations {(Fig. 4.1). The southern population ranges
over most of southern Africa, cxtending into
southern Angola, southern Zambia and southwestern
Mozambique. A 1,500km gap occurs between this
population and the northern one which extends inlo
central Tanzania, to northeastern Uganda, Somalia
and parts of Ethiopia, then narrowly along the coast
of Eritrea and Sudan, to the extreme southeast of

Egypt.

4.2 Striped hyaena. The distribution of the striped
hyaena is now patchy in maost places (Fig. 4.7),
suggesting that it occurs in many small isolated
populations. This is particularly so in most west
African countries, most of the Sahara desert, parts of
the Middle East, the Caucasus, and central Asia. It has
a continuous distribution over larger areas in Ethiopia,
Kenya, and Tanzania. The current distribution pattern
is virtually unknown for Pakistan, Iran and Afghanistan,
where 1t may be more widespread than current records
indicate.

4.3 Brown hyaena. The brown hyaena is confined to
southern Africa where it is still widespread, particularly
in the drier western parts of the region (Fig. 4.19).

4.4 Spotted hyaena. The distribution of the spotted
hyaena is now patchy in many places, especially in West
Alrica (Fig. 4.22), with populations concentrated in
protected areas and surrounding land. It still enjoys
continuous distributions over large areas in Ethiopia,
Kenya, Tanzania, Botswana, Namibia, and the
Transvaal Lowveld areas of South Africa.



Chapter 5: Population Size, Threats and
Conservation Status of Hyaenas

From the questionnaire survey and published and
unpublished studies. the total world population sizes of
striped, brown, and spotted hyaenas were estimated within
each range country. This was not done for the aardwolf
because of a lack of data. The results are summarised for
the striped hyaena in Table 5.2, the brown hyaena in Table
5.4, and the spotted hyaena in Table 5.6. These estunales
provide a first approximation of the order of magnitude of
the likely population sizes. The main threats as well as the
historical and current country-specific threats facing cach
species are discussed.,

Anassessment of the conservation status ol cach species
in each country was made. Using the 1994 [UCN Red List
Categories (Appendix 6) as the basis lor a simplified list of
categories, the national status of cach species was assessed
(Fig 5.1, Box 5.2).

5.1 Aardwolf. Although the aardwolf may be harvested
as a food source and is purposclully or accidentally
killed in predator control programmes, these mortalities
appear to be of little significance in areas with well
cstablished populations, The greatest threat to the
aardwolf is from spraying poisons on swarms of
locusts, which it cats. The Population and Habitat
Viability Analysis (Appendix 1) suggests that aardwoll
populations are likely to tolerate many factors, yet
population iselation may have a more detrimental effect
on population viability than other factors.

Although thereislittle information from most northern
range states, the overall status of the aardwoll is currently
described as Lower Risk: Least Concern.

5.2 Siriped hyaena. LEvidence suggests that the striped
hyaena is already extinct in many localities and that
populations are generally declining throughout its range.
The striped hyaena cvokes many superstitious fears, and
1s widely cxploited as an aphrodisiac as well as for
traditional healing. 1tis also killed because of suspected or
real damage inflicted on agricultural crops and livestock.
A tentative estimate of the total world-wide population
size 1s 5.000 to 14,000 individuals (Table 5.2).

Fragmentation of the world population into many
subpopulations is suspected although the actual degree of
fragmentation, rate of habitat loss and population decline
are unknown. A minimum population estimate 1s less than
10,000 individuals, This suggests that the present
classification of Lower Risk: Least Concern is now
mappropriate. We therefore suggest that the status he
changed to Lower Risk: Near Threatened.

5.3 Brown hyaena. Bccause of its secretive nature and
nocturnal habits, the brown hyacna, like the striped hyaena,

is nol casy Lo encounter and is often overlooked; even in
stock farming areas. Poisoning, trapping and hunting
have had a detrimental effect on populations and arc a
threat to the species in some areas. Intolerance and
ignorance by commercial stock farmers in Namibia, South
Alfrica and Zimbabwe have led to the killing of many non-
harmful individuals. Although used in traditional medicine
and rituals, it is not nearly so sought after in this regard as
the spotted hyaena. It also has very little demand as a
troply. The Population and Habitat Viability Analysis
{Appendix 1)suggests that deterioration of habitat quality
(i.e. a decline carrying capacity of the habitat) is the most
umportant factor for population viability.

A tentative estimate of the total world-wide population
18 a minimum of between 5,000 to 8,000 individuals (Table
5.4). Because the global population size 1s estimated (o be
below 10,000 and the species is prone to deliberate and
incidental persccution, it is no longer appropriate to
classify the brown hyaena as Lower Risk; Least Concern.
Therefore, it is recommended that the status be changed to
Lower Risk: Near Threatened.

5.4 Spotted hyaena. Viable populations still exist mn a
number of countries and the total world population is
calculated at between 27,000 and 47,000 (Table 5.6).

The spotted hyaena has been and still is widely shot,
poisoncd, trapped and snared, even inside some protected
areas. Persccution most ofien occurs in farming areas after
confirmed or assumed damage to livestock, or as a
preventative measure to protect livestock. Most populations
in protected arcas in southern Africa are considered to be
stable, whereas populations in eastern and western Africa,
including in protected areas, are considered to be declining,
mostly due 1o incidental snaring and poisoning. The
Population and Habitat Viability Analysis (Appendix 1)
suggests that both a decline in habitat quality (i.c. carrying
capacity) and population 1solation would detrimentally
attect the viability of spotted hyaena populations.

The total world population size of the spotted hyaena 1s
well above 10.000 individuals, with scveral subpopulations
exceeding 1000 individuals, and its range is well over
20,000km*. Despite these figures, the rapid decline of
populations cutside conscrvation areas duce to persecution
and habitat loss makes the species increasingly dependent
on the continued existence of protected arcas. Wethercfore
agree with the latest classification of the spotted hyacna as
Lower Risk: Conservation Dependent.

Chapter 6: Role and Management of
Hyaenas in Protected Ecosystems

Management plans for protected areas should take the
presence of hyaenids into account, as they are important
clements in ecosystems. This is particularly true given the



fact that the effects of hyacnas on other species cause many
problems.

6.1 Interactions with prey species. The spotted hyaena
is the only hyaenid species which has the potential to play an
important role in population regulation of ungulates.
Whethier this potential is realised in any piven arca depends
on many factors, Before conclusions can he drawn about its
regulatory role in any particular area a detailed study is
required.

6.2 Effects of prey on hyaenids. Vanation in prey
populations have been shown to affect diet, foraging
behaviour and success, population density and composition,
social dynamics, reproduction, and spatial and social
organisation in hyacnids,

6.3 Competition with other carnivores. In the
management of protected arcas, the competition between
spotted hyaenas and specics of special cancern, such as
cheetah, wild dog, lcopard and lion should be taken into
account.

Competition between the various species of hyaenas
may also be important, For example, the spotted hyacna is
dominant over other hyacnas and possibly affects the
density and distribution of the striped and brown hyacnas
11 sOMe arcas.

6.4 Major management considerations

1. Ofall hyaena species, the spotted hyacna i1s most in need
of attention within protected arcas. Because of its
dependence on protected areas of high productivity, it
isarguable that the spotted hyaena is the species presently
most likely to become extinet. Threats of disease
(cspecially rabies) should be closely monitored, and if
necessary, immunisation should be considered.
Similarly, threats from poachers (snaring. trapping.
shooting) should be taken seriously.

2. Thereisaneed for bringing the scientific interest and the
ccological role of hyacnas to the attention of decision
makers and the public. Scientists should play an
important role in this,

3. Before interfering with any interactions between
populations ol hyaenas and their prey, a detailed study
should be carried oul 1o establish likely consequences.
Much more information and research is needed about the
effects of hyaenids on prey populations and vice versa.

Chapter 7. Hyaenas Living Close to
People: Predator Control, Attacks on
People and Translocations

7.1 Predator control. The spotted hyacna is most olien
implicated in stock losses, although both the brown hyaena

and the striped hyaena may also be involved at times. The
aardwolf is exclusively an insect eater.

Predator control is an essential management practice
in stock farming arcas. [However, the aim should be to scek
methodstoreduce predator damage, rather than toincrease
predator mortality, Where it is nccessary to reduce hyaena
numbers in a particular arcy, shooting is the best way; the
generalised use of poisons is the worst as this method 1s
unselective. The cost of controf should not exceed losses
through predation.

It is difficult 1o reconcile the conscervation of spotted
hyaenas with commercial stock farming. In less developed
agricultural arcas and on game ranches where spolted
hyacnas still survive, the management ecmphasis should be
on damage control. The brown hyaena and the striped
hyaena are less lkely to kill large domestic stock and
should he able to co-exist with humans. Rescarch is needed
on how farmers can obtain maximum ecological benefits
fromhyaenas. Onee effective measures have been developed
they need to be properly implemented through education
and training campaigns.

7.2Compensation. The question of paying compensalion
lor livestock losses as a way of encouraging land owners or
local communities to tolerate the presence of predators
needs to be carelully considered. 1t may be an effective tool
when properly instituted and not abused.

7.3 Attacks on humans. Hyacnas will cat humans, but
most of the victims are people sleeping outside at night, -
usually children. Traditionally, many African tribes put
corpses out in the bush for spotied hyaenas to dispose of.

7.4 Translocation. Instead of killing carnivores in areas
where they are regarded as a nuisance, they may be caught
and translocated 1o conservation areas. However, the
relocation of large carnivoresis a complicated management
procedure. A translocation should only be attempted if a
species 1s extinct in an area, the causes of 1Ls extinction are
known and rectified in the new area, and conditions to
suppori a viable population are available. Furthermore,
the genetic consequences must be considered. With social
carnivores like spotted hyacnas, mixing animals from
different groups further complicates the problem. Whenever
# translocation is carrted out, adequate follow up
observationsto assess the success of the exercise are essential,

Chapter 8: Survey and Census
Techniques for Hyaenas

Itisimportant to be able to assess the status and distribution
of animals and to monitor population trends, especially in
the case of rare or endangered species. Several methods
can be used.



8.1 Questionnaire Surveys. Questionnaire surveys
have been used as a first step in documenting the status
and distribution of a species, Questionnaires have the
advantage of reaching a large number of pcople, of
covering a large area (i.e. several continents), and are
rclatively inexpensive. However, the amount and quality
of information thatis accumulated is limited and usually
inadequate.

8.2 Extrapolation. Population densities by extrapolation
have been caleulated for a range of specics including
hyaenas. This is done by making observations of home
range and group size from known or radio collared
individuals and extrapolating these over a defined area.
The data used are usually obtained during studics not
primarily concerned with monitoring population trends.

8.3 Line transects. A daytime line transect survey was
used to census spotted hyaenas on the short grass plains of
the Scerengeti. The high density of hydenas on the plains at
this time and the extreme openness and flatness of the
habitat make this area one of the few places in the world
where it is possible to obtain rcasonable data on hyaena
population densities by this method.

8.4 Lincoln index. The Lincoln index, @ mark-recapture
method, is a widely used and most helptul method for
estimating animal abundance. Several workers have
success{ully used a modified Lincoln index for censusing
spotted hyaenas in different habitats. 1t could be used on
other hyaena species as well, although species which live at
low densitics will require a high level of elfort to obtain an
adequate number ol resightings of marked animals,
However, most users of the Lincoln index have only
produced a population estimate without calculating a
vartance. This makes it difficult to compare census
estimatces.

8.5 The use of sound. Spotted hyacnas have been
surveyed by playing amplified tape recordings of sounds
that are known to atiract spotted hyuaenas to calling
stations. From experiments to measure the response ol
hyacnas 1o these sounds, a probability model can be used
to estimate the expected number of hyacnas per unil arca.
The possibility of using sound to attract brown and striped
hyaenas exists, but because of their solitiry habits and
generally low densities, this method is only likely to produce
satisfactory results with intensive sampling, or in areas
where the species occur in unusually high densities,

8.6 Identification of individuals. It is possible to use
physical characteristics such as pelage patterns, nicks in
edrs, ete., Lo identify individuals and to build up a reference
collection of animals in a particular area. In this way an
idea of the population numbers may be obtained.

8.7 Tracks and signs. It is also possible, under very
special conditions, to identify individual animals by their
tracks. Where the substrate allows, u less ambitious
application of this technique might be the conducting of
an initial survey by driving along a transect and counting
the number of tracks crossing it. The prominent white
scatls left by hyaenas are another useful sign for
documenting relative densities, or at least the presence of
hyacnas, although differentiating between species and
between hyaenids and feral dogs is difficult.

Chapter 9: Hyaenids in Captivity and
Captive Breeding: Aims and Objectives

Although hyaenas have been commonly kept in captivity,
they have often not been kept well and are now facing
“extinction” in many of the world’s captive collections. As
compelition for cage space increases hyacnids are losing
out 1o large {felids and canids. Although they are casily
kept in captivity, propagation in zoos has been limited.

9.1 ISIS data. Data contained within the International
Species Information System (SIS} revealed that there arc
approximately 143 living hyaenas and 40 aardwolves within
participaling zoos. If 25% of the world’s caplive wildlife
within the world's 1100 zoos is entered into 18IS, then
there is a conscrvative possibility of 300 spaces for hyaenas,
and 100 spaces for the aardwoll in zoos world-wide,

9.2 Extant programs. The level of regional and
international captive management programs for hyaenids
is low in comparison to other carnivore famihies. Hyaenas
are included within the American Zoo and Aquarium
Association’s (AZA) Canid and Hyaena Taxon Advisory
Group (TAG), because of the similarity of husbandry
needs for both lamilics.

9.3 North American cage space allocation. The AZA
Canid and Hyacna TAG's Conservation Assessiment
Maunagement Plan (CAMP) reconunended that existing
hyaena and aardwoll'spaces be divided between aardwolves
and spotted hyaenas and that brown and striped hyaenas
should be phased out of AZA zoos and other collections
in North America through natural attrition.

9.4 International captive objectives. The CAMP's
recommendations [or caplive managemeni ol hyaenid
species world-wide are that the brown hyaena should be
managed as a Nucleus I species (a captive nucleus of 50-
FOO individuals to represent 98% of the wild gene pool),
and that the other three species should be managed as
Nucleus 11 specics (a captive nugleus of 25-100 individuals
of taxa either of little conservation concern, or pending
review of population estimates). However, the north



Africansubspecies otthe striped hyaena should be managed
as 90/100 I species (a population suflicient to preserve 90%
of the average genetic diversity of the wild gene pool) if
founders become available. These programs should
preferably be undertaken by zoos within the species’ natural
range.

Chapter 10: Cultural and Public
Attitudes: Improving the Relationship
between Humans and Hyaenas

One of the aims of this action plan is to promote a better
understanding of the four cxisting hyacna specics. This is
a major task given the ingrained prejudices that exist
towards hyacnas in many cultures.

10.1 Cultural significance of hyaenas: many cultures,
many views. Iyacnas arc important animals in many
cultures. They are [requently associated with witcheraft;
their body parts are used as ingredients in traditional
medicinal treatments and they are viewed with contempt
and fear. They are thought to influence people’s spirits,
snatch children, rob graves, and steal livestock.

10.2 Attitudes. Official attitudes towards hyacnas vary
widely among countries. There 1s ofien a discrepancy
between the legal classilication of a specics and the attitude
displayed towards it by officials.

Neutral or negative attitudes to the various hyaena
species dominate amongst people living in close contact
with hyacnas. A key issue [or farmers is the loss of livestock
due to predation by hyacnas. Farmers assume that the
predators feeding on a carcass arce the ones that made the
kill. Thus they sometimcs mistakenly assign responsibility
for livestock losses to predators that arc incapable of
killing livestock, such as the aardwolf and, in the casc of
large livestock, the brown hyaena.

Tourists also do not rate hyaenas very highly und they
still sufter from a bad publicimage. Appropriate education
and encounters with hyaenas in the wild might improve
attitudes.

Articles in the press and television films can have an
enormous impact on a large number of people.
Unfortunately, even recently, some wildlife film makers
have presented incorrect information aboul hyaenas. Other
tilms feed on the combination of ignorance and prejudices
that have dominated the views ol western people about
hyaenas for a long time. On the positive side, Hyaena
Specialist Group members have been quite active in recent
years and a number of popular articles in a variety of
magazines and countries have contributed to portraying a
more accurate picture of hyaena behaviour. Scientifically
accurate, interesting [ilms on hydenas arc also beginning
to be made.

10.3 A campaign to modify current attitudes. In spite
ol some progress, prejudices ruther than knowledge about
hyaenas still dominate the views of many people. Many
common prejudices could be overcome if the behaviour
und ecology of hyacnas was more widely appreciated.
There is still a need for scientists working on hyaenas to
communicate their research findings through popular
articles and books, There 1s also a need for concerted
education campaigns through the use of fact sheets, displays
and posters, and films and videos.

Chapter 11: Action Plan for Hyaenid
Conservation into the 21st Century

The data collected during the compilation of the Action
Plan suggest that of the four hyucnid spectes the
striped hyaena is the one in most need of conservation
attention. It is also the least weil studied of the four
species. The spotted hyaena is also in need of conservation
attention in many countrics and its future mainly depends
on the maintenance of large conservation arcus.

The following are priority projects and actions for
hyaena conservation over the next ten years, as well as
ongoing projects:

11.2 Projects and actions involving all species

Database

1. (Project). Establish and maintain a database on the
conservation status and state of knowledge of the four
hyacna specics,

Status surveys

2. (Project). Design a data sheet for basic surveys of
hyacnids and distribute 1t as widcely as possible to
improve knowledge of the distribution and conservation
status of each species.

3. (Action). Encourage und provide assistance to wildlife
researchers and managers to collect data on the
population status of hyaenids in all range states,
particularly those in which the status of a population
is Threatened or Data Deficient (sce Table 5.8).

Education and public relations

4. {Action). Produce a Hyaena Specialist Group
Newsletter at least once every two years.

5. (Action). Initiate a campaign through IUCN and other
NGOs to establish a policy of limiting or reducing
damagetolivestock by wild carnivores, by coneentrating
efforts on improving livestock protection rather than
implementing control of predators.

6. (Action). Reprint and update the colour poster “Why
conserve hyacnas?”. Investigale the possibility of
translating it into other major range state languages



and prioritise these. Circulate it as widely as
possible.

7. (Project). Investigate methods for initiating etfective
education campaigns directed atlocal people to explain
the ecological role of scavengers in key areas, ways ol
lessening pastoralist/predator conflicts and ways to
prevent possible attacks of hyaenas on people.

8. (Project). Review the relationship between rural peeple
and hyaenas.

9. (Action). Initiate and support efforts to improve public
perceptions of hyaenas.

10. (Action). Promote hyaenas as tourist attractions,
particularly where this might generate revenuc for local
communitics. To this end, investigate the possibility of
setting up of feeding sites (hyaena restaurants),
particularly in urban or semi-urban areas, and
cncouraging people o visit these in order to view
hyaenas.

11. {(Project). Identify and asscss the cffects of incentives
on hyaeana conservation.

11.3 Species projects and actions

Striped hyaena

12. (Action). Update the [UCN global status of the striped
hyaena from Lower Risk: Least Concern 1o Lower
Risk: Near Threatened.

13, (Project). Assess the potential viability ofstriped hyaena
populations in countries where the population is
classified as Threatened and Data Deficient,

14. {Action). Campaign for increased protection ol the
striped hyaena throughout its range. Wanton killing of
this specics should be banned in those countries where
it oceurs.

I5. (Project). Review the classification of the subspecies of
the striped hyaena and the distribution and status of
cach.

16. (Project). Document basic aspects of the population
dynamics of the striped hyaena.

17. (Project). Investigate the diet and foraging behaviour
of the siriped hyaena.

18. (Project). Conduct a behavioural and ccological study
of the striped hyaena,

Brown hyaena

19. (Action). Change the global status of the brown hyaenu
from Lower Risk: Least Concern (o Lower Risk: Near
Threatened.

20. (Project). Survey the status and distribution of the
brown hyacna in the urban areas of Gauteng Province
i South Africa,

Spotted hyaena

21. (Action). Change the global status of the spotted hyacna
from Lower Risk: Least Concern (o Lower Risk:
Conscrvation Dependent,

22.{Project). Assess the potential viability of spotted
hyaena populations in countries where the population
1$ Threatened and Data Deficient.

11.4 Currently running projects

Striped hyaena

23 {Project). Asscssment of the status of the striped
hyaena in Georgia and bordering territories, and a
program for its recovery.

Brown hyaena
24. (Project). Foraging behaviour of brown hyaenas at
seal colonies on the Namibian Couast.

Spotted hyaena

25 (Project). Behavioural ecology and population
dynamics of spotted hyaenas in the Serengeti,
Tanzania.

26. (Project), Behavioural ecology ol spotted hyaenas in
thc Ngorongoro Crater, Tanzania,

27, (Project). Long-term ecolegical monitoring of a
hyaena clan in the Masai Muara National Reserve,
Kenya.

28. (Project). Behavioural endocrinology of free-living
spotted hyaenas.

29, (Project). Behavioural development in the spotted
hyaena.

30. (Project). The evolution of intelligence in response to
social complexity.

31. (Project}. A multidisciplinary investigation of the
proximate mechanisms of female masculinization in
the spotted hyaena.

32. {Project). The behavioural cecology of the spotted
hyaena in a high density population in southwestern
Kenya.

33, (Project), The Laikipia Large Carnivore Study



Chapter 2

Taxonomy and Systematics of Living Hyaenas
(Family Hyaenidae)

Susan M. Jenks and Lars Werdelin

2.1 Introduction

The Hyaenidae is the least diverse of the living
carpivore families, with a mere four extant specics
placed in three or four genera. Despite this, there has
historically been considerable controversy regarding
some aspects of their taxonomy and systematics (Fig. 2.1}
This s particularly the case with regard to the aardwoll,
Protefes cristatus. whose specific relationship to the other
species in the family tHyaenidae has been subject to
regular scrutiny.

Hyaenas are very commeon in the lossil record; they
were the dominant carnivores in the Middle and Upper
Miocene of Eurasia. They also presented quite a different
ccological picture than modern hyaenas do, with the
majority of forms being generalised, dog-like carnivores
rather than the hunter-scavenger and bone-cracker forms
of today. The fossil record of hyaenas has recently been
extensively revised by Werdelin and Solounias (1991,
1994). The fossil record indicates that the splits between
the lineages teading to the extant forms are all old, some
going back al least to the carly Late Miocene, more than
nine million years ago.

2.2 Phylogenies: hypotheses

The siriped hyaena was the first hyacnid species described
by Linnacus (Canis hvaena, 1758). 1t was subsequently
recognised as belonging to a new genus Hraena by Brisson
{1762). Linnacus thus established the existence of
morphological similarities between hyaenas and canids
very carly, and although subscquent studies have
demonstrated that hyaenas are feloids, the similarities
between hyacnas and canids indicate morphological
convergence in a sutte of characters. Linnaeus” description
of [lyuena hyaena was {ollowed by descriptions of the
spotted hyacna as Canis erecuta by Erxleben (1777), the
aardwolf as Viverra cristata by Sparrman {1783) and the
brown hyacna as Hyaena brunnea by Thunberg (1820).
The genus Croeuta for the spotted hyaena was established
by Kaup (1828). and the genus Proreles for the aardwolf
by Geoffroy (1824}, The first lossil hyaenid taxon was
described by Croizet and Jobert (1828).

In subsequent decades, many new hyaena species were
named that are now recognised as synonyms of the four
species of hyaenids living today, although occasionally the
striped hyacna is stll referred to as Hyaena striaiy instead

Figure 2.1. Hypotheses
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of Hyvuena hvaena. Systematic zoologists concluded that
Hvaena hvaena and Hvaena brunnea were closely related
and that these two in urn were related 1o Crocutu crocutd.
Proteles eristatus was scen as a very distant relative of the
other three species and was often placed in a subfamily
{Protelinae) or even family (Protelidac) of tts own, With
this scheme firmly established, zoologists largely
abandoned the study of hyaenid systematics, leaving it to
palacontlologists to classify fossil hyaenid Tforms and to
consider the taxonomic relationship of fossil and extant
forms. Box 2.1 describes the historical development of
the major hypotheses by palacontologists over the past
100 years regarding the phylogenetic relationships between
H. hvaena, H. brumnea and C. crocuta. These may be
summarised in the following way:

1. H hyaena and . brunnea are closely related, as has
always been suggested by zoologists, and should be
placed in the same genus.

Box 2.1. The three hypotheses of phylogenetic
relationships amongst extant hyaenas.

Over the past 100 years, paleontologists advanced a
variety of phylogenetic schermes on the relationship between
H. hyaena, H. brunnea and C. crocuta. They can be
categorised as belonging to one of three hypotheses.

The first study presenting a phylogeny of hyaenas was
that of Gaudry (1862-1867). His cladogram {Fig. 2.1a)
expressed the standard pattern of phylogenetic
relationships between the four extant species as reflected
in the zoological nomenclature, with H. hyaena and
H. brunnea being more closely related to each other than
either is to C. crocuta. Pilgrim (1932) continued with
Gaudry’s idea of H. hyaena and H. brunnea being closely
related but separated C. crocuta as a distant relative of
these two (Fig. 2.1c). Like Pilgrim (1932), Ewer (1955)
consldered H. hvaena and H. brunnea to be closely related.
Thenius (1966} agreed with the close relationship between
H. hyaena and H. brunnea and the exclusion of C. crocuta,
although he considered H. hyaena and H. brunnea to be
more distantly related than either Pilgrim (1932) or Ewer
(1955).

The second hypothesis was first propesed by Schlosser
(1890) who argued that H. brunnea is more closely related
to C. crocuta than either is to H. hyaena (Fig. 2.1b).
Schlosser (1890) aiso thought that either H. brunnea or
C. crocuta or both are closely related to the large Plio-
Pleistocene Eurasian hyaenas, Pliocrocuta perrieri and
Pachycrocuta brevirostris. Galiano and Frailey (1977}
published the first explicitly cladistic analysis of hyaenid
phylogeny. They returned to Schlosser's hypothesis that
H. brunnea is more closely related to C. crocuta than it is
to H. hyaena (Fig. 2.1d), but retained the congeneric status
of H. hyaena and H. brunnea, and a separate genus for
Crocuta.

Hendey (1974) did not comment on the relationship of
H. hyaena and H. brunnea to C. crocuta but suggested that
H. hyaena and H. brunnea were anly distantly related. He
placed H. brunnea into a new subgenus called Parahyaena.

2. H. hranned is more closely related 0 O erocyra than
cither is to H. hyaena. A consequence of this second
hypothesis is that H. Avaena and H. bruinea should be
placed in distinct genera, although not a single author
went this far in their taxonomies.

3. Thelineages leading to H. hvaeng and F. brunnea have
been distinet since the Upper Miocene and therefore
deserve distinct genus-level names, regardless of their
relationship te each other or to Crecuta crocuta.

2.3 Phylogenies: morphological and
palaeontological data

Werdelin and Solounias (1990, 1991) have addressed the
issue ol hyaenid interrelationships from a palacontological
and morphological perspective. Despite a thorough survey
of the skull, dentition and sclected areas of the posteranial
skeleton, very few phylogenetically informative characters
were found. This is because most charactlers with more
than onec character state within the Hyaenidae are unigucly
derived leatures of C. crocuta (mainly using P. erisiatus as
the vutgroup). The highly autapomorphic nature of this
specices ts what lies at the heart of traditional classifications
of hyaenids into the genera Profeles. Hraena, and Crocuta,
The two specics of Hyaena are then grouped together
because they look much more similar to cach other than
cither dogs to C crocutu. However, modern theory shows
that similarity per se is not a sufficient indicator of
phylogenetic relationships, and therefore we must instead
look for shared derived characters, of which there ure very
few in the morphology of hyaenas.

The study by Werdelin and Solounias (1991) took two
approaches. In the first, an atlempt was made Lo polarise
characters on an a priovi basis, using various types of
information, including outgroup and ontogenctic. This
yielded the following results:

«  The shertest of the three possible rooted trees for
H. hyaena, H. brunnea, and O crocuta is that which
unites FL brunnea and C. crocuta as sister taxa. This
tree is 28 steps long and had the following characters as
synapomorphies of ¢ crocuta and H. brinnea (for
character definitions, see Werdelin and Solounias 1991):
M1 reduced, P4 metastyle long, supramastoid crest
strong, overlap between atlas and axis long.

»  The second best tree is that which unites O crocuta
and H. hyaena as sister taxa. with the following
synapomorphies: anterior position of the infraorbital
foramen, scapular spine straight in caudal view,

+ The third tree, which has the traditional topology
with I{. brunnea and H. hvaena as sisler taxa, is the
poorest (31 steps) and has only one synapomorphy
for these tuxa: presence of a second inferior oblique
muscle fossa at the maxillary-lacrimal-frontal
juncture.



In the second approach, Werdelin and Solouniuas
(1991) explicitly introduced P. crisiarus as the oulgroup.
This led to a reduced data set, as many dental characters
are notapplicable to the latter taxon. The results showed
that:

« The trees with either H. brunnca or H. lhyaena as
sister taxon to €. ¢rocura arc cqually long, 32 steps
(Fig. 2.2a.b). Synapomorphies uniting C. crocuta
and H. brunnea were: supramastoid crest strong,
overlap between atlas and axis long. Synapomorphies
uniting C. crocuta and H. hvaena were: anterior
position of infraorbital foramen, presence of
premaxillary-frontal suture, scapular spine straight
in caudal view.

*  The poorest tree (Fig. 2.2¢, 33 steps) wis once aguin
the traditional one with H. brunnea and H. hvaena as
sister taxa. The synapomorphics uniting these two
taxa were: prescnce of a second inferior oblique

Figure 2.2. Results of morphological studies of
hyaenid interrelationships as detailed in Werdelin
and Solounias (1991).

TL indicates tree length; Cl indicates consistency index.

{(a,b} Equally parsimonious hypotheses (TL=32, CI=0.76).

{€) Least parsimonious hypothesis (TL=33, CI=0.72).

(a)

Outgroup

Hyaena hyaena

Parahyasna bruninea

Crocuta crocuta

(b) QOutgroup
Parahyaena brunnea
Hyaena hyaena
Crocuta crocuta

(c) Outgroup

Crocuta crocuta

Hyaena hyaena

Parahyaena brunnea

10

muscle fossa at the maxillary-lacrimal-frontal
Juncture, premaxillary-maxillary suture near the
middle of the incisive fossa,

Thus, these morphological studies of hyaenas are
not conclusive, If anything can be suggested by these
studies, it is that the traditional scheme of including two
species within the genus Hyaenq is the least supported.
Topologies with either IT. hyuena or H. brunnea as the
sister taxon Lo C. crocute are about equally supported.
Even when data from fossils are added, it is difficult to
choose between these two competing hypotheses of
relationships, although perhaps H. hrunneu is slightly
better supported as a sister taxon to C. crocura (Werdelin
and Selounias 1991). As a consequence of these results,
Werdelin and Solounias (1991) elevated Parahyaena 1o
generic rank and classified the brown hyaena as
Parahyaena brunnea.

[n summary, the most recent morphological studics
indicate that P. eristatus is unambiguously placed as the
sisler taxon Lo the other three living hyaenas. The
studies do not exclude any specific hypothesis on the
relationships between the other three species. The least
support wus generated for the traditional hypothesis of
a close relationship between the striped and brown
hyacna. This analysis and stratigraphic data strongly
indicate that regardless of the exact interrelationships
between the extant hyaenas. the lineages leading to
them split well down into the Miocene. Such deep splits
would tend to conlirm the distinet generic status of the
living forms.

2.4 Phylogenies: molecular data

In a further attempt to resolve the evolutionary
relationships amoengst extunt hyaena species, we have
sequenced 1140 base pairs of the mitochondrial DNA
cytochrome b genes from all four species. Mitochondrial
DNA (mtDNA) has been used extensively in molecular
phylogenetic studics as a tool to ascertain the
relationships among species, populations and individuals.
The cytochrome b gene has proven useful for
investigating the relationships of organisms over a wide
range of divergence times and appears to be particularly
useful for divergences less than 50 million years old
(Wilson ef e 1985, Moritz er ul. 1987, Irwin et al. 1991).
Additionally, cytochrome b is a protein coding gene
with well-defined structure-function relationships,
enhancing alignment and subsequent evolutionary
analyses (Irwin et al. 1991). Box 2.2 describes the sources
of tissuc samples and the molecular methods employed
in this analysis.

The cytochrome b sequences yielded 163 informative
sttes (characters of which at least two nucleotides are



Box 2.2. Molecular methods.

The DNA of two individuals of each hyaena species was
extracted and sequenced for this study. Samples were
obtained courtesy of the FSBR hyaena project, UC-
Berkeley: C. crocuta (blood) and CRES, the San Diego
Zoological Park: H. hyaena (cells), H. brunnea (spleen/
liver) and P. cristatus (spleen/liver). CRES, the San Diego
Zoological Park, also provided DNA samples from a
civet (Nandinia binotata) and binturong (Arctictis
binturong) as outgroup taxa.

Hyaena DNA was extracted by the standard
proteinase K, phenol-chloroform methods. DNA was
amplified by the polymerase chain reaction (PCR) using
universal primers (Kocher et al. 1989; Meyer and Wilscn
1990; Irwin et al. 1991). PCR products were purified and
were directly sequenced using either a manual double-
stranded sequencing protocol with Sequenase (USB)
and/or by cycle sequencing using Tag polymerase and
an ABI automatic sequencer {Model 377). Preliminary
outgroup sequences from the civet and the binturong
were obtained by PCR and direct manual sequencing of
cloned products.

Complete cytochrome b sequences for the additiona!
outgroups: cat (Felis catus) and harbour seal (Phoca vitulina)
were obtained from genbank (accession numbers: X82296
and XB82306 respectively). Partial meerkat (Suricata
suricatta) sequence, also used as an outgroup, was oblained
from genbank (accession number: D28 906). The 1140
base pair sequences from each species were aligned to
each other for direct comparison of sequence differences.
All sequences were aligned by eye. The aligned sequences
were then subjected to phylogenetic analyses using the
computer programs PAUP 3.1.1 (Swofford 1993) and
MacClade 3.0 (Maddison and Maddison 1982). We used
the exhaustive search parsimony algorithm in PAUP to
create phylogenetic trees. A single tree resulted from each
search using this algorithm.

represented at least twice each). The spotted hyaena
sequence was more similar (lower percent sequence
divergence) to the striped and brown hyacna sequences

than to the aardwoll sequence, and the aardwolf

sequence was more similar to the spotted than to the
striped or brown (Table 2.1).

The most significant result to emerge from the
parsimony search algorithm for a phylogenetic tree 1s the
grouping of the striped hyacna with the brown hyaena.
Fig. 2.3a shows the single most parsimonious tree derived
from the cytochrome b sequence data. The brown and
striped hyaenas are placed as a sister group to a clade
uniting the spotted hyaena and aardwolf. The tree length
is 566 steps; altering the tree topology to unite the brown
and spotted or to unite the striped and spotted hyaenas
results in longer trees (592 and 594 steps respectively).
Note that the bootsteap value for the brown/striped clade
15 100%. The grouping of the spotted hyacna and aardwolf
is most likely due to “long lineage™ (branch) effecis in
parsimony analysis. Such effects can result from homoplasy
(similarity not due to common ancestry, such as when a
characterstateevolves more than onee in different branches
of the tree} in lineages that have been separate for some
time. Adding additional eutgroup information. especially
from closely related groups, may eiminate the long lineage
effect. However. adding 402 base pairs of meerkat
cytochrome b sequence and 1140 base paits of preliminary
viverrid sequence (civet) did not significantly alter the tree
Lopology.

DNA codeis read in triplcts of bases, and mutations at
third positions are more frequently “silent™ (do not result
in amino acid changes) and so accumulate more rapidly
than those occurring at first or second positions. Thus,
building a tree with only first and sccond positions can
provide a more conservative estimate of phylogenetic
relationships. When this was donc with cur data set. a tree
with a topology similar to the tree derived from the entire
data set was oblained (Fig, 2.3b), Once again, long lincage
ellects are probably responsible for uniting the spotted
hyaena with the aardwolf.

Because of the biochemistry of DNA. certain types of
nucleotide substitutions occur more frequently than others
and are therefore more likely to be subject to homoplasy.
Transversions (change from a purine to a pyrimidine or
vice versa) occur less trequently than transitions (change
from one type of purine to another or from one pyrimidine

Table 2.1. Matrix showing percent sequence divergence ahove the diagonal and number of nucleotide
differences below the diagonal for 1140 bp of the cytochrome b gene.
Striped Brown Spotted Aardwolf Cat Seal
hyaena hyaena hyaena
Striped hyaena - 8 11 14 17 19
Brown hyaena 88 - 11 14 17 20
Spotted hyaena 130 132 - 12 17 17
Aardwolf 163 158 139 - 19 20
Cat 196 193 189 203 - 19
Seal 215 223 199 276 214 -
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to another pyrimidine). Therefore, the usc of transversions
along in an analysis can provide a more conservative and
perhaps “real” estimate of phylogenetic relationships.
Fig. 2.3c presents the single most parsimonious tree using
transversions alonc in an exhaustive search. When
transversions alone were used, the spotted hyaena and
aardwolf grouping was no longer supported and each was
placed on its own branch, with the aardwolf diverging
carlicr. ‘The topelogy ol this tree most likely reflects the
“true” {ree with regard to the placement of the aardwolf
because the long lincage effects were climinated by filtering
the characters with the highest potential for “noise™
(homoplastic transitions}, The bootstrap values for the
branches of this trec were all high. Using transversions
and transitions, with transversions weighted three times as
importantastransitions {the transition:transversion ratio),
a tree was produced with the same topology as using
transversions alone.

Using the percent sequence divergences presented in
Table 2.1, derived from the analysis ol the entire
eytochrome b sequence, and an estimated 2 4% sequence
divergence per million years for vertebrate mtDNA (Li
and Graur 1991), we can calculate approximate divergence
times for the four extant hyaena species: Striped/brown:
2 4 million ycars ago {Mya); brown, striped/spotted:
3-6 Mya; striped, brown/aardwolf: 4 7 Mya; spotted/
gardwoll: 3-6 Mya. Morphological analyses, however,
suggest carlier divergence times {see above). Irwin ef al
(1991) have shown that transversions at the third positions
of mammalian cytochrome b genes accumulate neurly
linearly, at a rate of 0.5% per Mya. If we use only third
position transversions 1o construct a tree, the tree topology
is the same as that for all transversions only and 1s well

supported by bootstrapping (Fig. 2.3d). Estimation of

divergence dates using these data (Table 2.2) vields dates
that are somewhat more congruent with (hose derived

Table 2.2. Matrix showing percent sequence divergence above the diagonal and number of nucleotide
differences below the diagonal for third position transversions only.

Striped Brown Spotted Aardwolf Cat Seal

hyaena hyaena hyaena
Striped hyaena - 3 5 186 57 64
Brown hyaena 4 - 5 16 56 63
Spotted hyaena 6 6 - 10 51 57
Aardwolf 20 20 12 - 51 81
Cat 70 68 62 62 - 70
Seal 78 77 69 74 85 -
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from morphological analyses, ranging from 6 Mya (striped/
brown) to 32 Mya (striped, brown/aardwoif), but appear
inflated for the more distantly related groups (aardwolf/
striped and brown: hyaenas/outgroups).

In summary, our phylogenetic analyses of the
cylochrome b gene currently support the traditional
hypothesis of a close relationship between the extant
striped and brown hyaenas. The small number of living
taxa available for analysis is unfortunate and limits our
undersianding of their evolution. Obtaining DNA from
fossil material such as Pacliyerocuta brevirastris could be
informaltive, although perhaps impossible. It is also worth
noling here that molecular data could be very useful for
subspecies determination in the widespread striped hyacna,
At the sume time, we also note that our data support the
placement of the aardwolf, Proreles cristatus, in the
Hyaenidae.

2.5 Phylogenies: conclusions

The systematics and taxonomy of hyaenas has been the
subject of some debate over the past 100 vears. Most of this
debate has taken place among paleontologists faced with
the extensive fossil record of hyaenas. Zoologists, who
only deal with four species in the extant fauna, have
adhered to a scheme of interrelationships that closcly
relates striped and brown hyaenas and more distantly
relates spotted hyaenas. The most recent morphological
analysis (Werdelin and Solounias 1991) suggested another
scheme, with brown hyaenas more closely related to spotted
hyacnas than to striped hyacnas. However, the data
supporting this assertion have never been strong. New
data from molecular studies as presented herein contradict
this morphologically and palcontologically based
hypothesis of relationships and instcad support the
traditional scheme. These moleculur data provide 2 much
stronger case than hitherto available from morphological
data. and 4 scheme of relationships that closely relates
striped and brown hyaenas must be considered tirmly
established for the present. Advocates of other hypotheses
nust present new and better data to support their claims.
Exactly what this means in terms of the phylogeny of the
family as a whole, including both living and lossil
representatives, remains to be seen. At the very leust, a
number of characters will have revised polarities, which
might suggest interesting new avenues in character
evolution.

The fact that a consensus has been reached regarding
the scheme of interrclationships among extant hyacnas
does not mean that the question ol laxonomy has been
settled. Uniting striped and brown hyaenas into a common
genus Hyaena simply hecause they are the two most
closely related species can be considered naive as such a
crilerion can lead to an infinite regress. One alternative is
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to rank taxa by their age. as espoused by Hennig (1966). In
the present case this means providing the nodes separating
the species with minimum ages, relating these ages to
similar ages reported for related groups of taxa, such as
Felidae, and thencorrelating the ranks ol the taxa involved.
This is difficult in the present case, because our estimates
of divergence times derived from molecular data lack
consistency.

Thedates derived from total sequence differences (Table
2.1) are manifestly too low, especially for the outgroups.
A divergence date between striped hyaena and cat of
4--8 million yearsrepresents at best afourth of the estimated
dge of the lutler family as derived lrorn paleontological
and molecular sources and must be considered spurious.
It also suggests that the rate of sequence divergence in
these families is lower than the average for vertebrate
mtDNA. These data must be disregarded for the time
being. On the other hand, the data on third position
transversions {Table 2.2) give divergence dates that are
too high for the distantly related taxa (over 100 million
years [or the example above). However, the divergence
dates for spotted, striped and brown hyaenas obtained
from Table 2.2 arc very close to those obtained from the
fossil record. These data suggest that the cytochrome b
molecule does not behave in a clock-like fashion in the
group under investigation. Instead, the rate of sequence
divergence may have slowed over the time-span studied,
such that for the last 15 mullion years or so a divergence
rate of 0.5% per million years is a reasonable mean, but
beyond this time frame the rate was an unknown number
of percentage points higher,

The consensus position from combining palcontological
and molecular data is that aardwolf diverged from other
hyaenas about 15 32 million years ago. Spotted hyaenas
diverged from brown and striped about 10 million
yeurs ago und striped and brown hyaenas diverged about
6 million years ago. These dates do not contradict any
well cstablished data. How does this compare with
felids? Currently available dates for felids (Collier and
(’Brien 1985) indicate times of divergence to be on the
order of 3-6 million years (cqual to or less than between
striped and brown hyaenas) belween species never
seriously considered to belong to the same genus (such as
lynxes and pantherine cats or cheetah and pantherines).
However, there is no reason to assume that rates of
divergence are necessarily congruent between taxonomic
groups and there are many examples of the same molecule
evolving at different rates in different species (Gillespic
1991). Thus, using age as a criterion for ranking can be
misleading,

Thus, in the absence of clear-cut data regarding rank
among hyaenas and because the cytochrome b data unite
striped and brown hyaenas as sister taxa relative to Crocuta
and Proteles, we place the former two together in the genus
Hyaena. At the same time, we note that the evidence
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Figure 2.4. Hypothesis of interrelationships and
divergence times of hyaenid lineages as reported in
this chapter.

suggests that the timing of the split between striped and
brown hyaena is relatively old (down inte the Miocene).
We acknowledge this by placing the two in different
subgenera, Hyaena (Hyvaena) and Hyuena (Paraltyacne),
respectively. This mirrors the original intenl of Hendey
(1974 in crecting Parahyeaena. We further note that the
philosophy underlying hiological nomenclature and what
the relationship should be between nomenclature and the
evolution of taxonomic groups, especially for the practice
of conscrvation biology. is currently a matter of much
needed debate.

The phylogeny and divergence dates of hyacnas as
derived from the current palcontological and molecular
information is shown m Fig. 2.4,

2.6 Taxonomy and nomenclature

This scetion provides a list of synonyms ol the four extant
hyaena species and discusses the evidence lor recognition
of subspecics.

Genus Hyaena Briinnich, 1771

Hyvaena Brisson, 1762:13, 168, Type species: Canis hvaena
Linnaeus, 1758. Not availablc.

Hygena Briinnich, 1771:34, 42, 43, Type species: Canis
hraena Linnaeus, 1758,

Euhvaena Falconer in Murchison, [868:464. Type species:
Cuanis hvaena Linnacus, [758.

Paralvaena Hendey, 1974:149 (as subgenus). Type species:
Hyaena brunnea Thunberg, 1820,
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Subgenus Hyaena Briinnich, 1771

Hyuena Brisson, 1762:13, 168, Type species: Cuniy yaena
Linnaeus, 1758. Not available,

Iyaena Briinnich, 1771:34, 42, 43 Type species: Carnis
hvaena Linnacus, 1758,

Euhyacna Falconer in Murchison, 1868:464. Type species:
Canis hyaena Linnacus, 1758,

Hyaena (Hyaena) hyaena (Linnaeus, 1758):
striped hyaena

Canis hvaena Linnaeus, 1738:40, Type locality: Benna
Mountains, Laristan, southern Persia.

Hyvaenastrigta Zimmerman, 1777:366. Renaming of ryeena
Linnaeus.

Hyaena dubbah Meyer, 1793:94, Type locality: Atbara,
Anglo-Egyptian Sudan.

Hyvaena orientalis Tiedemann, 1808:59. Renaming of
fnveena Linnacus.

Hyaena fasciota Thunberg, 1820:39. Renaming of fivaena
Linnaeus.

Hyaena antiguorwm Temminck, 182(0:51. Renaming of
fivaena Linnaeus,

Hyaena vilgaris Desmarest, 1820:215. Type locality: Ta
Barbaric, 'Egypte. ' Abyssinie, La Nubie, La Syrie, La
Perse.

Hyvaena dubie Schinz, 1821:509. Type locality: Dongola,
Sudan.

Hyaena virgata Ogilby, 1839: Ixiv. Renaming of hyvaenu
Linnacus,

Hyaena barbara Blainville, 1844:81. Type locality: Oran.
western Algeria.

Hyaena indica Blainville, 1844:82. Renaming ol Avacna
Linnacus.

Hyaena suille Filippi, 1853:127. Type locality: Gabes,
southern Turisia.

Hyaena svrivca Matschie 1900:54. Type locality: Antiecha,
Syria.

Hyeena schillingsi Matschie. 1900:55. Type locality:
Kilimanjaro, East Africa.

Hvaena carwdnvi Satunin, 1905:7. Type locality: Karun
River, Iraq.

Hyaena bokcharensis Satunin, 1905:8. Type locality:
Bokhara, Turkestan.

Hyaena bilkiewiezi Satunin, 1905:9, Type locality;
Ashabad, Turkestan,

Hyaena bergeri Matschie, 1910:261. Type locality: Eljego
Escarpment, Kenya.

Hyaena satuning Matschie, 1910:363. Type locality:
Caucasus.

Hyaena rendilis Lonnberg, 1912:64, Type locality: Guaso
Nyiro, Kenya.,

Hyaena hyvaena sultana Pocock, 1934:636. Type locality:
Mt, Qara, 1500 f1., Ain, southeastern Arabia.



Hyvaena makapani Tocricn, 1952:293. Type locality:
Makapansgat, Transvaal. {Fossil)

The striped hyaena has a relatively large distribution
across several continents, and has perhaps more for Lhis
rcason than for any inherently great vaniability been split
into a number of species over the past centuries. None of
these species can be considered valid today. Perhaps the
best indication of the relatively homogeneous nature of
this species is the fact that only one {ossil species has been
described, the large A wiakapani trom South Africa (an
area which lies outside the present range of the species).
Homakapani can today be referred to as H. frvacna,

Al one time or another, the various taxa listed in the
synonymy for H. fiyaens have been downgraded to
subspecics. but Pocock (1934) revised these, leaving five
that are still recognised (Ricger 1979a, 1981). They arc
defined mainly on metric and pelage characters and are
H. Il burbura {rom northwest Alrica, H. It dubbali from
northeast Africa, /1. h syriaca (rom Synia, Asia Minor and
the Caucasus, H. . hvaena from Incia, and H. h. suitana
from Arabia; the last mentioned being new to Pocock’s
work, Rieger (1979a) suggested that these five subspecies
can be placed into two larger groups, a northeast African-
Arabian group composed of H. /. dihbadv and H. . sultena
and a northwest African-Asian group composed of
H. h barbara, H. I syriaca, and H. i hvaena. The two
groups are differentiated on the basis of the size of the
skull.

From a morphological point of view, the subspecies of
striped hyaena are inadequately characterised. No detailed
investigation of morphological variability within the species
has been carried oul sinee Pocock (1934) and is urgently
needed in order to evaluate the status ol the subspecies. At
presentitisclear that the population status of the recognised
subspecies cannot form an acceplable basis for possible
CUIlSC[‘VuliOIl IMCHSUIes.

Subgenus Parahyaena Hendey, 1974

Parahyaena Hendey, 1974:149. Type specics: Hyuend
brunnea Thunberg, 1820.

Hyaena (Parahyaena) brunnea {Thunberg, 1820):
brown hyaena

Hyvaena brunnea Thunberg, 1820:59. Type locality: Cape
of Good Hope.

Hyaena fusca E. Geollroy, 1825:444, No locality given.

Hyvaena strigra A, Smith, 1826:14 (ron Zimmerman, 1777).
Type locality: South Africa.

Hyaena villosa A, Smith, 1827:461. Type locality: South
Africa.

Hyaenabrimmeamelampus Pocock, 1934:824. Type locality:
Otitundua, central Kaokoveld, northern Namibia.
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The subspecics of brown hyacna were revised along with
those of striped hyaena by Pocock (1934). He recognised
two subspeeics, A. b brimnea and H. b, melampus (newly
erected by Pocock). These two subspecies are distinguished
solely on Lhe basis of the markings on the legs. He gave the
distributions as follows. H. b hrunnea: “South and
southeast Africa as far north as the Kalahari, the northern
Transvaal and Gasaland.™ H. b, melumpus: “Kakaoveld.
Damaraland, and the Upington district, about 500 miles
inland from the coast, in 5.W. Africa.” From a
morphelogical point of view, the characters used to
distinguish these two forms are entirely inadequate given
their great variation, and unless new data are forthcoming
the two subspecies of H. brunnea must be rejected.

Genus Proteles |. Geoffroy, 1824

Proteles 1. Geoflroy, 1824:139. Type species: Proteley
lalandii 1. Geollroy (= Viverra cristuta Sparrman).
Geocyon Wagler, 1830:30. Type species: Protefes lalandii

. Geoffroy (= Viverra cristata Sparrman).

Proteles cristatus (Sparrman, 1783):
aardwolf

Viverra eristaia Sparrman., 1783:581. Type locality: Near
Little Fish River, Somerset East, castern Cape Provinee.

Viverra hyaenoides Desmarest, 1822:538. Type locality:
Cape of Good Hope.

Proteles lalandii 1. Geoffroy, 1824:139. Type locality:
Near Algoa Bay, eastern Cape Provinec.

Protefes typicus A Smith, 1833:96, Renaming ol hrlandii.

Proteles ervistatns harrisoni Rothschild, 1902:443. Type
locality: Umpata, Mossamedes district, southwestern
Angola.

Proteles eristatus septentrionalis Rothschild, 1902:444,
Proteles cristata {ransvaalensis Roberts, 1932:6. Type
locality: Roodekuil, Pretoria district, Transvaal.
Proteles cristatus cancescens Shortridge and Carter,
1938:285. Type locality: Eselfontein (Kamiesberg),

Little Namaqualand. northwestern Cape Province.

Proteles has a disjunct distribution that has been related to
the distribution of its sccondury prey genus, Hodotermes.
This disjunct distribution has been the motivation for
recognising two subspecies, P. ¢. cristatus in southern
Africa and P. ¢. seprentrionalis in castern Africa and north
to the northernmost part of Sudan (Coctzee 1977, Meester
eral. 1986). However, this distinction hasnot been followed
up by studics of cither morphological or genetic variation
and the extent of gene flow between the two regions has
therefore not been ascertained. Clearty, however, the case
for subspecific distinction is stronger within P. cristatus
than in any of the other species of Hyaenidae.



Genus Crocuta Kaup, 1828

Crocute Kaup, 1828:1145. Type specics Canis crocuta
Erxleben, 1777.
Crocotta Kaup, 1829:78. Respelling of Crocuta.

Crocuta crocuta (Erxleben, 1777):
spotted hyaena

Cunis crocutu Erxleben, 1777:578. Type locality: Guinea,
Ethiopia, Cape of Good llope. Designated as
Senegambia by Cabrera (1911).

Hyaenamaculara Thunberg, 1811:302. Typelocality: South
Africa.

Hyaena capensis Desmarest, 1817:499. Type locality: Cape
of Good Hope,

Hyuena rufa Desmarest, 1817:499. Type locality: Cape of
Good Hope,

Hyaena spelaea Goldfuss, 1823:4.56. Typce locality:
Gailenreuth, Germany. (Fossil)

Hyaena cuvieri Boitard, 1842:233. Type locality: Cape of
Good Hope.

Hyaena crocuta habessynica Blainville, 1844:82, Type
locality: Ethiopia {implied).

Hypaena sivalensis Falconer and Cautley in Falconer,
1868:548. Type locality: Siwaliks, India. (Fossil)
Hyaena { Crocotta} wissmanni Matschie, 1900:22, Type

locality: Epikuro, Namibia.

Hyaena ( Crocotta) gariepensis Matschie, 1900:25. Type
locality: Bamboesberg, 31°30'S, 26°20' E, near Molteno,
eastern Cape Province (Ellerman et al. 1953).

Hyaena { Crocotta) germinans Matschie, 1900:26. Type
locality: Lake Rukwa, Tanzania.

Hyaena ( Crocatta) thierryi Matschie, 1900:30. Type
locality: Sansanne Mangu, Togo.

Hyaena {Croconta) togoensis Matschic 1900:31. Type
locality: Kete Krachi, Togo.

Hyaena ( Crocotta) noftei Matschie, 1900:211. 215, Type
locality: Yoko, upper Sanaga, south Cameroon.

Hyaena (Crocuta) leontewi Satunin, 1905:556. Type
locality: Ethiopia.

Crocotta kibonorensis Lonnberg, 1910:16. Type locality:
Kibenotoe Steppe. Kilimanjaro, Tanzania.

Crocotta panganensis, Linnberg, 1910:18. Type locality;
Kibonoto Steppe, Kilimanjaro, lanzania.

Crocuta rufopicta Cabrera, 1911a:97. Type locality:
Odweina, 160km south of Berbera, Somalia.

Crocuta thomasi Cabrera, 1911a:98. Type locality: Ankole,
Uganda.

Crocuta nyasae Cabrera, 1911a:99. Type locality: Mlanje
Mountain, southern Malawi.

Crocuta nzopae Cabrera, 1911b:200. Type locality: Nzoia
River, Guas Ngishu Plateau, Kenya.

Croeura erocuta fisi Heller, 1914:5. Type locality: Merelle
Waterholes, Marsabit road, northern Kenya.
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Hyaenaultima Matsumolto, 1915:2. Tvpe locality: Sechuan,
China. (Fossil)

Crocuta crocuta fortis Allen, 1924:214, Type locality:
Faradje, Kibali-Ituri district, northeastern Democratic
Republic of Congo.

Crocuta wltra Ewer, 1954:570, Type locality: Kromdraai.
Transvaal. (Fossil)

Crocutu venustula Gwer, 1954:828. Type locality:
Swartkrans, Transvaal. (Fossil)

Uniike H. fivaena, for which a number of specific nomina
have been erected mainly on the basis of its relatively
extensive modern range, this is an extremcly variable
species, both temporally and spatially. Although limited
today. its geographic range once covered almost all of
Africa and Eurasia (Werdelin and Solounias 1991). Within
this enormous range the species has displayed a bewildering
array of morphologies leading to an equally bewildering
set of specific and subspecific epithets.

Gradually, taxonomists began to realise that all of this
variation could be included within a single species. The
scminal work in thisareais Matthews (1939a), who showed
on the basis of a large series of skulls from Tanzania that
all of the variation seen in the then recognised subspecies
could also be found within a single population. Only two
sets of characters stood out: pelage variation, which is
notoriously subject Lo ecophenotypic variation, and size,
which is highly variable within C. crocuta and also subject
to Bergmann's rule (according to which equatorial
populations are smaller than populations turther away
from the equator). Matthews (1939a) rejected all the
subspecies of C. crecuta, a decision which has been amply
confirmed since then.

When lossils are added, C crocwtu can be perceived as
even more varigble than it is at present, and a number of
fossil species have also been named that are today
considered synonymous with C crocura. In fact, firm
evidence for more than one specics within Crocuta is still
lacking (Werdelin and Turner 1996).

2.7 Summary

The systematics and taxonomy of hyacnas has been the
subject of some debate over the past 100 years. Most of this
debate has taken place among palcontologists faced
with the extensive fossil record of hyacnas. The exlant
species are the striped hyaena, Hyaena hyaena, the brown
hyvaena, Hvaena brunnea, the aardwolf, Proteles cristatus,
and the spotted hyaena, Croeuta crocuta. A review of
paleontolopical studies and new data {rom a molccular
study reported here for the first time clarifies a number of
previously contentiousissues (see Fig. 2.4): (1) The aardwolf
belongs to the family Hyaenidac; it is not appropriale to
place it into a separate family. (2) The striped and the



brown hyaena are each other’s closest relative. (3) The
extant specics are the endpoints of evolutionarily old
lineages. Within the Hyacnidae, the aardwolf diverged
from other hyaenas about 15-32 million years ago,
the spotted hyaena scparated from the brown and the
striped hyaena 10 million years ago. and the striped and
the brown hyaena split six million years ago. As the
generic rank of the striped and the brown hyaena continues
to be unresolved, they are provisionally placed in the
genus [fvaena. However, the long separation of the two
lineages suggests that the two species should be placed in
different subgenera, Hyaena ( Hyaena) in the case of the
striped and Hyaena (Paraltyaena) in the case of the brown
hyaena.

The case for subspecific distinction is stronger in
the aurdwoll than in the other three specics because of
its disjunct distribution. Provisionally two subspecies
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are retained: P. ¢, cristatus in southern Africa and
P. ¢, seprentrionalis in eastern Africa and north to the
northernmost part of Sudan. However, genctic and
morphoelogical studies have not been done 1o verify 1his.
Five currently recognised subspecies of the striped
hyaena arc inadequately defined: H. i harbara (northwest
Africa), 71 h dubbali (northeast Alrica), [l b svriaca
(Syria, Asia Minorand the Caucasus), H. A hyaena (India),
and H. h. sultana (Arabia). On the basis of skull size, these
subspecics probably form two targer groups, a northeast
African-Arabian group composed ol H. A dubbah and
H. h sultanag and a northwest African-Asian group
composed of £ b barbara, 1. I syricea and H. b fiyaend,
The population status of the five subspecies cannot, at
present, form an acceptable basis for possible conservation
measures. Neither the spotted nor the brown hyacna are
currently recognised to have subspecies.



Chapter 3

Species Accounts

3.1 Aardwolf Proteles cristatus
(Sparrman, 1783)

Philip Richardson

Box 3.1. Common and indigenous names for the
aardwolf.

Afrikaans — aardwoll, erdwoll, maanhaarjakkals
Ambharinja — kamer-djibb

Arabi - dabouh

English — aardwolf

French - protéle

Galla - ia

German — Erdwolf

kiswahili — fisi ndogo, fisi va mkole.

Ndebele - inthuhu, isanci

Portuguese — protelo

seTswana — thukwe, thukwi, thukgwi, mMabudu
siSwati — ngci

Shona — mwena

Southern Sotho = thikhoi

Somali (general Somalia) - abalcif, abalhot
Somali (Nogal} - abacuf, uer

Somali (central Somalia) — uer daua, schambei
Spanish — lobo de tierra

Northern Sotho — sethukhu

T (Zambia) - kasuntula

Venda - tshivingwi

Xhosa — inchi, nehi

Physical description

The aardwolf is slightly larger than a jackal or a fox and
has long, slender legs and a long neck. Its sloping back is
not as pronounced as in the three other hyaena species.
The background colour of the body varies from yellowish-
white to rufous. The throat and underparts are paler and
can reach a greyish-white colour. There are three vertical
black stripes on the body and one or two diagonal siripes
across the fore- and hindguarters. Irregular herizontal
stripes run across the legs, which are darker towards the
feet. Sometimes black spots or stripes are present on the
neck. Having stripes on the body, the aardwolf superlicially
resembles the striped hyaena, but it is less than half the size
and its stripes are much more regular than those of the
hyaena, There are five digits on the front feet (the other
members of the Hyaenidae have only four), and four on
the hind feet.

In southern Africa, adult body mass varies scasonally
with the availability of termites, and averages around
8-10 kg (Anderson 1994) with little variation between
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sexes. Kingdon (1977) lists body masscs of up to 14kg in
east Africa. Head to tail the aardwolf measures 0.95m
(0.85-1.05m) und stands 0.475m (0.45 0.5m) at the
shoulder (Smithers 1983, Kochler and Richardson 1990},

Habitat

The aardwoll is considered an indicator species lor the
Somalia-Kalahari scmi-desert axis, although it now occurs
in two discrete populations separated by wetter woodlands
in Zambia and scuthern Tanzania (Kingdon 1977). In
southern Africa the prime habitat appears (o be open,
grassy plains but it still occupies most habitats which have
a mean annual rainfall of between 100 and 800mm. 1t is
most common in the 100-600mm range and does not
occur in forests or pure desert (Smithers 1983). In east
Africa it also occurs in open country. [t is independent of
drinking water. It makes exiensive use of springhare and
aardvark burrows for reluge during the day, but can also
dig its own burrows (Richardson 1985, Anderson [994).

Diet and foraging behaviour
Diet

Throughout its distribution range the wardwoll leeds
primarily on one local species of nasute harvester
termite (genus Trinerviternies). The prelerred species are:
T bettonfanns in cast Africa (Kruuk and Sands 1972);
T. rhodesiensis in Zimbabwe and Botswana (Smithers
1971); and T, trinervoides in South Africa (Cooper and
Skinner 1979, Richardson 1987a). In South Africa the diet
is supplemented in winter by the pigmented harvester
termite Hodoternes mossambicus (Richardson 19874) and
in cast Africa during the rainy season hy a number of other
termites belonging mainly to the genera Qdonrotermes and
Macrotermes (Kruuk and Sands 1972).

Foraging behaviour

The aardwolf is a solitary forager. Its termite prey forages
in dense concentrations. completely exposed on the soil
surface while browsing or collecting dry grass (Kruuk and
Sands 1972, Richardson 19874). Unlike most other ant- or
termite-cating manunals, suchas theaardvark (Oryeteropus
afery, which have to dig to access their prey, the aardwoll
licks termites from the soil surface.



It is primarily nocturnal, and its activity periods
seem to be determined largely by the activity of termiies.
The termite species, Trineryitermes trinervoides, cannot
tolerate direct sunlight (Hewitt ¢f of 1972) s0 1 1s
primarily active at night. However, during cold nights
in winter these termiles are inactive, so the aardwoll
becomes active carlicr in the alternoon in order to feed
on the heavily pigmented termite Hodoternes
mossambicus., a diurnal specics (Hewitt ef el 1972,
Richardson 1987a). The aardwoll nevertheless
expericnces a period of food deprivation during the
southern African winter and loses up to 20% of its body
weight (Richardson 1987a, Anderson 1994y, This is a
critical period for the cubs and many dic during
particularly dry years (Richardson 19874). Although
there is no winter in cast Africa, T2 betfoninnus appears
to be less active during the wet season, so Lhe aardwolf
has to feed on a wider variety of termites (Kruuk and
Sands 1972). It 1s unknown whether this is also a period
of food deprivation for the aardwolf in this region.

Social behaviour

The aardwolfl is socially monogamous; a mated pair
occupying a perennial territory with their most recent
offspring. The olfspring stay in their natal territory for
one year, and disperse around the time when the next
litter 1s born. Territory sives vary from about [-4km?,
the size being determined by the availahility of termites.
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Photo 3.1. An aardwolf feeding
on termites.

A. Bannister

In the Northern Cape Provinee of South Africa cach
terrilory has approximately 3,000 7. trinervoides
mounds,

Apart from aggressive encounters, lerrilories are
maintained by means ol depositing (pasting) secreticens
(rom the anal gland on grass stalks (Richardson 1987b,
[991), as 1s the case with other members of lyaenidae.
Both sexes scent mark (paste), although males mark
more than lemales. Pasting occurs on average more
than two times per 100m moved and about 200 times per
night. Scent marks are concentrated along the territory
boundary and at dens and middens {Richardson
19875,1991).

When intruders are encountered within the territory
the resident immediately raises the long mane along its
back and, particularly if the intruder s of the same sex,
chases it 1o the border. Intruders are seldom caught,
and fights only rarely occur between males during the
mating scuson. ighting may be highly aggressive and
accompanied by deep rouars, with animals being
bitten on the neck and sometimes the rump. Fatal
fights have been recorded (unpublished obscrvations).
The aardwoll has no long distance call (Peters and
Sliwa 1997).

Reproduction and denning behaviour

In the North Cape Province of South Africa females
come inte pro-oestrus during the last weeks of June



(mid-winter). Mating usually takes place during the first
two weeks of July. The aardwolf 1s highly promiscuous
with dominant males often gaining copulations with
the females of subordinate males in neighbouring
territorics. Copulation may last up to four hours
although there is no copulatory tic. Females remain
receptive lor one (o three days, but are normally not
receptive after a copulation lasting more than three
hours. A female will reeycle if she is not lertilised
(Richardson 1985,1987h).

The gestation period is approximately 91 days and
mean litter size is 2.5 (range 1-4) (Andcerson pers.
comm., Richardson 1983, Koehler and Richardson
1990). In South Africa the young are born from October
through December (Shortridge 1934, Stuart 1977,
Richardson 1985), although with the warmer winters
further north in Botswana and Zimbabwe the
breeding season seems to be less restricted (Smithers
1983},

The cubs are born in dens, from which they first
emerge alter about a month. The den usually has a
single entrunce measuring about 25cm high and 30cm
wide (Anderson 1994). The denning period lasis four
months, with dens being changed ubout once a
month. After about nine weeks the cubs start foraging
for termites near the den. After 12 weeks cubs will go
foraging with the adults, but still stay within 300-500m
of the den. After four months they have been weaned
and forage mostly independently throughout the
territory {Richardson 1985, Koehler and Richardson
1990).

Males help in rearing the young by guarding the den
against jackals, which are probably their greatest natural
encmy. Although paternal care varics, during the first
three months some males may spend up to six hours a
night guarding the cubs while the female is away foraging
(Richardson 1985, 1987b). The reproductive suceess of
females which have males guarding the den is about 1.5
cubs per year, which is about three times greater than
that of solitary females.

Competition

The aardwolf is a highly specialised carnivore and
appears to be unable to feed efficicntly on anything
other than social insects {Anderson e¢f af. 1992). 1t also
appears to be the only African ant- or termite-cater that
can tolerate the terpene defence secretions of
Trinervitermes soldiers (Richardson and Levitan 1994).
Although both the aardwolf and bat-cared fox may feed
on Hodoternes during the winter and the aardvark
oceasionally opens Trivitermes mounds (Richardson
and Levitan 1994), the aardwolf appears to experience
very little competition for food.
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Mortality and pathogens

In southern Adrica the majority of aardwolves occur on
farm land outside conscrvation arcas. Here the greatest
threat to the species appears to come from indirect
poisoning aimed at periodic outbursts of locust plagues.
These poisoning events have the potential of killing off
half the local adult population and all the cubs. Males
appear 1o be more susceptible to poisoning, thus
depriving females of paternal care for their cubs and
lowering their reproductive suceess. After one such
incident in the North Cape the population took four
years to recover, and hecause of lack of emigration by
the surviving cubs the population became highly inhred

although without any obvious inbreeding depression
{Richardson in prep).

Probably the most important natural mortality
factors inside conservation arcas arc predation by jackals
on cubs {sec above) and severe drought. Although
drought does not appear to aftect adults, it can reduce
cub survival from 70% to 45%. Intraspecific fighting
and diseases appear to be minor causes of death. Inside
conservalion areas predation by large carnivores like
the lion and leopard probably occur, although we have
no data on this. In the Sercngeti aardwolves have
frequently been scen foraging close 1o spotted hyacna
dens, but have been ignored by the hyaenas (H. Hofer
pers. commni.). Mills (1990} recorded a brown hyacna
allempting Lo dig oul aardwoll cubs.

Another mortality factor outside conservation areas
is persccution by humans. either due to the mistaken
belief that the aardwolf takes lambs, incidentally while
persecuting jackals, or as a source of food, Aardwolves
arc¢ also occasionally run over by vehicles at night as
they stand dazzled in the lighis. Road kills are most
common during early summer in southern Africa when
the one-year-olds are emigrating rom their natal
territories. However, none of these mortality factors
appear to besignificant when compared with poisoning,
juckal predation and drought.

Rabics and rabies-related viruses have been recorded
in 43 specimens from southern Africa (Swancpocl ef al.
1993). Two subspecics of mallophagus louse Felicolu
intermedius intermedius and Felicola 1 hvaenue have
been found only on the aardwolf and the brown hyaena
respectively (Hopkins 1960), which provides further
evidence tor including the aardwolf in the Hyaenidae

{Ledger 1968).

Current or planned research projects

No dardwoll studies are known lo be golng on at
present.



3.2 Striped Hyaena
Hyaena (Hyaena) hyaena
(Linnaeus, 1758)

Heribert Hofer

Physical description

This medium-sized. dog-like animal has a back sloping
downwards towards the tail, and black vertical stripes on
the sides. Its general colour is pale grey or beige. It has a
black patch on the throat, five to nine more or less distinct
vertical stripes on the flunks and clearer black transverse
and horizontal stripes on the {ore and hind legs. The head
is roundish with a peinted muzzle and pointed ears. It has
a manc along the mid-dorsal line which can be held crect.
Its black and white tail is long and bushy, with hair that is
generally coarse and long. The feet have lour tocs and
short, blunt, non-retractable claws.

Five subspecies are distinguished. mainly by their
differences in size and pelage. although this classification
is provisional (scc Chapter 2):

1L N barbara {rom northwest Alrica

H. i dubbalr from northeast Africa

I swltana from Arabia

. A syricca from Syria, Asia Minor and the Caucasus

H. i hvaena from India

H . sultana on the Arabian peninsula has an aceentuated
blackish dorsal mane, with mid-dorsal hairs reaching

20cm in length, a ground colour grey to whitish grey, a
dusky grey muzzle, and buft yellow below the eyes
{Gasperetti er af 19835). InIsracl, H. i svrivea has a dorsal
crest that is not predominantly black but rather mixed
grey and black (Mendelssohn 1985, Mendelssohn and
Yom-Tov 1988).

Body mass varies between 26 and 41kg for males and
26 and 34kg for females. Total body length excluding tail
varies between 1.0 and . 15m and shoulder height between
0.66 0.75m. Amongst the provisional subspecics, body
mass and body size are only well studied in H. /. svrivca in
Isracl (Mendelssohn 1985, Mendelssohn and Yom-Tov
1988).

A dctailed description of locomotion and anatomy can
be found in Spoor and Badoux (1986, 198%) and Spoor and
Belterman (1986). The functional morphology of the head
is considered by Buckland-Wright (1969) and Biknevicius
and Ruff (1992). :

Habitat

[n most of its range the striped hyaena occurs in open
habitat or light thorn bush country. In North Africa it
prefers open woodlands and bushy and mountainous
regions, Both the centre of the Arabian desert and the
Sahara are avoided (Ricger 1979%a). In central Asia it also
avoids high altitudes and dense thickets and forests
(Heptner and Sludskij 1980). The maximum altitudes
recorded are 2,.250m in lran, 2,500m in India (sources in

alphabetical sequence,

Ambharinja - djibb

Arab (CAR) — karaing

Arab (Chad) — marfain

Arab (North Africa) - d’ba, debba
Arab (High) - zalab

Araby (Ethiopia) — dibb
Baguirmien — niougo kisserné
Bambara} - nama koro
Berber: Rif - ifis

Bornouan - boultou guechi
Danakil - jangdula

Dioula - suruku, namakoro
English - striped hyaena
Fulbe — fouru

French — hyéne rayée

Galla — wérabéssa

German - Streifenhyine
Gouragi — woraba
Gourmantche - namuno
Harari — worabba

Haoussa — sayaki, kure-kure
Hassaniya — gougouh-raiguett

Box 3.2. Common and indigenous names for the striped hyaena.

The name of each language is given first, followed by the local name for the striped hyaena; the languages are listed in

Hebrew - tzavoa

Hindi {northern India) - hundar, lakkar, baghar
Hindi (southern India) — teras

[talian - iena striata

Kiswahili (east Africa) — fisi

Kotoko - machi n'chamé

Malinké — souloukou

Mcore - katre, swasa

Ngambaye - riguen‘ndah

Ouclof — boukki

Peuhl {Fouta Djalon} — boronou

Peuhl (Burkina Faso, Cameroon, Mali) - fowrou, fouru
Russian — polosataya giena

Scomali {Ethiopia) — worabbo

Somali (Somalia general) - didthir, whera
Somali (Migiurtinia) - uaraba ueri, uaraba uér, didier, dider
Sonhrai - chabo-diano, koro

Tamacheq - chabo diano

Tamil - kalada koratu, kaluthai puli

Tigrinja - zibb-i

Uzbek — srtlon, dulta
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Photo 3.2, Large striped
hyaena cubs at a den in the
Serengeti,

H. Kruuk

Rieger 1979a) and 3,300m n Pakistan (Roberts 1977). In
the Caucasus region, Turkmenistan, Tadzhikistan, and

Uzbekistan, prime habitats include savannah and semi-
descrt regions up to an altitude of 2,100m. mountain arcas
with a strong reliel and valleys and slopes (even with little
o no vegetation) with plenty of caves or other resting sites
and riverine areas. Other preferred habitats are thickets of
tamarisks, the periphery ol sand deserts. and the special
pistachio (Pistacia vera) savannahs characteristic of the
Badhyz arca of southeast Turkmenistan (Heptner and
Studskij 1980). Because ol its limited ability to
thermoregulate, the striped hvaena stays south of the
January isotherms ol 1°C, and avoids arcas with minimum
temperatures of less than =15 to -20°C and more than §0--
120 days of lrost per year (Heptner and Slodskij 19803,

In Tsrael it is present cven close to dense human
settlements. Individuals have recently been recorded 19km
south of Tel Aviv, 3kin cast of the intcrnational airport
and on the Tel Aviv-11aifa highway near Mount Carmel
(Mendelssohn 1985, Mendelssohn and Yom-Tov 1988).
Tn India it used to be commeon i open country especially
where low hills and ravines were available. (Prater 1948),

In west Africa the striped hyaena occurs in the Sahel
and Sudan savannas.

Diet and foraging behaviour

Diet

The striped hyacna scavenges carrion and the remains of
kills of other predators (wolf, spotted hyaena, cheetah,

lcopird, lion, tiger). Tt also consumes a wide variety of
vertchrates, invericbrates, vegetables and fruits, including
the fruits of Balanires trees, and human-associated organic
matter (Kruuk 1976, Ricger 197%a, Heptner and Sludski)
1980, Osborn and Helmy 1980, Kerbis-Peterhans and
Horwitz 1992). The massive cheek teeth and supporting
musculature casily permit the gnawing and breaking of
bones und carapaces. The striped hyaena may also kill
smaller vertcbrates including livestock (see section on
Damage to agriculture and livestock, below).

The proportion of scavenged and killed prey items is
still a matter of debate as there are no detailed studies
on the diet of the striped hyacna. Rieger (1979a) suggests
that only individuals from the three larger subspecies
D barbuara, H. I osyrigea and H b bvaena (Middle Bast,
Asia minor, central Asia and the Indian subcontinent,
and North Africa) kill larger prey animals including
livestock. as there is no cvidence that the smaller
subspecics /1. N dubbalr and I 1 sultana (cast Africa and
Arabian peninsula) attack larger herbivores. In
Turkmenistan it has been recorded to teed on wild boar,
kulan, porcupine, and particularly tortoises. In
Uzbekhistan and Tadzhikistan, seasonal abundance of oil
willow fruits {Eleagnus angustifolic) 1s an important
contribution to their diet, while in the Caucasus region it
is grasshoppers (lleptner and Sludskij 1980}. In lsrael it
feeds on garbage, carrion, and [ruils, particularly dates
and melons (Macdonald 1978, Mendelssohn 1985,
Mendelssohn and Yom-Tov 1988). In eastern Jordan
near the Azrag oasis. the main sources of food are
carcasses of lerat horses and water bulfalo, and refuse
from local villages (Al Younis 1993). The striped hyaena



is able to drink water of very variable quality, from
freshwater to soda and salt water, but it may also fulfil its
waler requirements with melons (Heptner and Sludskij
1980,

Foraging behaviour

Less is known about the sensory capacities, prey location
and hunting behaviour of the striped hyacna than of cither
the spotted or brown hyaena. Seasonal mlluxes of striped
hyaenas accompanying migrations of large herds of
domestic and wild ungulates in Turkmenistan snggest that
it may cover long distances on foraging trips, or at least
part of the time live a nomadic existence in this region
{Heptoer and Sludskij 1980). In Egypt it was known to
move along ancient caravan roads where the chance of
locating 4 dead camel is high (Osborn and Helmy 1980). In
the Serengeti, the greater part of its nocturnal activity is
spent scarching for food or moving between established
foraging sites. It coversa total ot 7- 27km (mean [9km) per
night, either following established antmal tracks or zig-
zagging cross-country (Kruuk 1976). While walking at a
speed of two to four km/h (Kruuk 1976), it stops to
investigate the bases of tree trunks, dense shrubs, clumps
of grass, old holes, ete. 1t is apparently able to memorise
the location of fruiting trees, garbage dumps and other
cstablished feeding sites. It is able to locate tortoises in

their hiding places during periods of aestivation and
hibernation (Kullman 1965, Gaisler ef ol 1968); one
hyaena was observed locating and digging out three
tortotses in two und a half hours in onc night (Heptner and
Sludskij [980), Observed hunts were a simple chase and
grab procedure (Kruuk 1976). FFood storage is practised
commonly: the relevant food item may be stored in tall
bushy or marshy clumps or at the base of dense shrubby
vegetation (Kruuk 19706).

Damage to agriculture and livestock

Table 3.1 presents a summary of the information from the
Action Plan questionnaires on damage to agricuitural
produce and livestock killed by the striped hyaena. Gouts,
sheep, dogs, and poultry are the most commonly recorded
items, Larger animals arc also occasionally reputed to be
killed, although the possibility cannot be excluded that
cases of scavenging were mistakenly identified as kills, In
maost cases of damage to larger livestock it 15 unclear
whether the targeted individual was adult or young, healthy
or sick. The records suggest that attacks typically oecur at
low frequencies (Table 3.1). Exceptions of more frequent
livestock damage arc reputed to occur in Egypt, Ethiopia,
India, Irag, and possibly Morocco (Table 3.1).

In Turkmenistan the striped hyaena is known to kill
dogs, whereas in the Caucasus region it is reported to kill

Table 3.1. Damage to agricultural produce and livestock {species and frequencies of kills: O often; R rarely)
by striped hyaenas as reported in the questionnaire survey.
Country Number of Cattle Sheep Goat Others Remarks
cases/year
Algeria <5 R yes - poultry
Burkina Faso 6-10 some, young  young (R) young (R} -
Egypt > 50 - yes yes date palms
Ethiopia > 50 0 O O donkey, horse by repute all species often; stock
. keeping techniques poor

India » 50 - R R poultry, dog  not usually near villages
Iraq 11-50 - R - dog (O) horses and donkeys in the 1950s
Israel yes R yes - poultry, damage to irrigation hoses

palm dates,

melons

Kenya > 50 - O O camal {R} camel by repute
Morocco 11-50 R R R dog, donkey
Niger <b - R R -
Nigeria yes - R R -
Oman rare - - R - very rarely reported as a problem
Saudi Arabia < 50 - yes yes dankey, horse maybe camel
Tanzania some - R R - unlikely to be reported
Turkmenistan <5 R R - dog, melon  records unreliable since 1990
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dogs, sheep and other small domestic animals (Heptner
and Sludskiy 19803). In lraq reporis from the 1950
indicate that the striped hyaena may attack horses and
donkeys (Hatt 1939). In Africa, dogs, sheep and goats

are occasionally at risk (Ronneleld 1969). Records of

attacks on sheep and goats originate {rom North Africa,
Isracl, Iran, Pakistan, and India, on donkeys from North
Alrica, Israel, Iran, Pakistan, and India, on horses in lran,
and on dogs in India (Roberts 1977, Rieger 197%a,
Johnson 1987). Older records ol attacks on sheep and
2oats also come from the Sinai and Somalia (Osborn and
Helmy 1980).

The striped hyaena also oceasionalty canses damage
to melon ficlds and Lo date palms in date pluntations in
[sracl {H. Mendclssohn unpublished data) and Egypl
(Osborn and Heimy [980), and to water and honey
melon plantations in Turkmenistan (Heptiner and Shudskij

1980).

Social behaviour

Ricger (19794, 1981} hus argued that across subspecies,
differences in body size, proportion of killed prey items in
the diet. and group sizes (sociality) co-vary. The two
smaller subspecies, Il dubbal and H. h suliana,
formerly sympatric with the spotted hyaena, arc
supposed to be more solitary and are not known to kill
larger wild or domestic herbivores. The larger subspecics
H. e svriaea, Ho G hyaena and H. i barbara, however, kill
larger herbivores and have been repeatedly observed in
small groups, Current information is inadequate to test
this idea.

Typical group sizes are one or two in all subspecies
{Ricger 19794). although groups of up to seven animals
have been reported in /1 N dubbalt in Libya (Hulnagl
1972). In Israel, H. h syriaca is generally solitary, but
occasionally several are scen together at a carcass,
apparently males and females, or [emales and large cubs
{(Macdonald 1978). H. A siriaca has been recorded as
monogamous in central Asia (Heptner and Sludskij 1980),

Home range sizes of one female and one male in the
Serengeti were 44km® and 72km° respectively, with little
evidence of territorial behaviour (Kruuk 1976). Van Aarde
et af (1988) calculated a home-range size for a single
female in the Negev desert in lsrael to be approximately
61km?® over a period of seven months, which partly
overlapped with two other individuals.

When striped hyaenas fight they bite at the throat and
legs, not the mane. The mane serves as a signalling device
during social interactions. During mectings, striped
hyaenas investigale and lick the mid-back region where
the mid-dorsal crest is situated. Greetings also involve
sniffing of the nose and extruded anal pouch, and repeated
pawing of the throat of the greeting partner (Fox 1971,
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Rieger 1978, Macdonald 1978). In aggressive encounters,
the black patch near the thoracic and lumbar vertebrae is
erected {Rieger 1979a). The striped hyaena scent marks
{pastes) on grass stalks, stones, tree trunks and other
objects with the anal pouch (Kruuk 1976). The striped
hyaena uses a smaller vancty of calls than the spotted
hyacna (Kruuk 1976, Peters 1984).

Reproduction and denning behaviour

In the wild htter size varies from one to four (median of
three) throughout the year, after a4 gestation period of
90-91 days (Pocock 1941, Ronnefeld 1969, leptner and
Sludskij 1980), although H. Mendelssohn (pers. comm.)
reported a peak of births in spring in Isracl. Average litter
size in captivity 1s 2.4, with a range of one to five (Ricger
1979a). Parturition is preceded by intensive digging
behaviour by the female and often followed by a onc-day
post-partum oestrus three weeks later (Ricger 1981).

Cubs are born blind, with closed ear tubes and white to
grey fur with clear black stripes. Eyes first open after seven
to cight days, and teeth erupt from day 21 onwards. Cubs
begin to cat meat al the age of 30 days (Rieger 1979a).
Weaningincaplivity takes place after eight weeks (Heptner
and Sludskij 1980). In the wild cubs have been observed
suckling until four to five months of age (Rieger 1981}, or
up to 10-12 months {Kruuk 1976). Both the male and
female bring food to the cubs (Kruuk 1976, Davidar 1985,
1980).

Various ages of sexual maturity have been reported.
A striped hyaena was four years old when she gave
birth to her first litter in the zoo of Tashkent (Heptner
and Sludskij 1980), but most females mature by the age of
itwo to three years in other zoos {Ricger 1979a).
Mendelssohn (1985) reported three free-living individuals
in Israel of approximately 15 months of age with three
large embryos.

The striped hyaena prefers to den in caves. Den
emirances are fairly narrow and may be hidden by large
boulders. Mceasurements of two dens in the Karakum
desert yielded a width of 0.67m and 0.72m for the entrance.
The dens lead 3m and 2.5m down and extended over a
distance of'4.15m and 5m. There were no lateral extensions
or special chambers (Heptner and Sludskij 1980). These
simple constructions contrast with much more elaborate
designs exceeding 27m in length discovered in Israel
(Kerbis-Peterhans and Horwitz 1992).

Competition
in Israel the striped hyaena may encounter wolves, red

foxes and caracals at carcasses. On a one-to-onc basis it ts
deminant over the wolf, but a group of four wolves hus



been observed driving a single hyaena from a carcass
(H. Mendeclssohn unpublished data). A caracal may drive
a subadult striped hyaena away from a carcass (Skinner
and lani 1979). Competitors in central Asia include
leopards, wolves, golden packals, red and corsac foxes and
vultures (ITeptner and Sludskij 1980). The striped hyuacna
frequently scavenges [rom kills of tiger, leopard, cheetah,
and wolf - a major component of the striped hyaena’s diet
in central Asia are scavenged carcasses killed by wolves
{Heptner and Sludskij 1980, Lukarevsky 1988). In India,
the striped hyaena uvsually wins one-to-one encounters
over carcasses with leopards, tiger cubs and domestic
dogs but may be dominated by adull tigers (observations
in Action Plan questionnaires, Pocock 1941, Rieger 1979
and refercnces therein). In east Africa, the striped hyaena
is dominated by the spotted hyaena and sometimes
the leopard, yet in turn it may dominate the leopard and
the domestic dog (Kruuk 1976). When attacked by
domestic dogs or dug out by humans, the striped hyaena
may use “shamming”, i.e. the animal pretends to be dead.
evenifrepeatedly bitten (Pocock 1941, Heptnerand Sludskij
1980).

Mortality and pathogens

Humans are the most important source of mortality.
Throughout the Arabian peninsula and North Africa it iy
loathed as a grave robber and severely persecuted through
baiting, tracking and trapping.

Persecution

A bounty system operating in Algeria during the 1880s
contributed to a decline in population size; in 1881 and
1882 alone, 196 individuals were killed (Kowalskt and
Rzebik-Kowalska 1991). In the Arabian peninsula, the
majority of muscum specimens were collected dead,
hanging in trecs and on sign posts (Gasperett ef al. 1985).

The striped hyaena appears to be very susceptible to
poisening as it readily accepts strychnine-poisoned bait,
I many cases it is not the target, as the bait is laid out for
other carnivores such as wolves or leopards suspected of
killing livestock, or because wolves are wanted by fur
{rappers in central Asia (Heptner and Sludskij 1980).
Alongthe Mediterranean coast in Israel, thestriped hyaena
was c¢xterminated by strychnine poisoning during the
rabies cradication cumpaign administered by the British
government between 1918 and 1948, The striped hyaenas
ate poisoned donkey carcasses that were provided to
control golden juckals, then the main carrier of rabies.
Further large-scale poisoning occurred here between 1950
and 1970. Today, large-scale reduction by strychnine
poisoning also threatens the striped hyaena throughout
Niger (Millington and Tiega 1990, 1991).
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In the Caucasus and in central Asia, a major source of
mortality over the past 100 yecars has been persccution, as
the striped hyaena was held responsible for the
disappearance of unattended small children. In the 1880s
alone the striped hyaena was held responsible for the
kidnapping or injuring (biting) of 25 children and three
adults who slept outside in the district of Jerewun in the
Caucasus. The government paid a substantial bounty {100
rubles) for every hyaena killed, Further cases of striped
hyaenas killing or kidnapping children in this arca werc
reported in the [890s and [900s, as well as in Azerbaidjan
in the 1930s and 1940s (Heptner and Sludskij 1980).
Today m India, the government stll organises killings of
wolves and striped hyaenas {even in conservation areas) in
places where carnivores are suspected of child hifting. In
recent times this has happened in Karnataka, Bihar state,
Attacks on children have been reported as recently as 1974
when 19 children up to the age of four years were reported
to be killed at night (Rieger 19794).

Hunting and trapping for fur

Striped hyaenas have rarely been hunted for their fur (for
instance in the Caucasus countries), but have incidentally
been caught in traps set by fur trappers for other species.
In Russia, the striped hyacna was not even considered a
fur specics but was bought and sold as “minor quality
woll™ and “fox™, Nevertheless, in the areas covered by the
Commonwealth of Independent States (i.e. the Caucasus
region, Tadzhikistan, Turkmenistan and Uzbekistan) a
total of 200 skins were bought by the government in the
1930s. In the 1950s less than 100 were bought and none
have been bought sinee 1970, In Turkmenistan alone
between 1931 and 1937 up to 130 skins were offered by
trappers every year. However, since 1948 this number has
been reduced to a few dozen and since 1970 none have been

offered (Heptner and Sludskij 1980).
Road accidents

[aIsracltoday the major mortality factoristraffic accidents
(H. Mendelssohn, pers. comm.}. About 20 to 30 hyacnas
(roughly 15- 20% of the population) are killed each yearon
the roads. For instance, on the Arara road (from the Dead
Sca to Eilat) 20 were reported to have been killed between
1982 and 1985, and 24 between 1988 and 1991, Nissim
(1985, 1986) observed that all the cubs reared by three
females in several litters were killed on roads betore they
wereone yvear old. Striped hyaenas are apparently attracted
to the roads by the smell of small animals that have been
run over (H. Mendelssohn pers. commi. ). These high losses
imply that the population is very young and can only be
sustained because females mature carly and manage 1o
rear a litler before being hit by a car. Evidence of a shifl in
age distribution over the past 50 years comes from the



observation that in the 1940s old hyaenas with worn teeth
were found, whereas today no hyaenas are found that arc
older than 5 6 yvears (H. Mendelssohn pers. comm.).

Natural sources of mortality

In central Asia natural enemies are the woll and were, until
recently, tiger and leopard. Some hyaenas die by breaking
through ice on lakes (Heptner and Sludskij 1980).

In captivity, social factors, {i.¢. death duce to injuries
from conspecifics) comprised 9% of all deaths, and
experience has shown that two females older than 15
months cannol be kept together without one being killed
(Ricger 1979a). In captivity, striped hyaenas may reach
23-24 years of age (Ricger 1979a).

Pathogens

Little is known about pathogens and their impact on the
striped hyaena, or the role of the species us a vector for
pathogens that may affect humans (Isracl: Loos-Frank
1990; Iran: Sadighian ¢iaf. 1973; Tadzhikistan: Borgarenko
and Khokhlova 1978: Yemen; Stanley 1990). In Libya. the
striped hyacna has been ruled out as a vector for the
tapeworm (which causes serious cysts in humans), as it is
rarely carried by the species (Hulnhagl 1972, Gebreel ef af.
1992).

Current or planned research projects

1. Aconservation projectin Georgiaiscurrently underway

(J. Badridze, Noah’s Ark Center for the Recovery of

Endangered Species, Georgia). It will collect data
from Georgia and neighbouring areas (Armenia.,
Azerbaidjan) on population size and distribution. A
detailed study will focus on habitat use, diet, and
factors that may affect current population dynamics,
including competition with other carnivores, habitat
destruction, and other forms of human impact. The
results will be used to set up a recovery program that
may include the establishment of protected arcus to

safeguard key populations and the reintroduction of

individuals or pairs i deemed suitable.

A rescarch project on predator-prey dynamics in semi-

arid ccosystems in Kutch in India is due to start shortly

(Y. Jhala, Wildlife Institute of India). 1t will assess the

role of predation in a carnivore community comprised

of the striped hyaena, the Indian wolf and the golden
jackal, and focus on habitat utilisation. diet and
interactions with people and their fivestock.

3. A study of the ecology of the striped hyaena i the
Nilgiri Biosphere Reserve of the western ghals area in
South India is also soon to be started (R. Arumugam,
Indian Institute of Science).
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3.3 Brown hyaena
Hyaena (Parahyaena) brunnea
(Thunberg, 1820)

Gus Mills

Box 3.3. Common and indigenous names for the
brown hyaena.

Afrikaans — bruin hiéna, strandwolf, strandjut
English — brown hyaena

French — hyéne brune

German - braune Hyéne, Schabrackenhyane
Ndebele — impisi

Portuguese — hyena castanha

Southern Sotho — phiribjokwane

Spanish — hiena parda

Northern Sotho - sephiribjékwane

Tsonga — shimisani

seTswana — phiritshwana

Xhosa - inchuka, inggawane

Physical description

This medium-sized. dog-like animal has long forelegs
and well developed forequarters, but weak hindquarters
and a sloping back. The pelage is shaggy and dark
brown to black, except around the neck and shoulders
which are white. The underparts are light coloured and
the lower {orefeet and hindfleet have whilte stripes. The
cars are long and pointed.

Adults usually weigh around 40kg (28 47kg) (Mills
1982a), with little varation between the sexes.
Lxceptionally large brown hyaenas include a female
from the Bastern Cape, South Africa which was
reccorded to have weighed 67.0kg (P. Swanepocl pers.
comm.) and two of unrecorded sex from the Eastern
Transvaal Lowveld, which weighed 72.6 and 59.9kg
(Roberts 1954), Head to tail the brown hyaena measures
1.4m (1.26 1.61m) and stands 0.79m (0.72-0.88m) at
the shoulder.

Habitat

The brown hyaena inhabits the South West Arid Zone
of Africa (Smithers 1983). It is found in desert areas
with annual rainfall less than 100mm, particularly
along the coast, semi-desert, open scrub and open
woodland savannah with a maximum rainfall up to
about 650mm, It shows an ability to survive close to
urban areas. It is independent of drinking water, but
needs some type of cover in which to lic up during the
day. For this 1t fuvours rocky, mountainous areas with
bushcoverin ithc bushveld areas of South Africa (Skinner

1976).



Diet and foraging behaviour
Diet

The brown hyaena is primarily a scavenger of a wide
range of vertebrate remains. which s supplemented by
wild fruits, insects, birds” cggs and the occasional small
animal which i1s killed. In the southern Kalahar
vertchrate prey killed by brown hyaenas made up only
4.2% ol the tood items caten (Mills 1990). These were all
small animals such as springhare, springbok lamb, bat-
cared fox and korhaan species. Along the Namib Desert
coast it feeds predominantly on Cape fur seal pups, of
which only 2.9% werc killed by the brown hyacna (Goss
1986). It also scavenges other marine organisms washed
up on the shore. In agricultural areas of the Transvaal.
South Africa, cattle (in the form of carrion) and medium-

Phote 3.3. Brown hyaena eating a tsama melon in the Kalahari.

G, Mills

sized and small indigenous animals were most commonty
caten (Skinner 1976).

Foraging behaviour

The brown hyaena is a strictly solitary, predominantly
nocturnal forager, covering lurge distances in its search
for food. In the southern Kaluhari the brown hyaena spent
on average 80% ol the hours of darkness active and
covered 31.tkm per night, with the maximum recorded
bemng 54.4km (Mills 1990). Its sense of smell is well
developed and carrion is mainly detected by smell. Even
fairly old and dry carcasses can be detected from 2km
downwind. Hunting is unspecialised and opportunistic,
dirceted at small animals only and largely unsuccessful.
Of 128 hunts observed in the southern Kalahar. only
six (4.7%) were successful, with the most often hunted
animals being springhare, springbok lamb and bat-eared
fox (Mills 1990).,

Damage to livestock

The impact of the brown hyaena on domestic animals is
usually small (Table 3.2). However, when specifically
asked about this impact. nearly all respondents to the
Action Plan questionnaire mentioned that in particular
sheep and goatls were sometimes killed by the brown
hyaena, as well as calves of cattle, poultry, and domestic
dogs and cats. Stock killing is often carried out by a
particular individual. Removal of this individual solves
the problem, according to Skinner (1976}, who reported
two cases of stock killing over several months which
ceased once the culprit was removed. even though
there were other brown hyaenas in the area. Finding a
brown hyacna on a carcass is not cvidence that this
individual was the killer, as brown hyacnas are habitual
SCHVL‘HgCI’S.

reported in the questionnaire survey.

Table 3.2. Damage to livestock (species and frequencies of kills: O often; R rarely) by brown hyaenas as

Country Number of Cattle Sheep Goat Others Remarks
cases/year
Botswana R - - (R -
mainly young
Mezambique R R - - - Said not to kill, but to maim
Namibia <5 - R R Poultry Probably often confused with
spotled hyaena

South Africa

Cape Province 11-50 (R} calves O 0

Natal <5 (R} calves R R

Free State 11-50 - o] R Dogs

Transvaal 11-50 R R R Poultry, dogs, cals
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Social behaviour

Brown hyacnas live in clans ranging in size from a solitary
female and her cubs to groups containing several females
and their offspring of different ages. Adult males either
remain with theirnatal clun, become nomadic orimmigrate
into a new clan.

Although members of a clan forage on their own,
several may come together al a large Tood source. Clan
members also join logethet to delend a common territory.
In the southern Kalahari clan territorics varied in size
from 235 to 480km? (Mills 1990), and along the Namib
Desert coast a group territory was measured to cover
220km? (Goss 1986). In the Transvaal agricultural arcas
the range of a translocated adull male was only 49km’,
suggesting that agricultural development may in some
instances be advantageous to the brown hyaena (Skinner
and van Aarde [987). Clan size is determined by the type
of food in the territory and territory size by the manner in
which the food resources are distributed.

Territorial ownership. and also probably information
between group members, is communicated by defecating at
latrines and particularly by depositing anal gland sceretions
onto grass stalks in a scent marking behaviour called
pasting (Photo 3.4). Each time a brown hyaena pastes, two
distinct substances are seercted: a thin, black smeur
consisting mainly ol lipo-fuschin from apocrine tissue and,
below it, a thick, white blob, rich in lipid, the smell of which
lasts for over 30 days. Brown hyaenas distribute pastings
throughout the territory, on average 2.6 times per kilometre
travelled, although they paste with a higher frequency near
territory boundaries than mn the hinterland of the territory.
Pastings ure so well distributed over a4 brown hyaena
territory that an individual is hardly ever more than 50{im
from an active pasting (Gorman and Mills 1984).

Territorial tights are usually ritualised neck-biting
bouts between twa animals of the same sex, accompanicd
by loud velling and growling by the submissive animal.
The brown hyaena has no long distance calls.

Reproduction and denning behaviour

The brown hyaena is a polyoestrous, non-seasonal breeder
with anoestrous oceurring during lactation. The gestation
period is approximately 97 days and mean litter size is 2.3
(range: 1 -5) (Mills [982b). Both nomadic and immigrant
males may mate and all adult females in a clan may
reproduce. although the matriarch apparently produces
more¢ ¢ubs than other [emale clan members,

The den is usually a single hole in the ground with a
narrow entrance ol about 30cm height and 50cm width
(Mills 1982b), although in some arcas caves are used
(Skinner 1976, Goss 1986). Al most dens a single litter of
cubs is raised, but two or even morc females may share a
den in territorics where more than one female breeds
{Owens and Owens 1979a, Mills 1990). The breeding
[emales are usually a mother and her grown up daughters
and the females may even suckle each other’s cubs, although
they give priority to their own. The denning period lasts
15 months, during which timc the cubs usc several
different dens. In the southern Kalahari each den is
occupied for an average of 3.6 months (Mills 1990). For
the first three months of their lives the cubs are nursed by
their mother, typically at sunsct and sunrise, after which
the milk dict 1s supplemented to an increasing degree by
food which is carried to the den by all clan members.
Consequently brown hyaena dens often become littered
with bones and other food remains (Mills and Mills 1982a).
The cubs are weaned at about one year of age, but from

Photo 3.4, Brown hyaena
depositing a secretion from its
anal gland onto a grass stalk in
a scent marking behaviour
known as pasting.

G. Mills




about ten months of age they also begin to forage for
themselves.

Competition

Over much of its range, the brown hyacna lives in
association with other carnivorous animals and benefits
from many of them by scavenging from their kills. Lion
kills provide many scavenging opportunitics for brown
hyaenas, although they are dominated and even sometimes
killed by lions. The brown hyaena 1s usually dominant
overtheleopard, cheetah, caracal, and black-backed jackal.
Competition for food belween the brown hyaena and
black-backed jackal can al times be severe, and vultures
too can deprive it of food. The spotted hyaena is dominant
to the brown hyacna and in certain arcas deprives it of a
significant amount of [ood. This may have a detrimental
effect on brown hyaena numbers in certain areas and may
cven affect its distribution, as where the spotted hyaena is
common the brown hyaena is usually absent or very rare
(Mills 1990).

Mortality and pathogens

In conservation areas the highest mortality rates are
amongst subadults and old adults. Starvation and wounds
inflicted during both inter and intra-specific fights are the
main causes of natural mortality. Starvation can he caused
by a severe wearing down of the teeth. which results in an
inability to consume bones, There is little evidence
suggesting that disease 1s an important cause ol mortality.

Outside natienal parks and protected areuas, the brown
hyaena may run into conflict with humans. Brown hyaenas
have been shot, poisoned, trapped, and hunted with dogs
in predator cradication or control programmes in
Botswana. Namibia, South Africa, and Zimbabwe
(Smithers 1983). Often brown hyaenas are inadvertently
killed in non-selective control programmes. They are also
oceasionally run over by vehicles in South Africa.

Little is known about parasites and pathogens in the
brown hyaena. A tapeworm Tuenia hyaenae, a nematode
Spirocerca lupi, and a pentastomid Armiflifer armiflarus
have been recorded to allect hyacnas (Greve and Russel
1974, Mills 1982b}. Rabies or a rabtes-related viralinfection
has only been recorded in three individuals (Swanepoel
el al. 1993).

Current or planned research projects
A study of the foraging behaviour of the brown hyaena at

seal colonies on the Namib Couast is due 1o commence in
the latter half of 1997 (1. Wiesel, University of Hamburg).
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3.4 Spotted hyaena Crocuta crocuta
(Erxleben, 1777)

Heribert Hofer

Physical description
Appearance

This large, dog-likc animal has a spotted coat and is
heuvily and strongly built, Its general colour is sandy,
ginger or dull grey to greyish brown, with blackish or dark
brown spots on the back, flanks, rump, and legs. Spots
may turn brown and [ade with age. The lorelegs are longer
than the hind legs so that the back slopes downwards to the
base of the tail. The long, thick neck provides a highly
muscular structure that complements the powerful cutting
and ripping movements of the massive jaws. The head is
large. rounded and powerful with a short and blunt muzzle.
The cars are rounded, in contrast to the pointed cars of
other hyaena species. The hair is short, coarse and woolly,
and is composed of moderately fine underfur with a length
of 15-20mm, and longer, stouter, flat-sectioned bristle
hairs with & length of 30 40mum. Their four-toed fect have
short, blunt, non-retractable claws and broad and flat
pads. They have a short tail, comprised of approximately
24¢m of bone with an added [2em of hair only, The tail is
narrow and fairly thin and ends in a black, bushy tip. Total
body length is arcund 1.3m and [ront shoulder height is
0.75m. Body mass ranges from 45kg for males and 55kg
for females in the Serengeti (H. Hofer and M.L. East,
unpublished data) to more than 70kg in southern Alfrica
{see Mills 1990).

A detailed description of the skull, musculature and
locomotion cun be found in Buckland-Wright (1969),
Spoor and Badoux (1989), and Spoor and Belterman
{1986).

Scent glands, situated on cither side of the rectum,
discharge secretions into a sac situated between the tail
and the anus. During scent marking the sac is everted and
the sceretions are deposited in a semi-crouched position
while walking or standing over a grass stalk or small bush
(further details see section on Territorics, below).

Sexing individuals

The spotted hyaena has been considered a hermaphrodite
in many cultures because the secondary sexual organs
appear to be very similar in males and femalcs. The female
clitoris is of the same size and shape as the penis. can be
erecled and itis situated at exactly the same position as the
penis would be in a male. Through the clitoris runs the
urogenital canal, with an exit in o narrow shit at the tip,
similar to the penis. The similarity to the male is further
enhanced by two swellings stmulating a scrotum. These



Box 3.4. Common and indigenous names for the spotted hyaena.

Afrendile — walaba
Afrikaans - gevlekte higna
Ambharinja — djibb

Arab (CAR) — marfain

Arab {Chad) — marfain
Arab (North Africa) — d’ba
Arabi (Ethiopia) — dibb
Ateso - ibuin

Avukaia - labagu

Babhouté — mangou
Baguirmien — niougo

Baka - libagu

Bakola - massobeé
Bambara — namakoro, souroukou
Banda - bongo

Baya - bongo

Bechuana - piri, phiri
Bemba (Zambia) — chimbwi
Bornouan - boultou
Creoule - lobo

Danakil - jangsula

Dioula - suruku, namakaoro
Elkoni - makatiet nyenegea
English - spotted hyaena
French - hyéne tachetée
Fula - boncro

Futa — bonoro

Fulbe — fourcu
Gallaorabéjsa - warabéssa, orabéjsa
Gambe - mangili

German — Tupfelhyane, Fleckenhyéne
Gouragi - woraba
Gourmantche - namlino
Harari — worabba
Hassaniya — guervave
Haoussa - koura

Herero - mbungu-mbidiwa
lla {Zambia) - kabwenga
Jita - imembe

Kalenjin — kimatet

Kaonde (Zambia) ~ mungolwe
Karamojong — ebu, etutui
Kichagga - ingurunju, ifulu
Kigogo ~ misi

Kikamba - mbiti

Kikondo — mbulu

Kikuyu - hiti

Kiliangulu — warabes
Kiluba — kimburi
Kimaragoli - mbiti

Kimeru - mbitingaau
Kinyarwanda — impyisi
Kinyaturu — mpiti

Kinyiha - ipatama

Kipare — ibau

Kirangi - mbichi

Kisukuma — mbiti
Kisungwa - fifi

Kiswahili — fisi, nyangao
Kitaita — mbisi

Kizigua - ibau

Koniagui - iriguni

Kota - massoba

Kotoko — machi

Kunda (Zambia) - tika

Luzi (Zambig) — sitongwani

Luganda — empisi

Lugbara — rar

Luhya — namunyu

Lunda {Zambia) — kangolu, kaubi
Luo - otoyo

Luvale {Zambia) — chimbungu, munguli
Lwo - lagwara

Madi - ebowu

Malinké — namakorg, sourcukcu
Mambakushu - dimbungurimba
Manding — tourouma

Mangbetu — neunga

Masai - ondilili, oln’gejine

Maure - chertat, gaboune, gougouh
Mboko — assoba

M’boum - baglak

Mondo - lepagu

Mongom — massobé

Moore - katre, swasa

Ngambaye - riguen ndah

Nkoya (Zambia) — muntambwi
Nsenga (Zambia) — chimbwe

Nyanja (Zambia) — fisi

Quolof — bouki

Ovambo - kafukambulngu, mbuingu-emanini
Ovacuangari — divandu

Ovadisico - divandu

Peuhl! (Fouta Djalon) - fowru, boncrou
Peuhl (Burkina Faso, Cameroon, Mali) — fowrou, fouru
Portuguese ~ hiena machada
Runyoro — empisi

Sambara - namakoro, souroukou
Sara - nyeyi

Sarakolé — tourougué

Sebei - mangatiet

Serere ~ omone

selTswana - phiri, leHolo

Shona — bere

Somali (Ethiopia} — worabbo

Somali {central Somalia} — uaraba
Somaii (Migiurtina) — durua

Somali (Nogal) ~ drueh

Songhai - koro

Sotho (northern and southern) — phiri
Tigrinja — zibb-i

Tonga (Zambia) — suntwe
Toucouleur — Fooreu

Tsonga ~ mhisi

Tumbuka (Zambia} — chimbwi

Twi = pataku

Xhosa -~ impisi, mpisi, isAndawane
Yoruba — korikd, ikookd

Zande - ngini, nzege

Further names ina number of Southern African click languages
were recorded by Shortridge (1934).
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swellings are slightly smaller than a male’s scrotum, but
are similar in form and colour and are located where the
male organs can be found. There is no vagina as the outer
labiae are {used.

Diagnostic traits that reliably distinguish males from
females in the field are:

1. The shape ol the glans of the penis and its equivalent i
an crect clitoris are different (Photo 3.54 & b). This can
be seen in cubs from approxintately the third month
onwitrds and permits a simple, reliable method of sexing
in the ficld. The male glans 1s more likely 10 be pointed
backwards towards the hind legs, continuing the arch
ol the erect penis, and has a pronounced incision at its
base. The shapc of the glansis asymmetric and terminates
m 4 tapering tip (Photo 3.54). In contrast, the incision
atthe base of the *glans™ of the clitoris is less pronounced,
its shape symmietric, and its termination blunt, not
tupered. The clitoris is also more likely to point forward
towards the stomach (Frank et af 1990, H. Hofer
unpublished data) {Photo 3.5b). Other sexing methods
require hair or tissue samples and ¢mploy histological
(Wurster-Hill er «f 1970, Yost 1977) or molecular
methods (Schwerin and Pitra 1994),

2. When females are lactating, their hairless udder,
comprised of two large, black or partially pink nipples,
is clearly visible and diagnostic,

3. Older males are likely to have a convex stomach shape

— the line of the stomach descends frem the tront legs
and ascends again to the hind legs, and if pronounced
makes the belly look almost like a V™. In females the
stomach line remains flat towards the hind legs where
it ends in the udder. In older females, the udder is
stretched and the belly line gives the appearance of
descending towards the hind legs. Males also have a
slighter build than females. The eutline of the stomach
is distorted when animals have recently fed, so this

criterion works reliably only with animats with a normal
belly size.

1t is also possible to distinguish males from females in
social situations by their behaviour. Males often
approach [emalcs in 4 hesitant way with submissive
gestures, such as positioning their ears backwards.
Cubs and subadult immature females are very difficult
to distinguish from similarly aged males unless the
erect clitoris or penis can be well observed,

Habitat

The spotted hyaena inhabits semi-desert, savannah and
open woodland, dense dry woodland, and mountainous
forest up to 4,000m altitude (Kruuk 1972a). 1t is absent
from or occurs in only very low densitics in tropical
rainforests and along coasts (e.g. Namibia). In west Africa,
preferred habitats include the Guinea and Sudan
savannahs. 1t does not oceur in the belt of dense forest
along the coast (Happold [973). In the Namib Desert, it is
found in riverine growth along scasonal rivers, the
subdesertic pro-Namib und the adjoining inland plateau
(Coelzee 1969). 1n prime habitat, densities of the spotted
hyaena are higher than thoese of other large carnivores.
including those of both the striped hvaena and brown
hyaena. In desert and semi-desert regions, however, the
brown hyacna and striped hyacna can occur at higher
densities (han the spotted hyaena (Mills 1990).

Diet and foraging behaviour

The spotted hyvaena is still widely regarded as a scavenger
that picks up leftovers at the kills of other carnivores
(cheetah, leopard, lion) or feeds on carrion. However, this
is not correct. All studies demonstrate that the spotted

Photo 3.5. The glans of a male penis — left {a} and female clitoris — right b} of the spotted hyaena, showing the difference in shape of

this organ in the two sexes.
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hyaena 1s a predator in its own right and in natural
ecosyslems kills the majority of the animals it feeds on. The
spotted hyacna 1s impressively versatile in its choice of
prey. as its food varics greatly belween ecosystems. In
addition, it has developed a wide diversity of hunting
fechniques.

The misconception of the spotted hyaena being
primarily a scavenger may have arisen for the following
reasons:

»  Verylittle 1s left behind at spotted hyaena kills because
carcasses are completely dismembered and everything
excepl horns can be eaten. Often the only remaining
evidence of a hyaena kill is a wet patch of vegetation
and the stomach contents of the victim. Tlus, even
experienced naturalists arelikely to misssigns of hyaena
predation.

+ Spotted hyaenas feed with greal speed. For instance
Kruuk (1972a) observed 38 spotted hyaenas completely
demolishing an adult zebrain 1 Sminutes. Thus, chance
observations of hyaena predation and fecding are
likely to be rare.

+ Few people have observed spotted hyacnas hunting, as
this behaviour usually takes place at night. Many
people have observed them at kills where lions arc
feeding at dawn. Here the impression is that the spotted
hyaenas are waiting for their turn after the lions have
finished eating. In such situations it is possible that the
hyaenas made the kill and were chased off by the lions.
If spotied hyaenas are present around a hon-occupicd
kill and have blood on their faces and necks, while the
lions show none or little, then the kill was almaost
certainly made by the hyaenas.

Prey species

The spotted hyaena primarily kills and scavenges
mammalian herbivores. This includes small, medium and
large-sized antelope, Cape buffalo, and other herbivores
such as zebra, warthog, and the young of giratte,
hippopotamus and rhinoceros. [tean be very opportunistic
and has been recorded cating almost any mammal, bird,
fish or reptile, irrespective of size or species {see Brown and
Roeot 1971, Pienaar 1969, Kruuk 19724, Eloft 1975,
Kingdon 1977, Kruuk 1980, Tilson ef of 1980, Stelzner
and Strier 1981, Hitchins and Anderson 1983, Mills 1984,
1990, Henschel and Skinner 1990a, Sillero-Zubiri and
Gottelli 1992a). It may also pick up carrion and human-
associated organic material, including cooked porridge,
offal, garbage, a varicty of vegetable matter, and buffalo
and wildebeest dung. The spotted hyaena has a reputation
of killing and scavenging domeslic stock, mostly catile,
sheep and goats, but also poultry, cats, dogs, horscs,
donkeys, and camels (see below). These predatory activities
have actually been observed.
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Diet in different ecosystems

Dectailed studics on diet have been conducted in the Kruger
ecosystem (South Africa), the Etosha and the Namib
(Namibia), the Kalahari and the Chobe (Bolswana), the
Serengeti (Tanzania), and the Masai Mara and the
Aberdare Mountains (Kenya).

In Kruger National Park the most important prey
items are blue wildebeest, buffalo, Burchell's zebra, greater
kudu and impala (Henschel and Skinner 1990a), whercas
in the nearby Timbavati area the major food species are
giralfe, impala, wildebeest and zebra (Bearder 1977). In
Namibia, the main prey are springbok and kudu in the
Ftosha National Park, gemsbok, mountain zebra. and
springbok in the Namib (Tilson ¢t ¢/ 1980, Skinner and
van Aarde 1981), and wildebeest in other places (Action
Plan questionnaire). In the southern Kalahari their
principal prey are gemsbok, wildebecst, and springhok
{Mills 1984b, 1990), In Chobe spotted hyaenas principally
hunt migratory zebra and resident impala (Cooper 1990).
In the Serengeti ecosystem and the Ngorongoro Crater in
northern Tanzania, spotted hyaenas primarily hunt
wildebeest, Thomson’s gazelle and zebra (Kruuk 1972a,
Hofer and East 1993a, 1995a). In the Masai Mara (Kenya)
more than 80% of prey are topi and Thomson’s gazelle,
excepl for the four months when the nigratory herds of
wildebeest and zebra are present (KLE. Holekamp and
L. Smale unpublished duta). In the Aberdare Mountains
(Kenya) the dominant prey items are bushbuck, suni and
buffalo (Sillero-Zubiri and Gottelli 1992a). In northern
Kenya spotted hyaenas arc likely to live on Grant’s gazelle,
gerenuk, sheep, goats, and cattle (Kruuk 1980).

Little is known about the spotted hyaena's diet in west
Africa. Althoughitis considered to be primarily ascavenger
on wildlife and human rubbish, the spotted hyaena also
attacks domestic stock and at least in some areas is thought
to kill small to medium-sized antelopes. In Cameroon
spotted hyaenas are commonly seen feeding on small
antelopes like kob, but may also scavenge recdbuck,
kongoni, buffalo, giraffe, elephant, topi and roan antelope.
In Malawi it has been recorded to feed on medium to large-
sized ungulates such ws waterbuck and impala. In the
Selous Game Reserve (Tanzania) 1t has been recorded to
feed primarily on wildeheest, followed by buffalo, as well as
zebra, impala, giraffe, reedbuck, and kongoni (8. Creel
unpublished data). In Uganda it is believed to eat primarily
birdsand reptiles and in Zambia it is believed to concentrate
on carrion.

Diet choice and prey preferences

In the southern Kalahari and Kruger National Park
migratory specics arc taken less often than expected, and
the most common resident herbivore species more oflen
than expected. In the southern Kalahari, the principal



prey is gemsbok, the most common resident herbivore,
and wildebeest, the most common migratory herbivore
(Mills 1990). Gemshok are preferred, whereas wildebeest
are killed less often than expected (Mills 1990, Hofer and
East 1995a). In Kruger the preferred prey are also resident
herbivores {(kudu, impala and warthog), whereas migratory
herbivores are killed less often than expecied (Henschel
and Skinner 199a).

In Chobe and the Serengeti, migratory species arc
taken more olten than expecied, and the principal resident
herbivores less often than expected. In Chobe the principal
prey is impala, the most common resident herbivore, and
zebra, the most common migratory herbivore (Cooper
19901). Zebra are preferred, whereas impala are killed less
often than cxpected (Hofer and East 1995a). In the
Serengeti, wildebeest, the most common migratory
herbivore, s the principal prey (Kruuk 1972a) and killed
morce often than expecied, whercas unpala, the most
common residentl herbivore, is nol an important prey
species (Kruuk 1972a, Hofer and East 1993a) and is killed
less often than expected (Hoefer and East 1995a).

Thus, it appears that the spotted hyacna has prey
preferences but that these do not follow simple rules. Prey
preferences depend on whether herbivore prey is resident
or migratory, but the preferences change between southern
Afrcan and more northern ecosystems.

Foraging behaviour

The spotted hyvaena deteets live prey by sight, hearing, and
smell. It detects carrion by smell, the noise of other
predators feeding on the carcass, or, during daytime, by
walching vultures descending on a carcass. Its hearing 1s
acule enough Lo pick up noises emanating from predators
killing prey or fecding on carcasses over distances of up to
10km (Mills 1990).

Typically the spotled hyaena hunts solitarily or in
small groups of two to five. although larger parties have
been observed (Kruuk 1972a). During a hunt, individuals
often run at moderate speeds through a herd of ungulates
apparently looking at herd members before deciding which
mdividual 1o attack. The spotted hyaena chases its prey
over long distances, often several kilometres. at speeds of
up to 60km/h (Kruuk 19724, Mills 1990). The maximum
distance recorded was 24km in pursuit of an cland in the
Kalahari (Mills 1990). 1t has also been observed to run
down tlamingocs in shallow soda lakes (Brown and Root
1971} and to drown lechwe in flood plains by swimming
after the fleeing prey (Child and Robbel 1975). Ambush
attacks on resting wildebeest in the Serengeti (H, Hofer
and M.L. East unpublished data)} or solitary, standing
topi in the Masai Mara in Kenya may also occur (Rainy
and Rainy 1989).

The spotted hyacna travels long distances in search of
prey. In the Kalahari, the average distance travelled
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between significant food items varied between 42 and
S0km (Eloit 1964, Mills 1990). In thc Namib Dcscrt the
maximum distance between the core arca of a clan’s range
and distant carcasses was 30km (Tilson and Henschel
1986}). In Chobe hyaenas walked up to 28km between a
clan range and a permancni source of water, In the Serengeti
all ¢lan members frequently leave their territory during
periods when migratory herds are absent from the clan
territory, and go on foraging (commuting) trips to the
nearest concentrations of migratory wildebeest, zebra and
Thomson's gazelles (Hoter and East 1993a.b.c). These
trips last on average three days for lactating females, who
need to return to the clan territory to nurse their young,
and nine to ten days for non-lactating females and males.
Lactating females commute between clan territory and
migratory herds 40 to 50 times per year, other adults
undertake fewer trips. As the average one-way distance
between clan territory and the nearest migratory herds is
40km, lactaling females commute at least 2,880 3 680km
per year (Hofer and East 1993c). This is three times the
annual distance covered by the migratory herds (Sinclair
and Norton Griffiths [979).

Hunting success

Hunting success varies with group size, prey species. prey
defence tactics, prey size and age, and habitat (Mills
1985a, 1990). Several hyacnas are required to kill buftalo
and zebras because of their large size and sharp hooves
and because zebra groups defend attacked conspecifics
(Kruuk 1972a, Sillero-Zubiri and Gottetli 1992a, H. Holer
and M.L. Fast unpublished data). Hunts of ungulate
calves are more suceesslul than hunts o adults of the same
species (Mills 1990)). Pregnant ungulate femalesand injured,
sick or old prey are casier 1o hunt than healthy adults in
their prime (Kruuk 19724, Mills 1990). A strong and
experienced hyaena may kill an adult wildebeest on its
own (Mills 1990, H. Hofer and M.L. East unpublished
data). Gemsbok are probably more easily caught on sandy
substrates m the Namib desert (Skinner and van Aarde
1981y and Jechwe are more casily caught in water (Child
and Robbel 1975).

Food intake

In ong sitting. adult spotted hyaenas arc able to cat up to
18kg (Bearder 1977), which is equal to one-third of their
own body weight. They can endurc more than a week
without food without any obvious negative conscquences.
Cubs show i remark able resilience to lack of regular food.
In both the Kalahari (Mills 1990 and the Serengeti (Hofer
and East 1993¢), spotted hyaena cubs regularly go without
foed or drink for several days without displaying obvious
consequences, Average daily food consumption for an
adult was estimated at 2.0kg/day in the Ngorongoro Crater



(Kruuk 1972a), 3.8kg/day in Umtolozi (Green ef af, 1984)
and the Kruger National Park (Henschel and Skinner
1990:), and 4.0kg/day in the Namib (Henschel and Tilson
198%).

Damage to domestic stock

Damage to domestic stock mainly involves cattle, sheep
and goats and varies widely in intensity {Table 3.3).
However, reports of damage are often not substantiated
and a hyaena scavenging at a carcass may be mistaken for
having killed the animal. The importance of’ domestic
stock as a food 1tem may depend on accessibility: i.e. stock
keeping practices { Kruuk 1980, Chapter 7), availability of
alternative prey, and availability of human-associated
sources of rubbish and other organic muteria! (information
from Action Plan questionnatres}). “Surplus™ — killing of

small domestic stock, has been reported in eastern Cape
Province, South Africa (Stuart 1981). The presence of
domestic dogs and the use ol thorn fences to coral livestock
are efficient in reducing attacks on domestic stock by
spotted hyacnas and other predators (see Chapters 5 and
7). In a study of livestock damage by spotted hyacnas in
northern Kenya, 90% ol all kiils were made outside the
protection of thorn fences (Kruuk 1980).

Social behaviour

The spotted hyaena is the most social species of all
carnivores in that it hus the largest group sizes and the
maost complex social behaviour. The spotted hyaena lives
in social groups called clans that defend group territories.
The socicty 1scharacterised by a strict dominance hierarchy.

Table 3.3. Species and frequencies of domestic stock taken by spotted hyaenas as reported in the Action

Plan questionnaire survey (O often R rarely).

Country Number of Cattle Sheep Goat Others Remarks

cases/year

Botswana > 50 R O 0 - may cause guite a lot of stock loss
when people do not look after stock
properly; often blamed for stock
losses when scavenging at dead
carcasses

Burkina Faso 11-50 some, young young (R) young (R) -

Cameroon rarely R R R donkey?

Central African rarely yes ~ - - Chadian catlle herds that come to

Republic graze inside reserves

Ethiopia > 50 O 0 0 donkey, horse by repute all species often; stock
keeping technigues poor

Guinea-Bissau =50 8} 0 O donkey frequently by repute. In Canguelifa,
hyaenas are said to move in
massively foramonth and kill, herds
suffering large damages

Kenya > 60 R O G donkey, camel donkey and camel by repute

Malawi > A0 yes yes yes poultry, cat, dog

Namibia > 50 0 O o dog (O}, in western Caprivi some herdsmen

horse (R), claim major losses but these are
donkey (O) unsubstantiated

Niger 6-10 - R R -

Nigeria ves poss. R poultry

Senegal <5 yes yes yes -

Sierra Leone ne - - - -

South Africa few R R R donkey (R)

Tanzania same R R - unlikely to be reported; see Mchitika
(1996)

Uganda <5 - yes yes poultry

Zambia very limited yes - yes - very little livestock present
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Females ar¢ domindant over males, and cven the lowest
ranking female is dominant to the highest ranking male.
Females usually remain in their natal clan and thus large
clans may contain several matrilines. Males typically
disperse from their natal clan when about two and a half
years of age.

The society 18 a “fission-fusion™ society: thus clan
members do not remain together, but frequently forage
alone or in small groups. Clun members co-operale in
communal delence ol the territory, ol food resources, and
the clan den. As with the social monkeys and apes, spotted
hyaena lemale cubs normally acquire a dominance
immediately below that of their mother. There is much
“social politics™ among ¢lan members, with individuals
regularly torging alliunces and coalitions. Overall, spotted
hyuena sociely is characterised by its flexible nature, as
demonstrated by impressive variation in group size,
territorial behaviour, foraging tactics, and nursing
behaviour.

Clan size

Unlike many other social species where all group members
are usually seen together, spotted hyaena clan members
frequently wander alone or in small groups and only
sometimes meet in large numbers, This oceurs at kills, at
the communal den. or when ¢lun members rally together
to defend group territorics (Kruuk 1972a. Tilson and
Hamilton 1984, llenschel 1986, Frank 1986a, Cooper
1989, Mills 1990, Hofer and East 1993a]),

The average number of adults and subadults in a clan
varies from three in desert and semi-desert areas of southern
Africa, to 34 (maximum 80 individuals) in the savannah
arcas of cast Africa, Territory size and the density of prey
inside a clan’s communal territory usually limit clan size,
with one interesting exception. In the Serengeti, an
ccosystem dominated by migratory herbivores, hyaena
density and clan size are not limited by resident herbivore
density, as Serengeti spotted hyaenas regularly undertake
foraging trips to feed on nearby migratory herds (Hofer
and East 1993a,b, 19954).

Territories

Territory size in the spolted hyaena is very variable,
ranging from less than 40km- 1n the Ngorongoro Crater
(Kruuk 1972a) to over 1,0OUkm? in the Kalahar (Milis
1990). Clans defend communal territories through vocal
displays (East and Hofer 1991b), scent marking (Gorman
and Mills 1984) and boundary patrols {(Kruuk 1972u).
Clan members also co-operate in defending territories
during boundary disputes with neighbouring clans. Long-
distance calls, patticularly whoops. are used to quickly
rally clan members Lo such sites of conflict (Kruuk 1972a,
Henscheland Skinner 1991, East and Holer 1991b). Spotted
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hyaenas scent mark their territories by pasting a secretion
from the anal gland onto grass stalks, and by depositing a
secretion from interdigilal glands when they scratch the
ground (Kruuk 1972a, Mills 1990). Spotted hyaenas also
scent mark their territories by defecating in communal
latrines (Kruuk 1972a, Mills 1990). Pasting sites and
communal latrines are normally scattered throughout a
clan’sterritory and this “hinterland " scent marking strategy
{Gorman and Mills 1984) may be a wuy of optimising the
distribution of scent marks over a large area with a limited
amount of scent and time (Mills 1990).

In the Sercngeli, clans defend territories against
neighbouring clans but individual animals may move in
transit through other ¢lan territorics when they commute
Lo distant migratory herds (Holer and East 1993b). When
migratory herds are present inside a clan territory, many
non-residentsalsoenter the territory to {eed. Non-residents
typically signal submission and retreat when detecting
residents, and at kills non-residents usually wait at a
distance and feed ufter residents have departed. Aggression
between residents and non-residents is rare when
commuters arc in transil. Aggression 1s more common
when residents encounter intruders searching for food,
and most imtense at kills where agonistic encounters may
escalate into fights causing serious damage (Hofer and
East 1993b). The commuting system of Serengeti hyacnas
and the flexible response of territory owners to intruders
illustrate the flexible nature of the social behaviour of
spotted hyacnas (see also Knight ef ¢l 1992).

Female dominance

Spotted hyaena society is female-dominated (Kruuk
1972a), with a clear, linear dominance hierarchy amongst
first the female and then the male clan members (Frank
1986b). Top-ranking females have priority of access to
large carcasses and this provides mcreased reproductive
success in comparison with low-ranking females (Frank
ef al, 19954), Apart from males dispersing from natal
territories, clans may split (fission) i curreat clan size
exceeds a threshold above which the food base of the
territory is insufficient (Mills 1990), or il a territory in the
neighbourhood has become vacant (Holekamp ef e, 1993).

Vocalisations

The highly social nature of the spotted hyaena has led to
the evolution of a wide variety of vocalisations (Kruuk
1972a, Henschel 1986, Mills 1990). The best known spotted
hyaena vocalisation is the whoop, which can be heard over
several kilometres. Spotted hyaenas can recognise cach
other individually by their whoops, at least within their
clan (East and Hofer i991a). Whoops can function as
rallying call to gather scattered clan members together to
defend territory boundaries. food resources, and the



communal den. Mothers whoop to locate their wandering
cubs and some animals whoop to recruit hunting partners.
Whoops are also used as a form of individual display,
particularly by animals of high rank (East and Holer
1991b). Adult males whoop more frequently than females,
and top-ranking males put more cffort into vocal displays
than lower ranking males (East and Hofer 1991b).
Another well-known vocalisation is the laugh or giggle,
which is a signal of submission. A submissive individual
faughs to signal to its partner that it aceepts a lower status.

Greeting ceremonies

The spotted hyaena has a ritualised greeting or meeting
ceremony during which twe individuals stand parallel and
face in opposite directions. Both individuals usually lift
the hind leg necarest to the other and sniff or lick the
anogenital region of the other. The unique aspect of
greetings between individuals is the prominent role of the
crect “penis” in animals of both sexes. Thisis used to signal
submission. Greetings occur between all ages and both
sexes, although greetings between adult females and males
are uncommon and restricted (o males above median
rank, princtpally the alpha male. Cubs can crect their penis
or ¢litoris and engage in greeting ceremonies as early as
four weeks after birth (East er ¢/ 1993).

Reproduction and denning behaviour
Denning

The social life of a clan is centred around the communal
den., Some clans use particular den sites for years whereus
others may use several different dens within a year or even
several den sites simultaneously. These may be separated
by up to 7km {Hofer and East 1993a). The dens arc not
cxecavated by hyaenas but taken over from other species,
mostly warthog, aardvark and bat-eared fox (Kruuk
19724). The structure of dens does not normally permit the
aecess of adult animals, thus cubs must emerge at the den
entrance to have contact with their mother. This structure
of small channcls underground has been considered an
effective anti-predator device which protects cubs during
the absence of their mother (Kruuk 1972a). Circumstantial
evidence suggests that predation on cubs by other hyaenas
{inlanticide) or other carnivores may oceur butis considered
rare (Mills 1990). Infanticide has oniy been observed in the
Sercngeti (Hofer and East 1995a) where high-ranking
lemules were observed killing the of(spring of low ranking
females in the same clan (H. Hofer and M.L. East,
unpublished data).

[Females may give birth at the communal den or in a
private birth den (East er /. 1989, Henschel and Skinner
1990b). Mothers with low social status probably use birth
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dens away from the communal den to ensure that they can
maintain continuous access 1o their cubs, Mothers may
also use isolated birth dens to ensurc they become
acquainted with their cubs before they trunsfer them to the
communal den (East ¢f al. 1989). As there are often several
animals present at the communal den, cubs probably
benetit from the vigilance of adults that can alert young to
the presence of predators. Social interactions at the
communal den between cubs and adult members of the
clan probably play an important role in helping cubs to
integrate themselves into the dominance siructure of the
clan (Holekamp and Smale 1991, 1993, East ef al 1993).
Cubs are reared at the communal den for a period of
approximately 12 months when their major source of food
is milk provided by their mother (Hofer and East 1993c,
Frank er al. 1995a).

Female reproduction

Females give birth through their penis-like clitoris. During
parturition, the clitoris ruptures Lo permit the passage of
the young, creating a large bleeding wound of scveral
centimetres that takes weeks to heal. Females usually have
a litter size of two, although singletons and triplets have
also been observed (Frank er al 1991). Age at first
parturition varics substantially between two and five years
{(Frank er al. 19954, Holer and East 1996). As all lemales
reproduce and females rear their young together in the
communal den, occupied dens may contain up to 30 young
of different ages from up to 28 litters. Females usually
nurse only their own cubs and reject approaches by other
cubs. An exception to this rule was observed during a
difficult period in the Kalahari when several mothers
suckled offspring communally (Knight ¢/ af. 1992). Cubs
arc nursed lor a prolonged period and not weaned until
they are between 14 and 18 months of age (Hofer and East
1993¢). The milk of Serengeti spotted hyacnas has the
highest protein content (mean 14.9%) recorded for any
terrestrial carmivore, a [at content (mean 14.1%4) exceeded
only by that of palacarctic bears and the sca otter, and a
higher grossencrgy density than the milk of most terrestrial
carnivores (Hofer and East 1995a). Due (o their milk’s
high energy content and the long nursing period, spotied
hyaenas have the highest cnergetic investment per litler of
any carnivore (Oftedal and Gittleman 1989).
Reproductive success is related to dominance status in
that high-ranking females have a higher reproductive
success because they have a shorter interbirth interval and
u better chance of rearing young successfully (Frank er al.
19954). Sex ratios amongsl adults are usually even or
slightly female-biased (Mills 1990, Hofer and East 1993a,
Frank ¢t al. 1993a). Signilicant deviations in offspring sex
ratios in singleton and twin litters are observed when cubs
can first be sexed at the age of two to three months (Frank
et ¢l 1991y and remain until weaning (Hofer and East



1997). Such deviations in the sex ratio from the expected
distribution are either due to changes in the sex ratio at
conception (Holekamp and Smale 19935} or are the
consequence of sex-specific siblicide after birth (Hofer and
East 1997).

Siblicide

Siblicide occurs when the death of a cub is caused by a litter
mate (sibling), At birth spotted hyacna eyes are open and
the teeth fully erupted  two characteristics which are rare
amongst carnivores. Litter mates engage in aggressive
interactions within minutes after birth (Frank et ¢l 1991).
These quickly lead to the establishment ol a dominance
hierarchy between siblings (Golla 1993, Smale ef af. 1995)
and allow the dominant cub to control access Lo maternal
miik. Siblicide in the spotted hyaena is facoltative in that
it occurs only in some twin litters. A cub that manages to

kill its sibling obtains significant henefits. Growth rates of

singletons are higher than those of twins and cubs with a
higher growth rate have a better chance of surviving to
the age of independence at two years (Hofer and East
1993¢), It is possible that high maternal investment in
fitters, lack of communal suckling, and the substantial
benefits associated with being a singleton have tavoured
selection for high neonalal aggression leading 1o siblicide
(East ¢f al. 1993).

Male reproductive tactics

Malcs disperse [rom their natal clan when they arc at least
two years old, thus reproductive males are usually
immigrants. Newly immigrant malcs join the male
donunance hierarchy al the bottom. Males increase in
social status as their tenure in the clan increases (Frank
1986a, Mills 1990, Last er af. 1993). Males invest
considerable time in developing amicable relationships
with clan females. They do this by forming consortships
and following females for periods of duys or wecks. Males
that have devoted many years to developing relationships
with females are probably favoured by females and thus
these males may father more cubs than immigrants with
short-term tenure in a clan.

Competition

The spotted hyaena most frequently competes with the
lion for kills (Kruuk 1972a, Schaller 19724, Bearder 1977,
Ealton 1979). Dominance relations between the spotted
hvaena and compcting species are not absolute but depend
on the numerical presence of both partics. For instance,
lions usually displace spotted hyaenas at kills. However, if
hyaena group size is large and the ratio of the number of
spotted hyaenas to the number of female and subadult
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lions exceeds four, hyacenas arc able to displace lions from
kifls unless a male lion is present (Cooper 1991). A single
spotted hyaena usually dominates a cheetah, leopard (but
not always), striped hyaena, brown hyaena, any specics of
jackal, and an African wild dog (but not a pack) (Kruuk
1972a, Eaton 1979, Mills 1990, H. Hofer and M.L. East
unpublished data).

The proportion of diet that the spotted hyacna
scavenges from kills of other predators, or loses to other
predators, varics substantially between ccosystems. When
spotted hyaenas outnumbered lions ten to one in the
Ngorongoro Crater. lions usually scavenged from kills
made by spotted hyaecnas (Kruuk 1972a). In the Serengeti
and in Timbavati, where lion and spotted hyaena
numbers are much more even, both species scavenge
approximately the same proportion of their diet from
each other’s kills (Kruuk 1972a, Schaller 1972a, Bearder
1975). In the Kruger National Park spotted hyaenas
scavenge far more from lions than vice versa (Mills and
Biggs 1993).

Mortality and pathogens
Adult mortality

Average annual mortality rates in conservation areas are
around 13 15% (Mills 1990, Hofer ¢f af. 1993, Frank of ol
19954}, The most important source of mortality is
humans, through shooting, trapping and poisoning.
A detailed case study from the Serengeti illustrates this.
Within the Serengeti population ol more than 7,000
hyaenas, approximately 400 per year die due to snares or
traps (Hofer ef af. 1996). These snarcs are responsible for
more than 50% of all adult spotted hyaena deaths (Hofer
et al. 1993, Hofer and East 1995a). Game meat hunters
have killed commuting hyaenas by snaring since the carly
1960s (Kruuk 19724, Schaller 1972a). Apparently only
since the mid-1970s has game meat hunting rapidly
cxpunded, as more people have moved within walking
distance of the boundaries of protected arcas north and
west of the Serengeti (Campbell and Hofer 1995, Hofer
ef ol 1996).

‘The impact of game meat hunters on the demography
of this Serengeti population of spotted hyacnas has been
substantial, First, the distribution of ages at the time of
death hus significantly changed since 1966 1969 (Kruuk
1972a), a time when presumably the impact of game mcat
hunters was below the current level. Between 1987 and
1991 relatively more medium-aged individuals died than
were represented amongst the skulls of Serengeti hyaenas
collected by Kruuk (1972a). Second, instead of a potential
positive population growth in excess of 4%, the population
declined annually between 1987-91 by 2.4%. suggesting
that game meat hunters reduced the annual rate of



population increase by as much as 7% (Holer of af. 1993,
Hofer and East 1995a}.

Sources of natural adult mortality mclude predation
by liens (Kruuk 1972a, Schaller 1972a, Mills [990). violent
encounters belween conspecifics at kills or m clan wars
(Kruuk [(972a, Henschel and Skinner 1991), injuries
associated with giving birth for the first time (Friank e/ ol
1995bh, Hofer and East 1995b), and prey-originated injuries
when hunting targe animals (Eloff 1975. H. Hofer and
M.L. East unpublished data).

Cub mortality

Fifty to sixty percent of hyaena cubs survive their first [2
months (Mills 1990, Frank er ¢/, 19954, Hofer and East
19954). Intraspecitic social factors in the form of observed
and presumed inlanticide by adult clan members and
observed and presumed siblicide are important sources of
cub mortahty (Henschel 1986, Mills 1990, Hofer and East
1995a). Cubs may also starve to death when their mothers
fail to return to the communal den. In the Serengeti all but
two cases of cub starvation oceurred when the mother was
known to have dicd, the majority of them killed by game
meat hunters during the dry season (Hofer er ol 1993).
Other sources of mortality include predation by lions and
the collupse of communal dens after heavy rain storms
(Kruuk 19724, East e af. 1989, Mills 1990, Hofer and East
1993a).

Pathogens and disease

Adult Serengeti hyaenas have been found with antibodies
against rabies. canine herpes. canine brucella, canine
adenovirus, canine parvovirus, feline calysi, leptospirosis
(Hofer and East 1995a), as well as bovine brucella.
rinderpest, and anaplasmosis (Sachs and Staak 1966). Itis
unclear whether exposure to these pathogens results in
discase or may be a cause of mortality; to date no carcass
has been found that has provided evidence of such pathogen
effects. During the recent canine distemper epizooticin the
Serengeti in 1993 1994, several cubs below six months of
age died from canine distemper. A molecular analysis of
the virus isolated from hyaenas indicated that the viruses
isolated from hyaenas and lions were more closely related
to each other than to the closest domestic dog canine
distemper virus (Haas ef al. 1996). Evidence of the presence
of canine distemper was also found in Masai Mara spotted
hyaenas (Alexander et al. 1995).

In the Kalahari, rabics epizootics may play animportant
role in the population dynamics of the spotied hysena
(Mills 1990). Cascs of hyaenas killed by rabies have also
been reported from South Africa {(Barnard 1979), Namibia
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(Swanepoel ¢f al 1993), Zambia (Rottcher and Sawchuk
1978}, Malawi {(Edelsten 1993), and Ethiopia (Mebatsion
et «l 1992, In both the Serengeti and the Masai Mara.
spotted hyaena populations revealed a similar, high
frequency of exposure {46.6% scroprevalence) to rabies.
Ilere, seroprevalence increased with age and lifetime home
range and decreased with social status. However, exposure
did not necessanly cause clinical symptoms or affect
individual survival or longevity. Analysis of serial saliva
samples indicated that spotted hyacnas are uniikely to be
rabies veclors and thus exposure to the virus was not
caused by mtraspecific infection {M.L. East er af
unpublished data). The source of the rabics virus is still
unknown, as it may either be of domestic (e.g. domestic
dogs} or of wildlife-based origin (wild canids such as
Jackals and bat-gared foxes, or infected prey).

The spotted hyuena has been recorded to carry
microfilaria of Dipetalonema dracimenloides in northern -
Kenya (Lightner and Reardon 1983), und occasionally
antibodies to the horse sickness virus obtained from eating
zebra carcasses (Binepal ef o, 1992). 1t is known to carry
al least three species of cestodes in the genus Tuenia, nong
of which are intective to humans (Jones and Khalil 1982).
The spotted hyaena also carries protozoan parasites of the
genus Hepatozoon in the Serengeti (Krampitz et af. 1968),
Kenya (Brocklesby and Vidler 1963, 1965) and South
Africa (McCully et al. 1975). Although hyaenas act as
hosts to trypanosomes, d role as a transmission agent has
been discounted (Baker 1968, Geigy ef ¢l 1971, Suchs ef al,
1971, Bertram 1973, Geigy and Kauffmann 1973, Geigy
et al. 1973, Beglinger ¢of o, 1976, Awan 1979},

Current or planned research projects

[. A project in captivity focusing on aspects of behaviour
and endocrinological control of behaviour (Frank,
Glickman).

Field projects in the Masai Mara (Holekamp, Smale,
IFrank) and in the Serengeti and Ngorongoro Crater
{Hofer, East) in cast Alrica continue (o explore social
and reproductive behaviourin relation to the ecological
framework, life history und demography of individually
known animals, the influence of social status on
reproductive success and the flexibility of maternal
behavieurand allocation on aspects such ascub growth
and offspring sex ratios,

Studies on pathogen occurrence and prevalence.
and the impact of poaching and other sources of
human disturbance on population persistence and
demography are being investigated by Hofer and
East (Sercngeti).



Chapter 4

Worldwide Distribution of Hyaenas

Heribert Hofer and Gus Mills

Information on the occurrence and distribution of the
four extant hyacna species has been extracted from the
literature, individual records by members of the Hyaena
Specialist Group and other knowledgeable people, and
from the respondents to the hyaena Action Plan
guestionnaire. Sources varicd widely in both the time
period covered and the quality of the data: ranging
{rom systematic surveys to incidental records of
specimen, sightings, acoustic evidence, or tracks. Coverage
of different countries, regions within countries, and
different time periods also varied substantially in quality
and detail.

In most cases we only considered records from the last
25 years (since 1970). Species-specific identification can
somelimes be unreliable (see Box 10.1). We considered a

record rehiable if the animal in question was a dead
specimen, the record was provided by a colleague who was
likely to be able to accurately identify the species of
hyacna, or the location precluded any passible
misidentification. The country by country accounts
occasionally discuss problems arising from a lack of
distinction of hyaena species for identification purposes,
In some countrics where international or civil wars
prevented rescarch activities in the 1970s and 1980s the
most recent records are from the 1960s, and thus were
classified as old (see Box 4.1}, This does not imply that
hyaenids do not oceur there anymore; it just indicates that
little surveying has been done in these places recently. This
applics to Afghanistan, Angola, Eritrea, Mozambique,
Morocco-Western Sahara, Somalia, and Sudan.

Box 4.1. Distribution maps.

Distribution maps in many mammal identification books depict the range of a species as a more or less continuous area. Such
maps have several disadvantages that make them inadequate in the context of a detailed status survey. They smooth the edge
of the species range; hide discontinuities in actual population distribution due to topographic barriers or habitat preferences;
rarely indicate changes in distribution over time; give no indication of differences in surveying effort or the quality of information
available; and do not recognise potential differences in viability of populations inside and outside protected areas. Such maps
tend to exaggerate actual distributions because they include both areas where the species might occur and those where the
species actually does occur. In a sense they are hypotheses about the distribution of a species and may be considered
‘maximum distribution” maps.

Because of the variable quality and quantity of information we are currently unable to create maps that consider these
problems in an adequate way. We have therefore chosen a compromise where we divide information between textual country-
by-country accounts and the visual records in distribution maps. The textual accounts explain details of coverage and
surveying effort, the quality of information available, differences between historical and recent distribution, and list all protected
areas from where a definitive record for a species is available. The maps distinguish between historic and recent records and
to some extent provide information on the quality of the data. Because the maps (and textual accounts) are based on actual
records they provide a “minimum distribution”. Thus, absence of a symbal on the map might designate one of two situations.
It could reflect the genuine absence of a species from this area, or a place that has not been surveyed but where hyaenas in
fact do occur. It is likely that hyaenas will occur in some of the gaps that can be recognised on the maps. The maps may
therefore be helpful in that they suggest places where surveys may be particularly urgent and fruitful.

We used the following symbols to distinguish between different types of records:

a reliable recent record for this area (sighting or specimen within the past 25 years);

an unverified or doubtful recent record for this area;

an old record for this area (sighting or specimen before 1970), or a locality where the species has been recently exterminated
a site where the species was recently reintroduced.

AP0 e

The maps summarise distribution records on a one-degree grid system over several countries in a region. Symbols were
plotted in the centre of each degree square. A one-degree grid is fine encugh te provide a detailed record of the distribution
within the country, yet coarse enough to minimise errors associated with imprecise locality information in our sources. A grid
system does not distinguish local gaps in distribution due to habitat differences but this is not such an important problem for
hyaenas {except for aardwolves), as they are all opportunists and occur in a wide range of conditions. Of greater concern, the
map symbols do not give an indication of abundance. A “recent record” may represent anything from an isolated record of a
single nomadic individual to a large population numbering several hundred or thousand individuals. Currently we do not have
information on abundance for most areas and are therefore unable to quantify distribution records. Population status and
abundance are considered in detail in Chapter 5,
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The textual country by country accounts cover each
country within the historical range of gach species and
the immediate neighbouring countries. An atlempt has
been made to list all conservation areas with some
status of protection for which conlirmed sightings or
records of specimen were available. The maps summarise
distribution records on a one-degree prid system over
several countries in a region {see Box 4.1 for a detailed
discussion and un explanation for map symbols). The
world distribution maps {or cach species are: aardwoll
Fig. 4.1, striped hyaena Fig. 4.7, brown hyaena Fig.
4.19, and spotted hyaena Fig. 4,22,

4.1 Aardwolf

Historical distribution

There is no reason to believe that the historical
distribution of the aardwolf is much different trom its
current distribution, especially in southern Africa
where data are more complete. Records collected over
the last 20 years indicate that the aardwolf still
accurs over most of southern Africa, although
historically it has always been absent [rom pure desert
and dense lorest. The aardwolf is a shy, unobtrusive
animal that thrives in arid and open countryside. Thus
its prime habitats are inherently areas used for extensive
livestock grazing. These farming areus seldom suoffer
sufficient change to make it inhospitable to the aardwoll,
and as a result there are few conflicts between humans
and the aardwolf.

Current distribution

The aardwolf occurs m two discrete populations (Fig.
4.1). The southern population ranges over most of
southern Africa, cxtending into southern Angola,
southern Zambia and southwestern Mozambique. A
1.500km gap occurs between this population and the
northern one which extends into central Tanzania, to
northeastern Uganda, Somalia and parts of Ethiopia,
then narrowly along the coast of Eritrea and Sudan to
the extreme southeast of Egypt,

Angola. Fig. 43, Records from beforc 1974 indicate
presence in the southwest where it ranges from the coast
to the highlands to altitudes above 1900m {Crawlord-
Cabral 1989).

Botswana. [ig. 4.2, Widespread throughout the country
{Smithers [971).

Djibouti. Fig. 4.5. Unknown.
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Egypt. Fig. 4.6. Records from the extreme southeast ol the
country on the border with Sudan (Osborn and Helmy
1980).

Eritrea. Fig. 4.5. Probably [ound throughout {Yalden et
el 1980, 1996).

Ethiopia. Fig. 4.5, Previously only found in the northeast.
Two rouad kills in 1987 and 1990 provide the first records
from the central Rift Valley of Ethiopia (Yalden et ol
1996).

Kenya. Fig, 4.4. Widely but sparsely distributed (Kingdon
1977, '

Lesotho. Fig. 4.2. No recent records, but probably occurs
throughout (Smithers 1971).

Mozambique. Fig. 4.3, Qceurs in the extreme southwest
and along the border region with northcast Zimbabwe
(Smithers and Lobdo Tello 1976).

Namibia. Fig. 4.2. Occurs throughout except along the
Namib Desert coast and sand dunes (Smuthers 1971,
Stuart 1975, P. Stander pers. comm.).

South Africa. Fig. 4.2. (Note: because the informarion

for South Africa was compiled before the new

constitution was implemented, the old provincial basis
is used here),

{a) Cape Province. Widespread throughout the provinee
and quite common in the northern, central and eastern
regions (Stuart 1981, Lloyd and Millar 1983).

(h) Natal, Uncommon, but occurs throughout the provinee
{Rowe-Rowe 1992},

{c) liree State, Widespread and common (Lynch 1983).

{d) Transvaal. Widespread throughout, but most common
in the west (Rautenbach 1982).

Somalia. Fig. 4.5, Sparsely distributed throughout
(Azzaroli and Simonetta 1966).

Sudan. Fig. 4 6. Historic record from the northeast (Osborn
and Helmy 1980).

Swaziland. Fig. 4.2. Recorded from Malolotya Nature
Reserve in the highveld region in the northwest of the
country, where numbers appear to be stable (Monadjem
1997).

Tanzania. Fig. 4.4. Swynnerton (1951) recorded it from
Lolkisale, southern Masailand, Sambala, Matomondo,
Mpwapwa, ltumba, Manyoni, Singida, Kiganga,
Shinyanga and Tabora. Quitc common on the Serengeti
plains (H. Hofer and M.L. Euast unpublished data),



Figure 4.1. World distribution of the aardwolf.
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Figure 4.2. Distribution of the aardwolf in Botswana, Lesotho, Namibia, South Africa and Swaziland.
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Figure 4.3. Distribution of the aardwolf in Angola, Mozambique, Zambia and Zimbabwe.
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Figure 4.5. Distribution of the aardwolf in Eritrea, Ethiopia and Somalia.
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Uganda. Fig. 4.4, Older records from the northeast only
(Kingdon 1977).

Zambia. Fig. 4.3, Recorded from Kalomo and Mazabuka
in southern Zambia where it was noled to be quitc common
(Ansell 1960). Also recorded from Sinazongwe on Lake
Kariba (Smithcrs 1966). 1t is uncertain whether aardwolves
occur north of the Kaflue river (Smithers 1966, Ansell
1978).

Zimbabwe, Fig. 4.3, Widespread and common, although
absent {rom the higher levels over 2000m {Smithers
1966), but no recent records could be found.

4.2 Striped hyaena
Historical distribution

The historical distribution of the striped hyaena
encompasses Alrica north of and including the Sahel zone,
castern Africa south into Tanzania, the Arabian Peninsula
and the Middle East up to the Mediterranean shores,
Turkey, Iraq, the Caucasus (Azerbaidjan, Armenia,
Georgia), lran, Turkmenistan, Uzbekistan, Tadzhikistan,
Afghanistan (excluding the higher areas of the Hindukush)
and the Indian subcontinent. Striped hyacnas did not
reach Assam, Bhutan or Myanmar and did not enter the
Himalayan range.

Current distribution

The distribution of the striped hyacna is now patchy in
most places (VFig. 4.7). suggesting that it occurs in many
small isolated populations, This is particularly so in most
west AfTrican countries, most of the Sahara desert, parts of
the Middle East, the Caucasus, and central Asia. 1t has a
continuous distribution over larger arcas in Ethiopia,
Kenya, and Tanzania. Its current distribution pattern is
virtually unknown for Pakistan, [ran and Afghanistan,
where the striped hyacna may be more widespread than
current records indicate.

Afghanistan. Fig. 4.16. Historically widespread. Records
of specimens and sightings from the 1960s and early 1970s
indicate presence in the western areas near the border to
Iran and the southern and castern arcas near the border to
Pakistan (Kullman 1965, Gaisler et ol 1968, Hassinger
1973, Gasperetti ef al. 1985), but no recent surveys or
records are available,

Algeria. Fig. 4,12, Historically widespread in the northern
part, from the coast to the Saharan Atlas and the northern
belt of the desert, and in mountainous areas in the far
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south, Current records indicate that it reaches as far south
as Beni Abbes in the west and probably El Golea in the east
{Kowalski and Rzebik-Kowalska 1991). Present in
Djurdjura National Park, El Kala National Park, Mergueb
Natural Reserve, Béni-Salah Natural Reserve: may also
still oceur in Chréa National Park, Taza National Park and
Theniet El Had National Park. Continued presence is
doubtful in the Ahaggar National Park and Tassili N'Ajjer
National Park in the extreme south (Kowalski and Rzebik-
Kowalska 1991).

Armenia and Azerbaidjan. Fig. 4.15. Historically
widespread, but now only very patchily distributed and
present in only a few places (Heptner and Sludskij 1980,
Gasperetti ef al. 1983).

Benin. Fig. 4.11. No records. May occur in border areas
near Burkina Faso and Niger.

Burkina Faso, Fig. 4,11, Probably occurred throughout
thecountry. Inprotected arcas still presentin “W™ National
Park, Arly National Park, Kabore Tambi National Park,
and Nazinga Game Ranch. Outside protected areas still
occurs in Sahcl burkinabé. east and southwest Burkina,
Sourou, and Kaussi.

Burundi. Fig. 4.8, No records.

Cameroon. Fig. 4.10. Rare but was apparently present in
the northern savannah areas (Jeannin 1936), including
Waza National Park and probably Kulamaloué National
Park. Current records are from Waza National Park and
surrounding arcas (Happold 1973, 1987; Depicrre and
Vivien 1992) and unconfirmed records from the central
parts of the couniry {questionnaires).

Central African Republic. Fig. 4.10. No records. May
occur in the northern savannah areas.

Chad. Fig.4.13. Historically presentin the Tibesti mountains
but no recent records rom there (Le Berre 1990), Two
recent records from the southern half of the country.

Congo. Fig. 4.10. No records.

Cote d’Ivoire. Fig. 4.11. No records; not known by local
people (questionnaires).

Democratic Republic of Congo. Fig. 4.8, No records.

Djibouti. Fig. 4.9. Historically widesprcad but no recent
records (Yalden ef «f. 1980, 1996). Becausc specics is
poorly recognised there is little reliable information from
arcas other than conservation areas (J.C. Hillman, pers.
comnt.b.



Egypt. Fig. 4.13. Historically widespread throughout the
country. concentrating in the western ouases, the Nile valley
and the Sinai (Osborn and Helmy 1980). Recent records
cover most of the Nile valley, areas near oases in the west,
and coastal areas ncar the Mediterranean and Red Scas

(Osborn and Helmy 1980, Gasperetti et al. 1985},

Eritrea. Fig. 4.9. Historically widespread but few recent
records (Yalden et of 1980, 1996). Becausc species is
poorly recognised there is little reliable information from
areas other than conservation arcas (J.C. Hillman pers.
comm.).

Ethiopia. Fig. 4.9. Historically widespread (Yalden et of.
1980, 1996). Recent records include Awash National Park,
Mago National Park, Omo National Park (Baba er al.
1982), Yangudi Rassa National Park, and Yabello
Sanctuary. Probably also occurs in Babille Elephant
Sanctuary. Because species s poorly recognised there is
little reliable information from areas other than
conservation areas (J.C. Hillman pers. comm.).

Gabon. Fig. 4.10. No records.
Gambia. Fig. 4. 11. No records.

Georgin. Fig. 4.15 Historically widespread, but now only
very patchily distribuled and present in only a fow places
in the southeast (Heptner and Sludskij 1980, Gasperctti
et af, 1985, 1. Badridze unpublished data).

Ghana. Fig. 4.11. No records. Might occur in the border
area with Burkina Faso in the extremc northeast.

Guinea, Fig. 4.11. Unconfirmed records. Apparently
known to local people {guestionnaires), Presence and
distribution unclear.

India. Fig. 4.18. Historically widespread throughout most
of India except for regions of deciduous evergreen forest in
the southwest, Insouthern India the distribution is peculiar.
It is present in the dey Serus arcus (<900mm rainfally of the
Deccau platean but is not found in heavier deciduous forest
{(>1000mm rainfall), nor in evergreen and semi-evergreen
forms of the western Ghats (1 300-6000mm rainfall). Present
in the northern strip of the coastal plains in Karnataka and
Goa states, up to the western Ghats (4,000 6,000mm
rainfallywhere the original evergreen forms are now entirely
replaced by cultivation (Karanth 1982, 1986). This may
suggest range and habitat extension in the wake of human
colonisation. Innorthern and castern India italso continues
to exist outside conservation areas. Present in many
conservation areas throughout the subcontinent including
Ranthambore, Kanha, Palamau, Mudumalai, Bandipur,
Anamallai, Jawahar, and Corbet(Naireraf. 1977, complete
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listin Kothari e/ el 1989). However, there are few confirmed
recent records.

Iran. Fig.4,16. Historically widespread. Specimen and sight
records mainly from the south and the Iraqi-Iranian border
{Lay 1967, Gasperetti ef ol 1983). Recent sightings in
previously well-known localities (Rieger 1979a, C.M.
Naumann unpublished data).

Irag. Fig. 4.14. Common in the valley of Mesopotamia but
apparently absent from the desert (Khadim er of 1977,
Gusperetti e¢r «f 1985). Recent records include the
Mesopotamian valley, the eastern side and mountainous
areas of Kurdistan including Samarah and Balad (north of
Baghdad}), wesi of Tharthar Lake, Aziziya (Wasit province),
Nasiriya, and Amara (guestionnaires, Gasperelti ¢f «f.
1985, Harrison and Bates 1991).

Israel. Fig. 4.14. istorically widespread throughout the
country (Mendelssohn and llani 1988). It still occurs in
most areas of Isracl, and has even retumed to the densely
populated coastal plain where it had been exterminated by
strychnine poisoning (llani 1979).

Jordan. Fig. 4.14. Historically widespread (Gasperetti
et ol 1985, Searight 1987). Recent records from the centre
and the southwest (Gasperetti ef ¢l 1985; Qumsiych et ol
1993: Al Younis 1993) of the country. Present in Shaumeri
Wildlife Reserve, Azrag Wetland Reserveand Azraq Desert
Reserve (Al Younis 1993), and Dana Nature Reserve (Amr
et al. 1996).

Kenya. TFig, 4.8. Historically widespread in more arid
habitats. Recent sightings in Masai Mara Game Reserve
and surrounding Masailand, Lake Natron, the northern
arid zones, Samburu, Tsavo and other conscrvation arcas.

Kuwait. Fig. 4. 14. Historically present. No recent records
although little atteniion has been paid to the interior
desert.

Lebanon. T'ig. 4.14. Historically widespread. Recent records
from coastal areas (Thomé and Thome 1983, Gasperetti
et al. 1985, Harrison and Bates 1991),

Libya. Fig. 4.13, Historically widespread in the northern
part ot the country. Still widely recorded in the Tripolitaine
and the Cyrenaica (Hufnagl 1972, Le Berre [990).

Mali. Fig. 4.12. Still known to be present in the Adrar des
Iforas massif (Sidivénc and Tranier 199¢) and in Boucle du
Baoulé National Park (Happold 1973).

Mauritania. Fig. 4.12. Historically widespread throughout
the country. Still occurs in the Adrar in the west (Le Berre



1990} and two recent records from the Region Premiére
northwest of Nema (questionnaire survey).

Morocco. Fig. 4.12. Historically widespread (Panousse
1957}. The questionnaire survey and published cvidence
give variable accounts of the current distribution.
Apparently only relict populations left in the west and n
the southern High Atlas, concentrated in Reserve integrale
de Missour, Tazcka National Park, Parc National de
I"Oriental and Iriki Hunting Reserve. It appears to have
disappeared from the central plateau and the Middle Atlas
{Aulagnier and Thevenot 1986).

Morocco-Western Sahara. Fig. 4.12. Widely but thinly
spread along coastal areas and castern regions bordering
Mauritania (Aulagnier and Thevenot 1986), Also occurs
at Rio de Oro and Seguir el Hamra (Le Berre 1990).

Nepal. Fig. 4.18. No historic records. Repeated sightings
in scrubland outside conservation arcas suggest a range
extension into this country since the 1970s (Mitchell and
Derksen 1976). Sighted at the edge of Royal Chitwan
National Park in 1973 and 1980, at Narayani River in
980, and tracks were seen in Kailali district 1987
(questionnaire survey).

Niger. Fig. 4.12. Historically widespread throughout the
country. Still distributed across the Sahel zone but precise
locations unavailable. Reported to have been recently
exterminated in the Air and Teénéré National Nature
Reserves (Millington and Tiega 1990, 1991).

Nigeria. Fig. 4.10. Historically present in the Sahel
savannah zone In the north and east (Roscvear 1953). A
few recent records along the border with Cameroon near
Waza National Park in Cameroon {Happold 1987}

Oman. Fig. 4,14, Historically widespread. Still present
neir the southcastern coast (Gasperettiet af. 1985, Harrison
and Bates 1991). Occurs in Dhofar, Huquf and along the
coast from Dholar to Ra’s al Iadd. Unsubstantiated
reports from northern Omani territory towards Strait of
Hormuz, a very rugged arca full of mountains and
gorges. Possibly also in the area on the Iringe of the
great sunds of the Rub-al-Khali (C. Stuart and T. Stuart
pers. comm.).

Pakistan. Fig, 4.16. llistorically widespread in rough,
hilly country, rocky escarpments, mountain steppes, and
the sand-dunce areas in the Indus plains where there arc few
human scttlements (Roberts 1977). Sightings from the
1960s and early 1970s indicate still widespread occurrence
in the south and west. No recent surveys or recordsavailable.

Qatar. Fig. 4.14. No recent records.

46

Rwanda. Fig. 4.8. No records,

Saudi Arabia. Fig, 4.14. Historically widespread, it is now
reportedly absent from the central desert regions {Nader
and Biittiker 1982, Harrison and Bates 1991). Present in
Asir National Park (Al-Khalili and Nader 1984), Harrat
al-Harrah Protected Area and Khunfah Protected Area.
Outside protected areas has been documented to occur in
adequate habitat throughout northwestern Arabia and is
suspected to occur also in remote regions of the northwest
(Seddon 1996). Frequently encountered in the 30 km by 30
km oasis arca from Sakakah to Al Jawl in Al Harrah,
sparse in Al Tawil in Al Hamad. Does not oceur in the An
Nafud sand desert (Green 1986),

Senegal. Fig.4.11. Historically presentin the north. Recent
records from Boundou in the cast, Ferlo Nord and Ferlo
Sud Faunal Reserves in the north, and Qualo and Cayor
inthe northwest (Dupuy [982,1984, questionnaire survey).

Somalia. Fig. 4.9, Always considered rarer than the spotted
hyaena although widespread. Records restricted to the
northwest corner of the country, areas closc to the
Ethiopian border, and the coastal southeast (Drake-
Brockman 1910, Azzaroli and Simonctta 1966, Gasperelli
er al. 1983). No recent records.

Sudan. Fig. 4.13. Historically widespread throughout the
country. Records are from the Nile valley, the coast, and
the border with Egypt (Gasperetti ef «f. 1985, Le Berre
1990). Little information available for the south of the
country and no recent records.

Syria. Fig. 4.14. Historically widespread. Records from
the west, northwest, and northeast of the country
(Gasperett ef gl 1985, Harrison and Bates 1991}, No
recent records.

Tadzhikistan. Fig. 4.17. Historically widespread in the
southwest and northern areas (Isakov ¢f g/, 1988). Still
present in the southwest of the country, including the
Tigrovava balka Reserve (Hepiner and Sludskij 1980,
[sakov et al. 1988).

Tanzania. Fig. 4.8. Historically widespread throughout
the northern savannah ecosystems and bush country in
the Serengeti, Lake Natron, Longido and Ngare
Nanyuki arcas, around the basc of Mount Meru and
Kilimanjaro mountains and the Pare mountains in the
cast {Swynnerton 1951). Recent sightings and records
of road kills indicate that at least the northern half of
the Maasai steppe in the centre of Tanzania is populated
by the striped hyaena (H. Hofer unpublished data), but
otherwise the distribution has changed lLttle. An
unconfirmed record from Ruaha National Park south



Figure 4.7. World distribution of the striped hyaena.
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Figure 4.9. Distribution of the striped hyaena in Eritrea, Ethiopia and Somalia.
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Figure 4.10. Distribution of the striped hyaena in Camercon and Nigeria.
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Figure 4.11. Distribution of the striped hyaena in Burkina Faso and Senegal.
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Figure 4.12. Distribution of the striped hyaena in Algeria, Mali, Mauritania, Morocco-Western Sahara,
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Figure 4.13. Distribution of the striped hyaena in Chad, Egypt, Libya and Sudan.
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Figure 4.14. Distribution of the striped hyaena in Iraq, Israel, Jordan, Lebanon, Oman, Saudi Arabia, Syria
and Yemen,

Israel

Saudi Arabia

Emirates

confirmed record (since 1970}
unconfirmed recent record

old record

Oproe

recent introduction

50




Figure 4.15. Distribution of the striped hyaena in Armenia, Azerbaidjan, Georgia and Turkey.

Georgia

confirmed record (since 1370)
unconfirmed recent record
old record

racant introduction

OpOoe

Figure 4.16. Distribution of the striped hyaena in Afghanistan, lran and Pakistan.
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Figure 4.17. Distribution of the striped hyaena in Tadzhikistan, Turkmenistan and Uzbekistan.
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Figure 4.18. Distribution of the striped hyaena in India and Nepal.
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of the Musai steppe would extend the range into
Brachystegia ("Miombo™) woodlund (Anonymous
1972). Recorded in Serengeti National Park, Tarangire
National Park, the Ngorongoro Conscrvation Arca
and Mkomazi Game Reserve.

Togo. Fig. 4.11. No records.

Tunisia. Fig. 4.12. Historically present in the south and
cast (LLe Berre 1990, Kowalski and Rzehik-Kowalska
1991). No recent records.

Turkey. I'ig. 4.15. Historically widespread (Kumerloeve
1967), Now rarc in the southcastern and castern arcas
of Kurdistan and the arcas bordering onto the Caucasus
(Harrison and Bates 1991). No recent records.

Turkmenistan. Fig. 4.17. Historically widespread, now
patchily distributed. Rccent records include the
southwest, the shores of the Caspian Sca, western and
central Kopetdag State Nature Reserve, the southeastern
mountains and parts of the Karakum desert, Badkhyz
Statc Nature Reserve, Maly Balkhan and Kugitang
State Nature Reserve (Heptner and Sludskiy 1980,
Gasperetti ef af. 1985, Efimenko 1992, Lukarcvsky
1995, V.5, Lukarevksy unpublished data).

United Arab Emirates (UAE). Fig. 4.14. Until several
decades ago still widespread. No recent records (rom a
survey of mountain chains (Hajar-Shumaylyah;
northern Al Hijr al Gharbi; Rus al hibal, C. and T.
Stuart unpublished data). One record from 1984 near
Khor Kalba on the Gulf of Oman just inside the UAE
(C.and T. Stwartunpublished data} and an unconfirmed
recent sighting (Gross 1987).

Uzbekistan. Fig. 4.17. Historically widespread
throughout the southern areas in Surkhandarya region.
In the past 40 50 years found in the southcast of the
country (Heptner and Sludskij 1980) near the lower
part of Sherabad river, near Saidabad, Djaririk,
Guygerdak, Gaukhana, along the eastern slope of
Kugitang ridge, in Termez district near the Amudarya
river, in reeds near Sassikkul Lake, in flat sections of
Kisirikdara desert, and in mountains of the Sherabad
region (I. Mukhina and A. Nuritjanov unpublished
data). Current distribution restricted Lo Surkhan Nature
Reserve and nearby Babutayg ridge, and along
Surkhandarya and Amudarya rivers in Surkhandarya
region {Chernogacv ¢r ¢l 1996, E. Mukhina and A.
Nuritjanov unpublished data).

Yemen. Fig. 4.14. Historically widespread, still found in
many places throughout North and South Yemen
(Gasperettl ef af. 1985, Huarrison and Bates 1991),
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4.3 Brown hyaena
Historical distribution

Except for a marginal extension into the arid southwestern
parts of Angola, it was confined to the South West Arid
Zone and the drier parts of the Southern Savannahs in the
Southern African Subregion. Its range has shrunk
significantly since the end of the 18th century when it was
last recorded from Table Bay in the extreme southwest of
the continent. At the end of the [9th century it was still
regularly found as far south as Malmesbury and Beaufort
West (Smithers 1983).

Current distribution
Still widespread in southern Africa (Fig. 4.19).

Angola. Fig. 4,21, Huntley (1974) and Crawflord-Cabral
and Simoes (1990 reported that it has only been recorded
from the southwest of the country.

Botswana. Fig. 4.20. Widespread excluding the extreme
north (Smithers 1968).

Lesothe. Fig. 4.20. Occurs sparsely in the west of the
country {Lynch 1983, Smithers 1986).

Malawi. Fig. 4.21. Occurrence uncertain, although
Hayes (1972) mentioned he had received persistent
reports of sightings and Sweeny (1959) stuted thut he
knew of two sight records by cxperienced naturalists.
During the questionnaire survey for the current
Action Plan, F. Mkanda (pers. comm.) responded
that it has been recorded from the Nkhota-Kota
Game Reserve in the centre of the country. but this
could not be confirmed. Ansell and Dowsett (1988)
maintain that such reports are mistaken and that there
isnoreason to suppose that the species hasever accurred
in this country.

Mozambique. Fig. 4.21. Persistently reported from
the Banhine Flats, an arid arca in the southwest of
the country {Smithers and Lobdo Tello 1976, Smithers
1983),

Namibiu. Fig. 4.20. Sporadically encountered over most
of the country, although seems to be absent from the
Caprivi. Today mainly found along most of the coust, in
the Etosha National Park, and in Bushmanland in the
northeast (P. Stander pers. comm.).

South Africa. Fig. 4.20. {Note: because the information
for South Africa was compiled before the new



Figure 4.19. World distribution of the brown hyaena.
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{(a) Cape Province. Extinct in the southwest and
southeastern areas of the province, but in 1996 a
brown hyaena was recorded from the Gansbaai area
near Cape Aghulas {A. Scott pers. comm.). Occurs
sporadically in the north, particularly north of the
Orange River in the Kalaharnt Gemsbok National
Park and in the Richtersveld in the northwest corner
of the provinge.

(b} Natal. Never common in the province, but recorded
irregularly in the drier regions of northwestern
Natal. Roberts (1951) mentioned that it was surviving
in the pame reserves of Zululand, but according to
Rowe-Rowe (1992) this distribution was never
confirmed. Around 1980 four werc introduced into
the Hluhluwe-Umlolozi Game Reserve and seven to
the Eastern Shores of Zululand, but since 1982 1t has
only been reported from the area around the Eastern
Shores (Rowe-Rowe 1992).

(¢} Free State. Historically occurred over the entire
province, today very sparscly dispersed over all
except the western parts,

(d) Transvaal. Still distributed over most of the province
except for the densely populated arcas around the
big cities in the area known today as Gauteng.
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Found in many of the smaller game reserves, but
absent as 4 breeding species over the eastern lowveld
areas encompassing the Kruger National Park and
surrounding private rescrves.

Swaziland. Fig. 4.20. Said to occur sparsely in the
northeast of the country (Smithers 1986), and also in
the extreme west and northwest (Monadjem 1997}, bul
there are no material records.

Zimbabwe. Fig. 4.21. Hislorical records suggest that
it is/was comparatively uncommon in the southwest
and northwest of the country (Smithers 1966). Now
confined to the western parts of the country especially
around West Nicholson.

4.4 Spotted hyaena

Mistorical distribution

Historically widespread throughout Africa south of the
Sahara. Present in all habitats except the most extreme
desert conditions, where it is present at densities lower
than those of brown hyaenas in the south (Mills 1990),
tropical rainforests, and the top of alpine mountains.



Figure 4.20. Distribution of the brown hyaena in Botswana, Lesotho, Namibia, South Africa and Swaziland.
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Current distribution

Distribution now patchy in nuany places especially in west
Africa (Fig. 4.22), with populations concentrated in
protected areas and on surrounding land. Continuous
distribution over large areas in Ethiopia, Kenya, Tanzania,

Botswana, Namibia and the Transvaal Lowveld areas of

South Africa. Lt tolerated by local people, the spotted
hyaena adapts to surviving on human-associated carrion
and organic rubbish in areas without larger wildlife prey
populations. (e.g. in Ethiopia).

Algeria. Fig. 4.29, Historically may have occurred in the
Ahagpar and Tassili d’Ajjer but there have been no recent
records inside the country (Le Berre 1990, Kowalski and
Rzebik-Kowalska 1991). “The presence ol stranded
individuvals in the southernmost regions of Algeria is
nevertheless not impossible” (Kowalski and Rzebik-
Kowalska 1991),

Angola. Fig. 424 Before 1974 widespread across the
whole southern belt of Angola, near Kasinga, Kuvelal,
Mupa and Chimporo, and in the west-central zone,
including Iuandy arca and Kassama National Park. One
record from the northern border with the Democratic
Republic of Congo at the junctlion of Lunga and Cuilo
rivers. No information from east and northeast probably
due 10 lack of ohservers (Monard 1935, Crawford-Cabral
and Simdes 1990),

Benin. Fig. 4.28. Recorded in "W National Park and
Pendjani National Park from 1971-81 (Happold 1973,
Loevinsohn and Green 1981).

Botswana. Fig. 4.23. Historically widespread throughout
the northern and southern parts of the country (Smithers
1968). Currently present in Chobe National Park, Moremi
Wwildlife Reserve, Central Kalahari Game Reserve,
Gemsbok National Park, Nxai Pan. Makgagikgadi Pans
Game Reserve, and Tuli Game Reserve.

Burkina Faso. Fig. 4.28. Widespread throughout the
country at low densities. Present in Sahel burkinabé. cast
and southwest Burkina, Suurou, Kassi, and Mouhoun
(Volta Noire). Presentin Arli National Park, *W'™ National
Park, Pama Reserve, Singou Reserve, Kourtiagou Rescrve,
Djona Reserve, Atacora Reserve, and Kabore Tambi
National Park. Repeated reliable sightings in Koflandé
Forest Reserve; small viable population at Nazinga Game
Ranch tquestionnaire survey).

Burundi. [Fig. 4.25. Historically widespread throughout
the castern and western parts of the country. Recent
sighting {from the border areanear the Democratic Republic
of Congo.
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Cameroon. Fig. 4.27. istorically widespread in the
northern savannah zone (Jeannin 1936). Recently
recarded from Boubandjida National Park {(Happold
1973), Bénoué National Park (Happold 1973}, Faro
National Park, and Waza National Park. Probably
oceurs in Kalamaloné National Park. Also present
around protected arcas and around at least 23 gazetted
hunting zancs. Possthly occurs in forest reserves
(Depierre and Vivien 1992).

Central African Republic. Fig. 4.27. Occurs throughout
the northern part of the country at low densitics (Table
5.5). Present in Manovo-Gounda-Saint Floris Nalional
Park, Gribingui-Bamingui Rescrve, Koukourou-
Bamingui Reserve, Aouk-Aoukalé Rescrve. and
Avakaba Presidential Park {questionnaire survey).

Chad. TFig. 4.30. Historical distribution widespread
throughout the country, including the Tibesti mountains
(Le Berre 1990). Present in Zakouma National Park,
Sinianka Minia National Park, and in the areas of Batha,
Moyen Chari, Mayo Kebbi, and near N’Djamena
{questionnaire survey).

Congo. Fig. 4.27. Recent records from two localities.
Present in Odzala National Park and nearby Lekoli-
Pandaka Faunal Reserve and M Boko Hunting Reserve
in the northwest of the country (Hecketsweiler 1990,
Hecketsweiler ef af. 1991), Also recorded in Conkouati
Hunting Reserve in the southwest of Congo (Hecketsweiler
and Mokoko Tkonga 1991, Doumenge 1992).

Cate d’Tvoire. Fig. 4.28. Present in Comoé National
Park and adjacent arcas. Quarigué Forest Reserve, and
Monts Tingui Forest Reserve (questionnaire survey,
K.E. Linsenmair pers. comm.).

Democratic Republic of Congo. Fig. 4.25. Historical and
recent records {rom the south and east in Virunga
National Park, Upemba National Park. Kundelungu
National Park, Garamba National Park, and areas
near Lake Tanganyikaand Lake Mobutu (questionnatre
survey: Verschuren 1938, 1987, Doumenge 1990).

Djibouti. Fig. 4.26. Historic records indicate presence
throughout; no recent records available,

Egypt. Fig. 4.30. Unconfirmed records suggest that the
spotted hyacena may exist in Egypt but confirmation of
thisinformation was not possible from the questionnaire
survey.

Equatorial Guinea. Fig. 4.27. One recent record from Rio
Muni (Juste and Castrovigjo 1992), otherwise unknown
(Fa 1991).



Eritrea. Fig. 4.26. Historical records indicate presence
throughout (Yalden et ol 1980}, 1996); no recent records
available,

Ethiopia. Fig. 4.26. Still widespread in rural and even
urban populated areas, including Harar (where they are

provisioned by the “hyacna men'™) and the centre of

Addis Ababa (Yalden er af. 1980, 1996). Present in all
protected areas with some degree of protection: Abijatta-
Shalla Lakes National Park, Awash National Park,
Babille Elephant Sanctuary. Bale Mountamns National
Park, Gambella National Park, Kuni-Muktar Mountain
Nyala Sanctuary, Mago National Park, Nechisar National
Park, Omo National Park (Baba ei o/ 1982), Senkelle
Swayne’s Hartcbeest Sanctuary, Simien Mountains
National Park, Yabello Sanctuary, and Yangudi-Russa
National Park.

Gabon. I'ig. 4.27. No recent records (Wilks 1990): presence
in the extreme south neur the border with Congo possible.

Gambia. Fig. 4. 28 No reeent records. The symbolsin g,
4.28 refer to areas in neighbouring Senegal only.

Ghana. Fig. 4.28. Present in Mole National Park, Kujani
Bush Game Reserve, and Volta Game Reserve (Happold
1973).

Guinea. Fig. 4.28. Historic records from the cxtreme
southeast of the country, then belonging to Liberia
(Tohnston 1905). Unconflirmed recent records from western
parts of the country (questionnaire survey).

Guinea-Bissau. Fig. 4.28. listorically widespread
throughout the country although rare in dense forests.
Still common throughout the country, Facces can be scen
everywhere and 77% of questioned villages in the north
and cast reported hyacnas coming into the village
{Robitlard 1989).

Kenya. Fig. 4.25. Historically widespread throughout the
country., now virtually extirpated in arcas underagriculture
and along the entire coast. Rare in populated shore areas
along Lakc Victoria and in the wider Nairobi area. It has
been sighted, however, in the centre of Nairobi City in the
early 1990s (A. Spoerry pers. comm.). Still occurs widely
outside protected areas. Present in all major protected
areas including Masal Mara Gume Reserve, Aberdares
National Park, Nairobi National Park, Tsavo National
Park, Samburu Game Reserve, Marsabit Game Reserve,
and Amboscli National Park,

Lesotho. Fig. 423 Rccent records from necighbouring
South Africa suggest that spotted hyaenas may still occur
in the west of the country (Lynch 1983).
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Liberia. ['ig. 4.28. No positive historic or curren{ records.
The entire country is contained within the Upper Guinean
rainforest zone (Johnston 1905, Kulin 1965, Anstey 1991)
except foronesavannaharcanorth ofthe town of Voinjama,
which has not been surveyed and where it may be present.

Malawi. Fig. 4.24. Historically widespread throughout the
country, now concentrated in protected areas (Ansell and
Dowsett 1988). Largely disappeared from the central
highlands of Malawi. Present in all protected areas:
Kasungu National Park, Lake Malawi National Park,
Majete Game Reserve, Nkhotakota Game Reserve, Mwabi
Game Reserve, Vwaza Marsh Game Reserve, Nyika
National Park, Lengwe National Park. Liwonde National
Park (Table 5.5), and Zomba Plateau Forest Reserve.

Mali. Fig. 4.29. Historically widespread throughout the
southern half, also occurred in the Adrar des Iforasin the
North (Le Berre 1990). Recent records from Boucle du
Buoulé National Park in the west (Happold 1973) and
possibly west of the Macina swamps in the centre of the
country. Does not veeur in the Adrar des Horas anymore
{Sidiyénc and Tranier 1990).

Mauritania. Fig. 4.29, Historically widespread throughout
the southernmost quarter of the country. Reecent records
only from the extreme southeast near Nema (questionnaire
survey).

Mozambique. Fig. 4.24, Historical distribution widespread
throughout the country (Smithers and Lobdo Tello 1976).
Still present in a number of protected areas, including
Gorongoza National Park, Niassa Game Reserve, Gilé
Game Reserve, Manomceu Game Reserve, Zriave National
Park, Banhine National Park, and Maputo Elephant
Reserve (questionnaire survey).

Namibia. Fig, 4.23. Historically widespread throughout
the country except the Namib coast (Shortridge 1934,
Coetzee 1969). Docs not oceur in densely populated areas
in Ovamboland and along the Namib coast. Widespread in
Damaraland, Kawango, Bushmanland, Hercroland,
Caprivi, and Kaokoland. Present in Walterberg Plateau
Game Park, Mahango Game Park, Kaudum Game
Park, Etosha National Park. Mudumu National Park,
Mamili National Park. Western Caprivi Game Park,
Skeleton Coast Nutional Park, Namib/Naukluft National
Park, Fish River Canyon. and FHuus Mountain Protected
Arca.

Niger. Fig. 4.29. Historically widespread throughout
the southern hall of the country, including the Afr
National Nature Reserve (Le Berre 1990). 1t is now mostly
restricted 1o the “W™ National Park and surrounding
areas in the extreme southwest.



Nigeria. Fig, 4.27, Historically widespread throughout
the northern and central parts of the country (Roscvear
1953). Recent records from Kainji Lake National Park
(Borgu Game Reserve), Yankari National Park
(Happold 1973), Gashaka Gumti National Park and
adjacent farmland around both Yankari and Gashaka
(questionnaires). Possibly in Chad Basin National Park
and along the Cameroon border (Green and Amance
1987, Happold 1987).

Rwanda. Fig.4.25. Historically widespread. Recent records
inctude Akagera National Park, Mutara Hunting Reserve,
Masango (near Gitarama), Bicumbi (near Kigali), and
Munghuye {near Butare). Possibly present in the Virunga
mountains in the northwest of the country, as spotted
hyacnas have been recently recorded on side of the
Democratic Republic of Conge.

Senegal. Fig. 4.28. Historically widespread throughout
the southern half of the country. Currently present in the
Tambacounda region {59.602km?) in Niokolo-Koba
National Park (Happold 1973) plus surrounding buffer
zones. Recent records also from Basse-Casamance
National Park (Ossouye) and Sine-Saloum, around
Kaolack {questionnaire survey).

Sierra Leone. Fig. 4.28. Historically thought to occur
throughout the northern half of the country. Distribution
1s now very reduced. Is mostly present in Qutamba-Kilimi
National Park, as well as possibly outside the National
Park (Phillipson undated).

Somalia. Fig. 4.26. Historically widespread throughout
the country (Drake-Brockman 1910, Azzareli and
Simonetta 1966). Few recent records.

South Africa. Fig. 4.23. (Note: because the information for

South Africa was compiled before the new constitution

was implemented, the old provincial basis is used here).

(ay Cape Provinge., Historically widespread throughout
the uren (Stuart 1981). Recent distribution restricted to
Kalahari Gemsbok National Park, elsewhere only
recorded in neighbouring Mier area in the last 10 years,
Sightings of hyaenas outside the Kalahari Gemsbok
National Park considered to be those of transitory
animals (Stuart 1981).

(b) Transvaal. Historically widespread throughout the
area. Occurs in the Kruger National Park and
surrounding private nature reserves, and vagrants in
Langjan Nature Reserve, Messina Nature Reserve,
Hans Merensky Nature Reserve, and Vhembe Nature

Figure 4.22. World distribution of the spotted hyaena.
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Figure 4.23. Distribution of the spotted hyaena in Botswana, Lesotho, Namibia, South Africa and Swaziland.
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Figure 4.24. Distribution of the spotted hyaena in Angola, Malawi, Mozambique, Zambia and Zimbabwe.
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Figure 4.25, Distribution of the spotted hyaena in Burundi, Democratic Republic of Congo, Kenya, Rwanda,
Tanzania and Uganda.
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Figure 4.26. Distribution of the spotted hyaena in Djibouti, Eritrea, Ethiopia and Somalia.
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Figure 4.27. Distribution of the spotted hyaena in Cameroon, Central African Republic, Congo,
Equitorial Guinea, Gabon and Nigeria.
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Figure 4.28. Distribution of the spotted hyaena in Benin, Burkina Faso, Cote d’lvoire, Gambia, Ghana,
Guinea, Guinea-Bissau, Senegal, Sierra Leone and Togo.
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Figure 4.29. Distribution of the spotted hyaena in Mali, Mauritania and Niger.
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Figure 4.30. Distribution of the spotted hyaena in Chad and Sudan.
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Reserve. Recently introduced to Madikwe Game
Rescrve.

(¢} Natal. Historically widespread along the coast and in
the north and northeast, and towards the interior
along major river catchmentarcas. Recent distribution
concentrated in Hluhluwe-Umfolozi Park, Mkuzi
Game Reserve, the eastern shore of St Lucia, Itala,
Sodwana State Forest, St Lucia Game Reserve, Weenen
Nature Reserve. and Phinda Game Reserve. Also
present outside reserves.

(d) Free State. Historically present, now extinct except for
a few vagrants.

Sudan. IFig. 4.30. Historically widespread within the Sahel
zone in Southern Sudan. Used to occur in Jebel Marra
forest reserves where it is now apparently rare. Casual
observations (C. Trout pers, comun.} in southern Sudan
provide confirmed records in the following areas for the
carly 1990s: (1} An arca of ca. 40,000km? in southe¢astern
Sudan, including Boma Plateau and Boma National Park,
Pibor River, areas east of the White Nile towards the
Ethiopian border, and the southern and castern edges of
flood-plains utilised by white-eared kob during their annual
migration. (2} An area of ca. 35,000km’ northwest outside
the papyrus (Sudd), north of Lake Yirol, cast of Lake
Maleit, and south of the Bahr el Gazal River in traditional
Dinka country, This arca still has resident herbivores,
some water, and access to food of human origin, (3) May
occur in southwestern areas including Southern National
Park and in areas adjacent to the Garamba National Park
in the Democratic Republic of Congo on the Sudanese
border, although there are no confirmed recent records
from here. ‘

Swaziland. Fig.4.23. Historically widespread. Small groups
reported to still survive and breed in Mlawula Nature
Reserve and Hlane National Park in the northeast of the
country (Monadjem 1997).

Tanzania. Fig. 4.25. Historically widespread throughout
the country. Still widespread in low densities outside
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protected areas. Occurs in most national parks
(Serengeti, Kilimanjaro, Arusha, Tarangire, Lakce
Manyara, Mikumi, Ruaha), most (Game Reserves
{Selous, Rungwa/Kizigo, Moyowosi, Maswa, lkorongo,
Grumeti, Mkomazi, Burigi, Biharamulo, Ugalla River),
and thc Ngorongoro Conscrvation Arca. Occurrence
doubtful in Urzungwa Mouniains National Park and
Muhale Mountains National Park, absent from Gombe
National Park.

Togo. Fig. 4.28. Present in Kerau National Park and
Fazao-Mallacana National Park (Happold 1973). No
recent records,

Uganda. Fig. 4.25. Historically widespread cverywhere.
Now rarcly occurs oulside protected areas, probably due
to human population pressure and persccution.
Present in Queen Elizabeth National Park. Murchison
Falls National Park, Lake Mburo National Park, Kidepo
Valley National Park, and most of the Gaime Reserves.

Zambia. Fig. 4.24. Historically widesprcad throughout
the country (Ansell 1960). Still occurs outside protected
areas and in most protected areas including the Luangwa
Valley.

Zimbabwe. Fig. 4.24. Historically widespread throughout
the country. Still present on communal lands, commercial
farms, state land, and in the following conservation arcas:
Hwange Natonal Park. Deka Safari Area, conservation
arcas in Zambezi Valley, Gonarezhou National Park.
Malapati Safari Area, Victoria Falls Matetsi Safari Arca,
Chizarira National Park, Chirisa Safari Area, Matusadona
National Park, Chete Safari Area, Doma Safari Arca.
Umfurudzi Safari Arca, Tuli Safari Arca, and Matopos:
National Park {(Anonymous 1991, Bowler 1991). Absent
from Hartley Safuri Arcu, Nyanga National Park,
Clupinge Salar Arca, Chimanimani National Park. Kyle
Recreational Park, Mushandike Sanctuary, Mcllwaine
Recreational Park, Ngezi Recreational Park, and Sibilobilo
Safari Area (Anonymous 1991, Bowler 1991},



Chapter 5

Population Size, Threats and Conservation Status
of Hyaenas

Heribert Hofer and Gus Mills

This chapler deals with three aspects of the conservation
biology of hyaenas. Firstly, we make tentalive estimates of
total population size for most range countries. Then we
discuss the relationship between people and each speciesin
their respective range countrics with emphasis on attitudes
and activities that may pose a threat. Thirdly, we make an
assessment of the conservation status of each species in
cach range country.

We asked each respondent of the Action Plan
questionnaire survey to assess total population size in that
respondent’s country, according Lo the following
categorics: below 10 individuals, between 10 and 100,
between 100 and 1,000, or greater than 1,000, In addition,
wecompiled all estimates of population density or absolute
population size we could [ind from published and
unpublished studies for all species. These estimates are
described in the text and are also summarised for the
striped hyaena in Table 5.1 and for the spotted hyaena in
Table 5.5.

From the questionnairc survey and published and
unpublished studies we made estimates ol the total
population size for each range country for the striped,
brown, and spotted hyacna, We did not do this for the
aurdwolf because respondents were reluctant 1o give cven

broad cstimates of numbers or density, as this species has
only been studied in a very small area of its total distribution
range. For those species which we do provide estimates we
recognise that these are tentative, that the information on
which they are based varies tremendously in quality and
quantity and are often based on guesswork, and that they
may grossly over- or underestimate actual population
size. Nevertheless, we believe that these cstimates arc
uscful in that they provide an approximate order of
magnitude of the likely population sizes. In lime, with
more information of higher quality, we will be able to
revise these estimates and our current status assessments.
The results are summarised for the striped hyaena in Table
5.2, the brown hyacna in Table 5.4, and the spotted hyaena
in Table 5.6.

For each species we summarise the main threats facing
it in an introductory section and discuss historical and
current country-specilic threats in greater detail in the
country accounts. This includes descriptions of the ways
in which hyaenas have been hunted, exploited, and utilised
for food, mugical or medicinal purposes in the past and
present. Utilisation methods arc summarised for the striped
hyaena in Table 5.3 and for the spotted hyaena in Table
5.7. Additional information on sources of mortality and

— species present —

— ' no information

{ adequate data
inadequate data —— Probably Extinct

adequate data
(— some information ——[
inadequate data—— Data Deficient [-)

{ adequate data
inadequate data—— Data Deficient { +)

Figure 5.1. The structure
of the status categaries
used in the present
status survey (see Box
5.2).

—— Extinet

—— Threatened

—— Lower Risk

Data Deficient {0}

| species not con-
firmed to be present

{ conditions favourable for presence

conditions unfavourable for presence —— No Record (-]

—— No Record {+)




Box 5.1. Definition of Red List Categories as used in this Status Survey.

Extinct. There is no reasonable doubt that the last individual of the species has died in that country.

Probably extinct. There is no doubt that the species did occur in the country, but no indication of its presence in the last 20
years was obtained in the literature and questionnaire surveys.

Threatened. The species is facing a risk of severe reduction which in the medium term could lead to non-viability in that
country. Our information is inadequate to be able to distinguish between the IUCN Red List Categories of Critically Endangered,
Endangered, and Vuinerable.

Data Deficient (-). Incomplete information suggests that the status of the species in that country is threatened as defined
above.

Lower risk. The species does not satisfy the criteria for being classed as threatened under the prevailing conditions in that
country. This is equivalent to the lWCN Red List Category of Lower Risk.

Data Deficient (+). Incomplete information suggests that the species does not satisfy the criteria for being classed as
threatened under the prevailing conditions in that country.

Data Deficient {0). The species is definitely known to still occur in the country, but no information on its distribution and
conservation status was obtained in the literature and questionnaire surveys.

No Record (+). The species could occur in the country because it is known to occur close by and suitable habitat apparently
exists, but no records could be found in the literature and questionnaire surveys.

No Record (-). The species is unlikely to occur in the country, either because suitable habitat apparently does not exist, or
because it is at some distance from the currently known edge of the range, although in the literature and questionnaire surveys

the possibility of its occurrence was noted.

peoples” attitudes can be found in the sections on mortality
for each species in Chapter 3, as well as in Chapter 10).
We have also attempted an asscssment of the
conservalion status of each specics in cach country. Except
for a few countries, information is insufficient to provide
a country by country assessment based on the 1994
IUCN Red List categories (reprinted in Appendix 6),
therefore we have used the Red List categories as the
basis for a simplified list of categories (Fig 5.1, Box 5.1).
This sumplified list includes Extinet (representing the
IUCN Red List categories Fxtinet and Extinet! in the
Wild), Threatened (representing Critically Endangered,
Endangered, and Vulnerable), and Lower Risk (representing
Lower Risk-conservation dependent, Lower Risk-near
threatened, and Lower Risk-least concern). We have used
these categories when the species was known to oceur in a
country and rhere was enough information on its stalus
available (Fig 5.1). If we had reason to suspect that a
species should belong to one of these three categories but
felt that the data were inadequate for a firm classification,
we assessed the status as Probably Extinct, Data
Deficient (-}, and Data Deficient (+), respectively. When
there was no information but the species was definitely
known 10 occur or have occurred in a country, the status
was classified as Data Deficient (0), equivalent to Data
Deficient in the TUCN categorics (Appendix 6), We added
lwo categories for cases when there was no confirmed
record for a country but we suspected that a particular
hyaena species might occur there (No Record (+)), or that
its occurrence was unlikely cven though it had been
suggested in the past (No Record (<)) (Fig 5.1, Box 5.1).
This system permits a4 comparison of countries as well
as between species in cach country. Summary statistics
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and an interpretation of these assessments are provided in
Chapter 11,

5.1 Aardwolf
Introduction

Although the aardwolf may be harvested as a food source
and purposefully or accidentally killed in predator control
programmes, these mortalities appear to be of little
significance in arcas with well ¢stablished populations.
The greatest threat to the aardwoll is from spraying
poisons on swarms of locusts. These events could
significantly affect populations and could even lead to
local extinetions, particularly if repeat sprayings occurred
within four years ol each other.

Although thereislittleinformation from most northern
range states, we describe the overall status ol the aardwolf
currently as Lower Risk: Least Concern (IUCN 1996,
Appendix 6),

Aardwolf: country accounts

Angola. Data Deficient {+}. Givenits diet and unobtrusive
behaviour, it is unlikely to have been affccted by recent
military conllicts.

Botswana. Lower Risk. Status believed 1o be salisfactory
and 1s a protected species. IL may occasionally be killed,
either being mistaken for jackais or for food, but does not
appear to suffer from human persecution.



Djibouti. No Record (+).
Egypt. Data Deficient ().
Eritrea. Data Deficient {0).
Ethiopia. Data Deficient (0).
Kenya. Dara Deficient {+),
Lesotho. No Record (+).

Mozambique. Data Deficient (). Given its diet and
unobtrusive behaviour, it is unlikely to have been affected
by the recent military conflicts. Marginal presence
{Smithers and Lobido Tello 1976).

Namibia. Lower Risk. Although it is a protected species, it
is hunted for food in some communal areas and is
occasionally killed accidentally during predator control
opcrations. Nevertheless, the population appears to be
stable.

Somalia. Data Deficicnt (0).

South Africa. The status of the aardwoll is given as rare in
the South African Red Data Book (Smithers 1986). We
assess its overall status as Lower Risk, although in all
provinces aurdwolves are occasionally killed because they
are mistakenly believed to kill livestock, or are aceidentally
killed during predator control programmes. (Note: because
the information for South Africa was compiled before the
new constitution was implemented, the old provincial
basis is used here).
(a) Cape Province. Lower Risk. In some areas it is also
killed for food. Protected throughout the provinee.
(b) Natal. Data Deficient (+). It is protected only inside
rescrves. Legislation granting protection outside
reserves Is being considered.

(c) Free State. Lower Risk. 1t does not enjoy any special
protection.,

(d) Transvaal. Lower Risk. Enjoys second highest
protection category.

Sudan. Dara Deficient (0).
Swaziland. Data Deficient ().
Fanzania. Lower Risk.
Uganda. Data Deficient ((0).
Zambia. Duata Deficient ().

Zimbabwe. Lower Risk.

5.2 Striped hyaena
Introduction

The assessment of the current status and population
trends of the striped hyaena is complicated by a number
of problems. Because it is nocturnal, solitary, and occurs
at low densities often in rugged country (Table 5.1)
sightings are infrequent and surveys difficult to carry out.
Morcover, in arcas where the range of the striped
hyaena overlaps with that of the spotted hyacna and
the aardwoll, few people acknowledge or recognise a
difference between the three species, As a result, records
are likely to be lumped under a generic hyaena and may be
unreliable.

With these caveatls in mind, the results of the
questionnaire survey and an evaluation of published
information suggest that the striped hyaena is already
extinctin manylocalities and that populations are generally
declining throughout its range. The major reasons {or this
decline are decreasing natural and domestic sources of
carrion due to declines in the populations of other large
carnivores (wolf, cheetah, leopard, lion, tiger} and their
prey, and changes in livestock practices. Moreover, the
low densities (Table 5.1) and associated large home ranges

Table 5.1. Population densities of siriped hyaenas.
Country Locality Year Population Area Density Trend Source

size (km?  {per km?)
Burkina Faso Nazinga Game Ranch 1991 <20 940 <0.02 stable GW Frame pers. comm.
Israel Negev Desert 1980s 1 60.9" >0.0168 - van Aarde et al. 1988
Tadzhikistan Tigrovaya balka Reserve 1970s 4-6* 460*  0.009-0.01 ? Heptner & Sludskij 1980
Tanzania Serengeti National Park 1960s 2* 44"-72* =0.01-0.02§ - Kruuk 1976
Turkmenistan West Kopeth-Dag Reserve 1980s 70 15,000 0.005 ? V. Lukarevsky, pers. comm.
* indicates clan size and hoeme range size of individually known, usually radio-collared animals, rather than population size
9 population density higher than indicated figure as individuals had overlapping home ranges rather than exclusive territories
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are likely (o increase the chances of fragmentation of
populations into small, non-viable units. This must be
considered a key problem for the future. The striped
hyaena evokes many superstitious fears because of reputed
and documented cases of injuries to humans sleeping
outside, snatching and killing of children, and grave
robbery. In addition, it is widely cxploited as an

aphrodisiac, utilised for traditional healing (Table 5.3},
and killed because of suspected or real damage inflicted on
agricultural produce and livestock (Table 3.1). The striped
hyaena has been widely hunted through poisoning, baiting
traps, pits, or with the help of dogs. A tentative estimate of
the totul worldwide population size s 5.000 to 14,000
individuals {Table 5.2).

Table 5.2. Tentative estimate of total world population size of free-ranging striped hyaenas.

Country Estimate Minimum Maximum Guess
estimate estimate

Afghanistan - 50

Algeria <100 50 100

Burkina Faso 100-1,000 100 1,000

Cameroon 100-1,000 100 1,000

Caucasus (Armenia, Azerbaidjan, Georgia} «150-200 100 200

Chad - 50

Egypt >1,000 1,000 2,000

Ethiopia, Djibouti, Eritrea - 100

India >1,000 1,300 3,000

Iran - 50

Iraq 100-1,000 100 1,000

tsrael 100170 100 170

Jordan - 50

Kenya >1,000 1,000 2,000

Kuwait 0 0 0

Lebanon - 50

Libya - 50

Mali - 50

Mauritania - 50

Morocco <100-500 50 500

Nepal <100 10 50

Niger 100-500 100 500

Nigeria - 50

Oman 100-1,000 100 1,000

Pakistan - 100

Saudi Arabia <100-1,000 5Q 200

Senegal <100 50 100

Somalia - 50

Sudan - 100

Syria - 50

Tadzhikistan - 100

Tanzania - 100

Tunisia - 50

Turkey - 50

Turkmenistan 100-500 100 500

United Arab Emirates 0 0 G

Uzbekistan <100 25 100

Western Sahara - 50

Yemen - 50

Sum 4,035 13,420 1,250

Total (estimates plus guess) 5,285 14,670




Table 5.3. Utilisation of striped hyaenas according to questionnaire survey and literature.
Country Body parts Utilisation Reference
Afghanistan several parts of the body  serves as amulet/aphrodisiac Naumann & Negge 1973
Egypt whiskers and eyeballs used as protection fram the evil eye Prater 1948,
Osborn & Helmy 1980
Egypt heart preserved for courage Prater 1948,
Osborn & Helmy 1980
India tongue reduce tumors Prater 1948
India body fat cures rheumatism Prater 1948
Iraq prepuce safeguards immunity from danger while travelling Hatt 1958
Irag other parts of the body used for traditional medicine questionnaire
Irag external female genitalia  cure sexual impotence in men questionnaire
North Africa whole body hyaenas were semi-domesticated and husbanded Ronnefeld 1969,
for consumption for at least 3000 years since the  Osborn & Helmy 1980,
days of Ancient Egypt; still practised in the 20th Boessneck 1981
century by Arabian Bedouins, Sinai Bedouins,
Palestinians and Touaregs
North Africa hairs used as talisman Rieger 1979a
North Africa brain aphrodisiac Rieger 197%a,
Osborn & Helmy 1980
Turkmenistan long, narrow stripe of used as talisman Heptner & Sludskij 1980
abdominal skin that
includes female genitals
Turkmenistan  tail assumed to have magic powers Heptner & Sludskij 1980
Turkmenistan male sex organs aphrodisiac questionnaires

The upper estimate of the global population sizc of the
striped hyaena exceeds 10,000 individuals. However,
[ragmentation ol the world population inte many
subpopulations is suspected even though the actual degree

of fragmentation 1s unknown. In addition, a degree of

habitat loss and population decline is taking place at an
unknown rate, and the minimum population estimate is
less than 10,000 individuals. This suggests that a
classification of Lower Risk: least concern is now
inappropriate. We therefore suggest that the stalus be
changed to Lower Risk: near threatened.

Striped hyaena: country accounts

Afghanistan. Duta Deficient (- ). Striped hyaenasare caught
for organised fights with domestic dogs for entertainment
(Naumann and Nogge 1973). Approximately 25 striped
hyaenas were reportedly caught [or this purpose every
year in the 1960s (Kullman 1965, Hassinger 1973). It is
also utilised for traditional medicine (Tablc 5.3).

Algeria. Threatened. Decreasing population with less than
108 individuals. At present, hyaenas are still killed by a
minority of hunters in the North in the Kabyl zone, the
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Foéret des Bibans, and in West Sidibelabbes. Other reasons
given for population decline are forest fires and disturbance
of den sites. Hunting is imited and there is no bounty. The
species has been protected by déeret no. §83-509 since 20
August 1983 and is fully protected in all conscervation arcas.

Armenia and Azerbaidjan. Threatened. Probably fewer than
50-100 individuals in cach country (Arabuli 1970, Heptner
and Sludskij 1980}. A major decline over the past 100 years
has been caused by fur trapping and persecution, as striped
liyaenas are held responsible for the disappearance ol
unattended small children. Other sources of decline are
considered to be habitat destruction, a reduction in ungulate
and large carnivore populations and changes in stock
keeping of livestock (Heptner and Sludskij 1980).

Benin. No Record ¢+ ), Marginal presence is likely in the
"W National Park at the border with Burkina Faso and
Niger.

Burkina Faso. Data Deficient (+). Current population is
low but apparently stable, with between 100 and 1000
individuals throughout the country. At Nazinga Game
Ranch there is an estimated stable population of less than
20 hyaenas (Table 5.1). There is a fixed huntling scason



outside conservation arcas. Fully protected inside national
parks and other conservation areas. Often posoned und
trapped if domestic stock are attacked.

Burundi. No Record (-).

Cameroon. Duta Deficient (-). Population cstimated to
number between 100 and 1000 individuals, No legal
protection, no specific attention.

Central African Republic. No Record { +}. Might occur in
the northern savannah areas.

Chad. Dara Deficient (-).

Congo. No Record (-).

Cote d’Ivoire. No Record {-).

Democratic Republic of Congo. No Record (-).
Djibouti. No Record (+).

Egypt. Dara Deficient (+ ). Population estimated to exceed
1000 individuals but declining due to persecution, reduced
availability of carrion (e.g. camels along former caravan
highways), and hunting for utilisation (Table 5.3).
Exterminated from a number of oases by poisoning (Osborn
and Helmy [980). No legal protection, viewed as a pest.

Eritrea. Data Deficient ({1).

Ethiopia. Lower Risk. Specially protected under Schedule
5 of the Wildlife Conscrvation Amendment Regulations
(1974). However. may be hunted under special permit for
EtBirr 40 (equivalent to US$20) for science, education or
zoology. General attitude 1s one of benign neglect.

Gabon. No Record (-).

Georgia. Threatened. Total population probably less than
500 100 individuals (Arabuli 1970, Heptner and Studskij
1980, J. Badridze, pers. comm.). Sources of decline over
the past 100 years are considercd to be fur trapping,
habitat destruction, a reduction in ungulate and large
carnivore populations, and changes in stock keeping of
livestock (Heptner and Sludskij 1980). Listed im the Red
Data Books of Georgia and the former USSR (1984) as
threatened with extinetion.

Ghana. No Record (+).

Guinea. No Record (+). No confirmed records but
questionnaires indicate that the species is known to local
people.

India. Dara Deficient (+). Population probably numbers
more than a 1000 individuals but 1s declining in many
places due to persecution and hunting for utilisation
(Table 5.3). Ecological [actors may also be contributing
to the decline, including dimintshing food stocks and
competition with leopards over shelter (Heptner and
Sludskij 1980). No bounty. Hunling is prehibited under
the Wildlife (Protection) Act 1972, schedule 11, but this
is only enforced inside conservation areas.

Iran. Data Deficient (0). Protected by law (Rieger 1981).

Iraq. Threatened. Population is decrcasing and
estimated to rumber between 100 and 1000 individuals,
Wildlife laws regulate hunting of game animals. No
bounty. Various parts utilised for traditional medicine
{Table 5.3).

Israel. Threatened. Population numbers around 150.
No major changes since Hani (1979) estimated the total
population to be approximately [00-170 individuals
(Nissim 1985, 1986). The striped hyaena has returned to
the densely populated coastal plain where it had been
exterminated by strychnine poisoning between 1918~
1948. Current nature reserves are small and unlikely to
ensure the continued existence of viable populations.
This may not be such an important problem, however,
since the nature reserves contain feeding stations for
vultures which arc also used by striped hyacnas
{Macdonald 1978, Bouskila 1983, Table 5.1). Moreover,
the species can live atongside humans. The high number
of road accidents, which kill 15 25 every year, are the
most serious factor threatening the population.
Completely protected by law.

Jordan. Threatened. Traditionally considered a threat to
human life. Persistent persceution is responsible for a
marked population decline (Al Younis 1993).

Kenya. Lower Risk. Population currently more than 1000
individuals, however, this is likely to decrease as habitat
destructionisaccelerating. Shooting, spearing or poisoning
is prohibited, but there is no effective protection because
officially hyaenas are viewed with contempt, indifterence
or as a pest.

Kuwait. Probably ¢xtinet.

Lebanon. Data Deficient (-).

Libya. Data Deficient (+).

Mali. Data Deficient (-).

Mauritania. Data Deficient (-).



Morocco. Threatened. Population has declined drastically;
remaining individuals have withdrawn into southern
mountaimous regions. T'he tetal population is assumed to
number no more than 400 500 individuals and possibly
now fewer than 100 individuals (Cuzin 1996). Protected by
law since 1955 (Panousse 1957, Aulagnier and Thevenot
1986).

Morocco-Western Sahara. Dara Deficient ().

Nepal. Data Deficienr (0). Recent sightings suggest a
small population present and a range extension. The
speeics s not considered a priority by the authorities,

Niger. Threatened. Millington and Tiega (1990, 1991)
estimate there 1o be less than 500 individuals for the entire
country. Population decline caused primarily by
eradication or poisoning, which are apparently still
officially sanctioned {sce also section on spotted hyaena
below), and indirectly through habitat destruction by
overgrazingand agricultural encroachment inconservation
arcas,

Nigeria. Threatened. Seldom seen, and assumed to be very
rare, as the population numbsers fewer than 100 individuals
{Happold 1987).

Oman. T/ireatened. Population assumed to be decreasing,
as in the past five years there have been fewer sightings and
road kills than in the previous 135 years. Fstimated (o
number between 100 and 1000 individuals. No legal
protection and no bounty, but government considers them
a useful scavenger and encourages people not to destroy
carnivores without very good reason (questionnatre survey).

Pakistan, Dara Deficient (). Used to be hunted with dogs
in Dera Ismail Khan (Roberts 1977).

Qatar. Probably extinet.
Rwanda. No Record (-).

Saudi Arabia. fhreatened. Wildlife has been decimated
since the 1920s, and the current populationisstill declining,
and cstimated to be around 100 individuals, It ts stilf the
object of much local superstitious belief, and is generally
loathed and severely persecuted (Gasperetti er al. 1985,
Seddon 1996). In much of its former desert range it was
exterminated because it was easily chased by motor vehicles
and run over, run to death, or shot. Traffic accidents on
the rise. No bounty but no legal protection cither except
for specially designated areas (Seddon 1996).

Senegal. Threaiened. Population estimated to number
fewer than 100 individuals.
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Somalia. Data Deficient (1),
Sudan. Data Deficient (0).
Syria. Data Deficient (-).

Tadzhikistan. Threatened. Alrcady rare in the 1930s- 1950s,
the population declined further throughout the 1960s and
1970s. In the carly 1970s total population size was cstimated
to be around 20 individuals (Isakov er «f 1988). In the
1940s approximately 5 12 individuals were shot every
year. This number declined, and the last animal recorded
as shot was killed in the 1960s {Isakov ¢t i 1988). The Red
Data Book of Tadzhikistan lists the striped hyaena as
Endangered (Isakov et ol 1988). In the Tigrovaya balka
Reserve hyaenas still present at low densities (Table 5.1).
Huntingisforbidden. The specics has been legally protected
since 1968 (Isakov er a/. 1988).

Tanzania. Data Deficient {+). In the Serengeti current
population density probably lower than the density
estimated in the 1960s {Table 5.1). No information
available from other parts of the country. Official
attitude one of benign neglect. Road kills on national
roads (H. Hofer unpublished data) constitute the main
source ol recorded mortality, but these records may be
biased. In theary can be hunted in reserves but is usually
nol a larget species.

Togo. No Record (-).
Tunisia. Dara Deficient (-).

Turkey. Data Deficient (-). May be hunted throughout
the year {(Kunierloeve 1970).

Turkmenistan. 7#Arcatened. Population has apparently
declined for several decades (Gorelov 1973, Ileptner and
Sludskij 1980) but still estimated to number between 100
and 1000 individuals in Kopeth-Dag and Badhyz (Table
5.1, Gorelov 1973, Efimenko 1992). Occasionally hunted
with domestic hunting dogs and killed for utilisation
{Tablc 5.3). Cases of ¢hild kidnapping reported until 1948
and grave robbing suspecied in some cases when burials
where not properly covered aver. In protected areas
population dynamics seem 1o be related to the abundance
of ungulate populations and woll densities (Lukarevsky
1988). A major component of the dict are scavenged
carcasses killed by wolves (Heptuer and Sludskij 1980).
Listed in the Red Book of the former USSR (1984) and the
Red Book of Turkmenistan (Lukarcvsky 1995).

Uganda. No Record (-).

United Arab Emirates. Probably extiner.



Uzbekistan. Threatened. Populations have apparently
declined for several decades {Heptner and Sludskij 1980)
to the point of comprising only a few individuals
(Chernogaev ¢ of. 19960). Past population declines
mostly due to habitat destruction (cultivation) and
petsecution based on the popular belief that the species
steals children and livestock. Child kidnapping has not
been documented and today the species is generally
tolerated. As recently as 1996, several hyaenas have
been live-trapped for zoos. There is no bounty and

hunting prohibited. Included in the Red Data Book of

Uzbekistan (1983) us a rare species,

Yemen. Data Deficient (0).

5.3 Brown hyaena
Introduction

Because of its sceretive nature and nocturnal habits the
brown hyacna, like the striped hyaena, is not easy to
encounter and is often overlooked, even in stock larming
areas. However, poisoning, trapping and hunting have
had a detrimental effect on populations and are a threat
1o the species in some areas. Intolerance and ighorance
by commercial stock farmers in Namibia, South Africa
and Zimbabwe have led to the killing of many non-
harmful individuals. Although used in traditional
medicine and rituals, it is not nearly as sought after in
this regard as the spotted hyacna. 11 also has very little
demand as a trophy.

Because it is often overlooked, numbers and
distribution records may in fact underestimate its

distribution and population size. Given this proviso,
the results of the questionnaire survey and an evaluation
of published information suggest that a tentative
cstimate of the total worldwide population size is at a
minimum of 5,000 to 8.000 individuals {(Table 5.4}).

There are several large conservation arcas within
the brown hyaena’s distribution range with viable
populations: the Namib-Naukluft, Skeleton Coast and
Ftosha National Parks in Namibia, the Kalahari
Gemsbok and Gemsbok National Parks in South Africa;
and Botswana, and the Central Kalahari Game Reserve
in Botswana. Furthermore, the species adapts easily to
many human activities. As long as these large
conscrvdlion areas are maintained and a rational
approach to the management of brown hyacnas in other
arcas can be maintained and developed, the future
survival of the species can be viewed with optimism,
Qutside of conservation areas good habitat for brown
hyacnas exists on agricultural land, particularly in areas
unsuitable for small stock production. In thcse areas
brown hyaena conservation should be promoted through
education campaigns on brown hyacna ccology and
through supportive management by conservalion
authorities. such as by helping te remove problem
individuals.

In the South African Red Data Book the status of
the brown hyaena is given as rare (Smithers 1986). The
global population size 1s estimated to be below 10,000
individuals, and because of this small size and deliberate
and incidental persecution, we maintain thal it 1s now
inappropriate to classify it as Lower Risk: least concern
(ITUCN 1996). We therefore recommend that the status
of the brown hyaenas be changed to Lower Risk: near
threatened.

Table 5.4. Tentative estimate of total world population size of free ranging brown hyaenas.
Country Estimate Minimum Maximum Guess
estimate estimate

Angola 100
Botswana 3,900 3,500 4,500
Lesotha 20
Mozambique 100 100
Namibia 500-1,000 500 1,000
South Africa

Cape Province <500 250 500

Natal <100 25 100

Free State <100 25 100

Transvaal 1,000 500 1,500
Zimbabwe <100 50 100
Sum 4,850 7,800 220
Total (Estimates plus guess) 5,070 8,020




Brown hyaena: country accounts

Angola. Dara Deficient {{1). Eight protected areas occur in
the South West Arid region of Angola. However, the
recent military conflicts have caused much environmental
damage to the arca and the present status of wildlife is
unknown (Feiler 1990},

Botswana. Lower Risk. From Mills (1990) it has been
calculated that there are about 400 brown hyaenas in the
Gemsbok National Park. Anextrapolation of these figures
to the Central Kalahari Game Reserve, which ataminimum
has a similar density to the Gemsbok National Park
{Owens and Owens 1984), indicates there are 1,500 animals
in the area. Because much of southern, central and
northeastern Botswana is sparsely inhabited and provides
ideal brown hyaena habitat, there must be at least as many
brown hyaenas in this region as in the two conservation
areas combined. [t is listed as a protected game animat and
may thercfore not be hunted. However. even though it is
not recorded as a problem animal and rarely takes domestic
stock (cxcept occasionally goats) it is shot, poisoned and
trapped and is often viewed in the same light as the spotted
hyaend as a problem animal.

Lesotho. Dara Deficient (-). Less than 100.

Malawi. No Record (- ). Occurrence uncertain (see Chapter
4 Distribution). Probably outside its distribution runge.

Mozambique. Data Deficient (+}. Slatus uncertain
{Smithers and Lab Tello 1976), but may be cndangered
due Lo habitat destruction, poaching and the war sitnation.
Said to maim cattle and to be trapped by local people to
protect their cattle.

Namibia. Lower Risk. Population probably stable or
declining. Strictly protected in all national parks and game
reserves, but not outside these areas. Treated with suspicion
by farmers who are ignorant of 11s feeding habits. Rarely
hunted as a trophy. Probably between 500 1000 animals.

South Africa. Overall country status usscssed as Lower

Risk. (Note: because the information for South Africa was

compiled before the new constitution was implemented,

the old provincial basis is used here).

{a) Capc Province. Threarencd. Classified as a Protected
Wild Animal, which mcans that it can only be destroyed
if causing damage to stock. Conservation authorities
will attempt to remove problemanimals and translocate
them to other arcas. Mills (1990) calculated that there
were approximately 175 in the Kalahari Gemsbok
National Park. Probably less than 500 in the province.

(b) Nutal, Threatened. Population numbers less than 100.

(c) Free Stale. Threatened, Population numbers less than
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100 in the province. Protected in the nature reserves in
the province, but these are too small to contain them
and they frequently leave reserves and cause stock
losses. Regarded as a problem animal in the Nature
Conservation Ordinance of the Orange Free State,
which is predoeminantly a sheep farming region.
Tolerated in wheat and cattle ranching areas, but
hated in sheep farming areas where it is shol, trapped
and peisoned. Hunted by a government sponsored
predator control hunting club. An average of two per
year (Range zero to nine, total 39) were killed by the
hunting club between 1971 and 1991.

{d) Transvaal. Lower Risk. Population numbers about
1,000 animals in the province. Classified as Protected
Wild Animal and seen by conservation authorities as
an asset. Normally quite well tolerated by farmers.
although it is shot. trapped, and potsoned where
livestock damage occurs.

Swaziland. No Record (+).

Zimbabwe. Data Deficient 7-). Limited distribution,
probably less than 100, Not protected by law. Largely
tolerated in game and cattle ranching areas, but sometimes
killed in spotted hyaena control operations. Qccurs in
Iwange National Park.

5.4 Spotted hyaena

Introduction

Viable populations still exist in a number of countries. The
largest known populations occur in the Serengeti
ccosystem, Tanzania (7,200 7,700}, the Kruger National
Park. South Africa (1,300-3.900), and the Masai Mara
Game Reserve, Kenya (ca 500- 1,000). In addition, various
conservation areas in Zimbabwe cach have several hundred
individuals. Other arcas which support lurge, but
unsurveyed populations include the Sclous Game Reserve,
Tanzania and the Okuavungo, Botswana, Population
densitics vary more than 300-fold: estimates and censuses
indicate densities between 0.003 and 1.7 individuals per
km?® {Table 5.5).

The resulls of the guestionnaire survey, systematic
censuses, and an evaluation ol published mformation
allow a tentative estimate of the total world population of
spotted hyacnas. This estimate is likely 1o suifer from a
variety of biases und Naws. In countries where the spotted
hyaena is sympatric with either the striped or the brown
hyaena, any estimates other than systematic censuses may
reflect genenie hyaena numbers rather thun those of the
spotted hyacna alone, thus cxaggerating the number of
spotted hyacnas. Also. very little information is available
from most range countries. This is mainky because wildhle



Table 5.5. Spotted hyaena population densities and populationtrends (CA Conservation Area, CU Conservation
Unit, ICA Intensive Conservation Area, GR Game Reserve, NP National Park, NR Nature Reserve).

{a) Density estimates based on systematic censuses

Country Locality Year Population  Area Density Trend Source
size {(km?) {per km?
Botswana Savuti, Chobe NP 1986-88 43" >100" <0.4 ? Cooper 1989
Kenya Aberdare NP 1986-87 94 70 1.3 ? Sillero-Zubiri & Gottelli 1932b
Kenya Masai Mara GR 1992 45* 70* 0.6 stable Holekamp et al. 1992
Namikia Etosha pan 1979-86 68 1,430 0.05 7 Gasaway et al. 1991
Namibia Namib along Kuiseb 1977-79 18 3,080 0.006 ? Tilson et al. 1980,
Tilsan & Henschel 1986

South Africa Hluhluwe GR 1975-77 9" 13" 0.5 7 Whateley & Broaks 1978
South Africa Umfolozi GR 1979-81 14* ag* 0.4 ? Whateley 1981
South Africa Kruger NP 1984 1,269-3,886 19,220 0.07-0.2 7 Mills 1985b
South Africa Mavumbye,Kruger NP 1982-84 11* 130" 0.08 ? Henschel & Skinner 1987
South Africa Timhbavati NR 1975 11+ >25" <04 ? Bearder 1977
South Africa Kalahari Gemshok NP 1972-80 80 10,000 0.008 ? Mills 1990
Tanzania central Serengeti 1987-92 45* 56" 0.8 declining Hofer & East 1993a
Tanzaniz Serengeti “source”

population® 1986 5214 8,100 0.6 dectining Hofer & East 1995a
Tanzania Ngorongoro Grater 1966-68 378 220 1.7 ? Kruuk 1972a
Tanzania Selous Game Reserve 1994 2,600 0.32 ? Creel & Creel 1996
Zimbabwe Hwange NP 1991 - - »0.17-0.18* ? Bowler 1991
Zimbabwe Zambezi NP 1991 - - >0.13% ? Bowler 1991
Zimbabwe Matetsi Safari Area 1991 - - >0.03-0.25% ? Bowler 1991
Zimbabwe Matetsi CA Area 1991 - - >0.04*% ? Bowler 1991
Zimbabwe Gwaai Valley ICA 1991 - - >0.04*% ? Bowler 1991
Zimbabwe Lemco Ranch 1991 - - >0.1¢ ? Bowler 1991
Zimbabwe Gonarezhou NP south 1991 - - >0,224 ? Bowler 1991
Zimbabwe Gonarezhou NP north 1991 - - >0.05* ? Bowler 1491
{b) Other density estimates
Country Locality Year Population Area Density Trend Source

size {km3 {per km?
Burkina Faso Nazinga Game Ranch 1991 20-100 940 0.02-0.1 stable  G.W. Frame (pers. comm.)
Central African
Republic Northern part 1980-88 100-1000 35,000 0.003-0.03 stable? A.A. Green (pers. comm.)
Guinaa-Bissau Dulombi Reserve 1990 - 2133 km 0.8 faeces/ ? Paris 199
of transects 10 km

Comoé NP 1978 100 11,500 0.009 ? Kronberg-Bericht 1979
Kenya Nairobi NP 1968-72 <10 114 <0.089 increasing Rudnai 1979
Kenya Nairobi NP 1976 >30 114 >0.26 ? Rudnai 1979
Kenya Kitengeda CU 1974-75 =40 568 =>0.07 ? Rudnai 1879
Malawi Liwonde NP ? 50 540 0.09 ? R. Bhima (pers. comm.)
Namibia half of Namibia 1972/82/92 2,000-300C 400,000 0.005-0.0075 £. Joubert (pers. comm.)

South Africa

Mkuzi GR

40

250

0.2

Rowe-Rowe 1992

* indicates clan size and territory size of study animals; density estimates based on clan size divided by territory size

§ the sagmaent of the total Serengeti hyaena population that commutes to or lives on the calving grounds of the large migratory herds of wildebeegst,
zebra and Thomson's gazelles on the short-grass plains

¥ density estimate using playback calls
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has never been censused over large portions of its
range including many protected arcas. This is complicated
by the fact that hyaena populations may be small,
and individuals are shy and nocturnal and thercfore
unlikely to be encountered. With these limitations in
mind, a tentative estimate puts the total world
population of spotted hyaenas at 27.000 to 47,000
animals (Table 5.6).

The spotted hyaena has, and still is, being widely shot,
poisoned, trapped, and snared, even inside some protected
areas. Persecution most often occurs in farming areas after
confirmed or assumed damage to livestock, or as a

preventative measure to protect livestock. However, it
may also take place “for fun™ and as “target practice”
(Namibia, Kenva), and out of fear of the animal (west
Africa, details in country accounts below). Persecution
appears to be the prime source of population decline,
which appears te be more pronounced outside protected
areas than inside. Most populations in protected arcas in
southern Africa are considered o be stable, whereas many
populationsin eastern and western Africa, even in protected
arcas, are considered to be declining, mostly due to
incidental snaring and poisoning. Although sport hunting
1s permitted in several countries after purchasing a sport

Table 5.6. Tentative estimate of total world population size of free-ranging spotted hyaenas.

Country Current status  Min. estimate  Max. estimate Min. Guess Max. Guess
Angola ? 0 100
Benin <100 50 100

Botswana »1,000 1,000 2,000

Burkina Faso 100-1,000 100 1,000

Burundi ? g 100
Cameroon 100-1,000 100 1,000

Central African Republic 100-1,000 100 1,000

Chad ? 50 100
Congo ? 50 100
Democratic Republic of Congo ? 50 100
Djibouti ? 0 50
Equateorial Guinea ? 0 50
Eritrea ? Q0 50
Ethiopia =1,000 1,000 2,000

Gabon ? 0 0
Ghana ? 0 0
Guinea ? 0 50
Guinea-Bissau ? 100 1,000

Kenya several thousand 2,000 4,000

Liberia 0 Q Q

Malawi 100-1,000 100 1,000

Mali ? 50 100
Mauritania ? 50 100
Mozambique ? 100 1000
Namibia 2,000-3,000 2,000 3,000

Niger <50 20 50

Nigeria 100 100 100

Rwanda 7 50 100
Senegal 100-1,000 100 1,000

Sierra Leone 7 50 100
Sornalia ? 0 50
South Africa: Cape 80-100 80 100

South Africa: Transvaal 50-100 50 100

South Africa: Kruger NP 1,300-3,900 1,300 3,900

South Africa; Natal 250-1,000 250 1,000

Sudan ? 2,000 2,000
Tanzania: Serengeti 7,200-7,700 7,200 7,700

Tanzania: elsewhere 3,000-4,500 3,000 4,500

Uganda <1,000 100 1,000

Zambia »1,000 1,000 2,000

Zimbabwe 5600 5,600 5,600

Sum 25,350 44,050 2,450 4,150
Total (Estimates+Guess) 27,800 48,200




Table 5.7. Hunting of spotted hyaenas for utilisation purposes as reported in the questionnaire survey.
Country Object Purpose

Burkina Faso tail medicine/magic

Cameroon whole animal food

Cote d’lvoire whale animal harvested for bushmeat and medicines
Malawi genitalia, nose tips, tails hunted for traditional medicine
Mozambique various parts, particularly paws used by traditional healers

Senegal whole animal some hunted for food

Tanzania noses, genitals for traditional medicine

hunting licence, the numbers killed by sport hunters are
small as they are not considered an altraclive species. 1t is
also killed for food or medicine (Table 5.7). Destruction of
habitat operates mostly indirectly; habitat loss and
degradation and overgrazing by domestic stock reduce the
habitat available to populations of wildlife that are suitable
prey for the spotied hyacnd.

Official attitudes towards the spotled hyaena vary
widely from positive attitudes ol active protection, through
benign negleet, to negative ones of considering the species
vermin. Legal classification varies {rom “vermin™
{Ethiopia) to fully protected in conservation arcas. Thus.
while it 1s fully protected in the Serengeti National Park in
Tanzania, the spotted hyaena may be legally shot by sport
hunters in the adjucent Maswa Game Reserve. According
Lo the questionnaire survey, in most countrics regulutiony
and wildlife laws are only enforced as far as hnancial,
logistical and manpower constraints allow them to be
(often in an inadequate way). Bounty systems do not
operale any more in eastern or southern Africa, although
there are still countries where farmers may kill hyacnas at
their discretion. A bounty is apparently still offered in
Cuameroon, There is no mformation on the presence or
absence of bounty systems available from a number of
Sahel countries in west Africa.

Although the total world population size of the spotted
hyaena is well above 10.000 individuals, several
subpopulations exceed 1000 individuals and its range well
exceeds 20.000km-, the raptd decline of populations outside
conservation arcas due o persceution and habitat loss
makes the species increasingly dependent on the continued
existence of protected arcas. We thercfore agree with the
latest classification of the spotted hyacna as Lower Risk:
conservation dependent (IUCN 1996).

Spotted hyaena: country accounts

Algeria. Exrinct (Le Berre 1990).

Angola. Data Deficient (-). It is still present bui il is
uncertain to what extent the civil war has affected it.

During colontal times poisoned by strychnine (Monard
1935).

Benin. Threatencd. Population declining. probably fewer
than 100 individuals, Numbers are depleted because of
persecution and declining prey populations. Considered a
natural part of the wildlife community and ol slight value
for tourism. Still poisoned and trapped if domestic stock
is attacked, otherwise tolerated. No bounty,

Botswana. Lower Risk. Stable population (more than 1000
animals) in protected areas, unknown clsewhere. Legally
protected by Fuuna Conservation Acts of 1982 and 1987
where it is listed as a “gamc™ animal. Requires a single
gamc licence to be hunted. Considered to be a pest by most
officials and treated as such, butno bounty. Now primarily
shot. Poisoning has declined comparced with previous
levels. Clontrol measures involving poisoning or shooting
have largely removed it [rom settled areas (Smithers 1968).

Burkina Faso. Datu Deficient (-). Possibly stable, 100

1000 individuals. Numbers are depleted because of hunting
(Table 5.7}, poaching, and declining prey populations.
Widespread throughout the country at low densities. Small
viable population at Nazinga Game Ranch (Table 5.5). In
principle protected in national parks and fauna reserves
but can be hunted clsewhere during a fixed hunting season.
Considered a common species and natural part of the
wildlife commumity. Perceived as small “vermin™ with
little touristic value. Bounty system terminated in the
1960s. Shot. poisoned and snared more often during
colonial times than now. Still poisoned and trapped if
domestic stock is attacked, but otherwise tolerated.

Burundi. Threarened. Probably on verge of extinction.

Cameroon. Threatened., Size or trend of population
unknown, possibly between 100 and 1000 animals.
Available habitat is limited to northern savannah region
which is gradually being degraded due to desertification
and human encroachment. Likely 1o follow the general
trend of declining wildlife populitions. Protected in
national parks. Shot if there are “problems™ around
villages or huts of nomadic herdsmen, and hunted for
ulilisation (Tuble 5.7). On occasion shot by professional
or tourist huniers as spotted hyacnas are constdered
competitors, especially if the hunting expedition proved



unlucky (no trophies). Appareatly a bounty is still being
offered.

Central African Republic. Dara Deficient (+). Unknown
but probably stable population of 100-1000 animals.
Occurs throughout the northern part of the country at a
low density (Table 5.5). Level of legal protection unknown,
attitude generally neutral or tolerant. No bounty.

Chad. Data Deficienr (0], Still present,

Congo. Data Deficient (-). Completely protected
(Hecketsweiler 1990,

Cote d’lvoire. Dura Deficient (-). Belween 100-10(K)
animals. Density in Comoé National Park low (Table 5.5)
and likely (o be affected by incidental snaring because of
increased meat poaching in recent vears (K.E. Linsenmair,
pers. comm.). Outside conservation arcas frequently shot
and trapped {Table 5.7).

Democratic Republic of Congo. Duta Deficienr (-},
Djibouti. Dera Deficient (0).
Egypt. No Record (-).

Equatorial Guinea. Data Deficient (-], One recent record
(Juste and Castroviejo 1992) suggests u smull population
in marginal habitat.

Eritrea, Duta Deficient ().

Ethiopia. Lower Risk. Stable population with more than
1000 individuals. Of immeasurable value in cleaning up
rural and urban peopulated areas, including the centre of
Addis Ababa. The hyuaena men of Harar provision spotted
hyacnas. Considered vermin by 1974 law but there is no
bounty. May be hunted without licence by any person
outside national parks and other protected areas for u e
of tive Ethiopian Birr (US$ 2.50), Official attitude is one of
benign neglect and tolerance due to lack of resources to
follow up reports of livestock damage. Have been reported
1o attack hamans, mostly shepherds asleep in the ficlds,
and to enter huts and drag out children (von Rosen 1933).
Outside Harar it is tolerated as long as it does not kill stock,
in which case it is shot or hunted with traditional weapons.

Gabon. No Record  + ). 1tislikely that the small population
in neighbouring Congo extends into the extreme south of
Ciabon.

Gambia. No Record (-).

Ghana. Datu Deficient (0.
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Guinea. Datu Deficient (-).

Guinea-Bissau. Lower Risk. Population ol unknown size,
probably declining mainly due to persecution. Still
relatively common in some protected arcas (Table 5.5).
7% of questioned villuges in the north and east reported
hyaenas coming into the village and causing livestock
damage (Robillard 1989). Persccution (shooting and
snaring by shepherds) increases in areas where wild
ungulates have declined and attacks on domestic stock
have become more frequent (Parts 1991). Previously
considered usefulas a “cleaner of the wild” but now people
feel threatened by the spotied hyaena, as 1t has been held
responsible for the kidnapping of unsupervised children
(Paris 1991). Currently protected by law but a status
change to “vermin” 15 under consideration, which would
open the possibility of legal hunting (Limoges 1989),

Kenya. Lower Risk. Status distinetly different for protected
and unprotected urcas: Lower Risk in proteclted areas,
Threaiened elsewhere. Probably several thousand
individuals in sevcral populations. Almost ccrtainly
declining throughout the country due (o persecution,
mainly through poisoning, but also shooting, snaring and
trapping. Extirpated along the coast and in many
agricultural arcas, and rarc in populated shore arcas along
Lake Victoria and in the wider Nairobi arca. Sull occurs
outside protected arcas but rapidly declining. Shooting,
spedaring or poisoning not permitied but thereis noelfective
protection because hyaenas are viewed with contempt,
indiffercnce or as a pest. Could casily be extirpated in
more heavily populated Masailand, where poisoning with
anti-arachnid cattle poison dipis increasing (Holekamp ¢
al 1993). Heavily perseeuted in the fow arcus stll ranched
by Europeans. Sometimes tolerated by pastoralists unless
they kill hvestock, but occasionally killed “for fun™ and
reportedly for “tarpet practice”.

Lesotho. Extinci.
Liberia. No Record (+).

Malawi. Dara Deficienr (- . Population may number 100

1000 individuals and occur at reasonable densities (Table
5.5). Human population growth, habital destruction. and
reduction of prey and other large predators have caused
the spotted hyaena to largely disappear from the central
highlands. Protected by the wildlife protection act.
Considered an asset inside protected arcas and as a pest
and menace by many elsewhere. No bounty. Not tolerated
by local people and mostly shot or poisoned when straying
inle villages, as it is assumed to cause problems with
domestic stock. May also be hunted (Table 5.7). Killing of
more than 16 people ncar Mbuje was reported for the
period from 1935 to 1958 during the hot scason, when



people often slept outside their houses on their verandas
(Balestra 1962),

Mali. Threatened.

Mauritania. Threatened. Still present in the Adrar (Le
Berre 1990).

Mozambique., Dura Deficient {+). Protecied by law but
also utilised (Table 5.7). Recorded as very comnmon in the
Gorongoza National Park and on the increase in the Save
Valley in the 1970s (Smithers and Lobdo Tello 1976). It is
unclear what cffect the civil war might have had on the
population,

Namibia. Lower Risk. Status depends on protection status
of an area: at Lowcer Risk in protected arcas, Threatened
elsewhere. Population numbers 2000-3000 individuals
(Table 5.5). Stable in Etosha (and probably other protected
arcas), increasing in Damaraland, but declining in the rest
of the country except tor parts of Bushmanland. Viable
populations in Etosha, Khaudom. Bushmanland.
Hercroland, Waterberg, and Namib-Nauklull. In Caprivi
reported to number Iess than 30 individuals (questionnaire
survey), and in Namib Naukluft National Park less than
100 individuals. Protected in all stale conservation arcus
(Ordinance no. 4 of 1975) despite pressure from the
Namibian Agricultural Union, but not protected elsewhere.
Considered an asset in conservation areas and a problem
animal in communal and commercial farming arcas, Can
be killed after reported as “vermin,” but farmers arc under
no obligation to reportif they have killed a spotted hyaena.
No bounty. Persecution is frequent as neither commerciul
nor communal farmers are pl‘Cplll'Cd 1o 'LICCCpt iany stock
losses except for a very few conservation-minded farmers.
In communal areas it is normally poisoned, in commercial
arcas shot, poisoned or trapped, and gin traps are freely
circulated. In Caprivi it is widely poisoned. as are hon.

Niger. Threatened. Probably less than 50 individuals
(Millington and Tiega 1991} in a population declining due
to drought and desertification, eradication and poisoning.
Hunting banned since 1972, The situation regarding
poisoning is unclear: Some sources state that poisoning s
prehibited and that official departments attempt to make
people aware of the environmental problems associated
with poisoning. However, others consider systemalic,
strychnine poisoning of golden jackal and spotted and
striped hyaenas as still officially sanctioned (Millington
and Tiega 1991). Not tolerated. No bounty.

Nigeria. Threatened. On the verge Lo extinction. Deceline of
prey populations, persecution due to attacks on domestic
stock, and increased farming and agricultural activity are
considered to be the main reasons for its decline. Small,

declining population of less than 100 mdividuals in
Kainji Lake National Park (Borgu Game Reserve), Yankari
Nutional Park, Gashaka-Gumiti National Park, and
adjacent farmland around both Yankari and Gashaka. [n
Yankari it is rarc inside park and more common on the
park fringe; in Gashaka widespread and frequent but
uncommon in upland and montane grassland wherc cattle
arcabundant and inlowland savannah {Green and Amance
1987, Happold 1987). A bounty was offered by local
administrators, for many years resulting in “nearextinction™
(Rosevear 1974, Happold 1987). This practice is now
terminated. No legal protection,

Rwanda. Threatened, Stll present. The destruction of
much of Rwanda’s conservation areas and its wildlife as a
consequence of recent political events makes it untikely
that many individuals survive even in conservation areas
{(Wolanski 1996).

Senegal. Datu Deficient (+). Population size 1001000,
Protected when inside national parks. Considered uselul
as “cleaner of the wild”, not considered “vermin.” No
bounty. Not tolerated outside the national parks. Some
hunted tor tood (Table 5.7).

Sierra Leone. Threatened. Population size and dynamics
unknown. Officially not regarded as a pest any morc.
During colonial times, the Veterinary Department carried
oul large-scale poisoning in response to complaints by
Fulani cattle owners that their calves were constantly
stolen (Rosevear 1974). No bounty.

Somalia. Data Deficient {0). In the 19th century known to
hunt shecp and poats during daytime, and reported to
enter huts and seize little children or old women (Drake-
Brockman [910).

South Africa. Overall assessed as Lower Risk. (Note:

because the information for South Africa was compiled

before the new constitution was implemented, the old
provincial basis is used here).

{a) Cape Province. Threatened. Stable, viable population
in Kalahari Gemsbok National Park (Table 5.5).
Protected by National Park Act no. 57 {rom 1976.
Ruthless persecution (hunting and peisoning) made it
4 rare specics by the beginning of the century (Sclater
1900) and has caused it to become more endangered in
the Cape Province than the brown hyacna (Stuart
1981, Stuart ¢f af. 1985),

(b) Natal. Threatened outside Hluhluwe-Umftolozi.
Between 100 and 1000 individuals: in Hluhluwe-
Umfolozl approximately 200 individuals and in Mkuazi
40 individuals (Tuble 5.5). Populations in the reserves
have been increasing for the past 25 years. Protected in
all game reserves and nature reserves. Trapped or shot



only where they kill livestock (c.g. subsistenee farmers
aftected near Hluhluwe-Umfolozi Game Rescrve).

(¢) Free State. Threatened. Practically extinet except for a
few vagrants, Formerly, local people arc said to believe
that witches use hydenas to ride on their back during
the night while pursuing their busincss (Wolhuter
undated).

(d) Transvaal, Threatened outside the Kruger ecosystem.
Population numbering less than 100 individuals outside
the Kruger National Park and surrounding private
reserves. Not protected. Scen as an asset in a
conservationsense, although official departments assist
in “damage control.” No bounty and not tolerated.
Farmers shoot, poison or trap hyaenas.

Sudan. Data Deficient (+). Casual observations of
sightings, Kkills, and vocalisations suggest that the spotted
hyuena occursatadensity of atleast 0.025 0.03 individuals
pet kny® in arcas one and two deseribed in Chapler 4
(Distribution); L.c. at least 1000 incdividuals each in the
arcas around the Boma plateau and in the area south of the
Bahir el Gazal River. From the latter arca there are reports
that the spotted hyaena is responsible for attacking people
in areas with frequent famines and a high density of
displaced people where temporary hospitals provide
insufficient protection to some of the patients (C. Trout,
pers. comm.).

Swaziland. Dara Deficient (-).

Tanzania, Lower Risk. Population in excess of 10,000
individuals {in Serengeti alone more than 7.000: Holer and
East 1995a, sc¢ Table 5.5) but declining in many places
including protected areas, due to unselective snaring.
Population expansion in Sclous at the end of [980s
suspected due to availability of large numbers of poached
elephuant carcasses. Protected in conservation arcas cxcept

Photo 5.1, Incidental snaring is presently the most important
mortality factor for spotted hyaenas in the Serengeti.

" G
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78

for sport hunting in game reserves. Some sport hunting
licences are sold every year, Official attitude is neutral, and
considered a slight asset for photo-tourism. Stilt utilised in
many parts of the country if a carcass becomes available
from incidental snaring or poisoning (Table 5.7).

Detailed studies of the effect of incidental killing of
hyacnas by snares sct for other species show that
snaring is now the most important mortality factor for
hyacnas in the Serengeti. Snare mortality has reversed a
potential population increase of more than 4% to a
population decline in excess of 2% (see seclion on
spolted hyaena mortality in Chapter 3). In Selous,
incidental killings in snares set by meat poachersiscommon
in less patrolled arcas, as well as accidental poisoning
around poacher camps from poisoned food intended for
game scouls (questionnaire survey). Qutside protected
arcas populations are declining due o persecution (see
Mchitika 1990).

Toge. Data Deficient (-).

Uganda. Data Deficient ( +). Population ol unknown size
or dynamics, less than 1000 individuals. Now rarely occurs
outside protected arcas, probably due to human population
pressure and persecution, typically poisoning. Protected
through regulations for protected areas and by-laws.
Attitude positive, tolerated. No bounty.

Zambia. Data Deficient (+ ). More than 1000 individuals
in most protecied areas in Zambia. Apparently increasing
inthe Luangwa Valley and declining in other areas. Outside
protected areus present in low densities, and persecuted in
dreas that are more densely populated by people. Little or
no interest, but tolerated.

Zimbabwe, Lower Risk. Approximately 3,350 individuals
in national parks, salan areas, sanctuaries and other
conservation arcas, 1,150 individuals in communal areas,
800 on commercial farms, and 300 on state land, giving an
estimated total of 5,600 individuals for the country
(Anonymous 1991). Population has declined due to
persecution particularly on commercial farmland, as it is
considered a real threal o livestock and of limited value
for game-viewing (Bowler 1991). Legally not protected
and considered a problem animal in the &th Schedule of
the Parks and Wildlife Act (Bowler 1991},

5.5 Summary

Tabie 5.8 summarises the status of cach species in cach
country. This permits a comparison ol countries as well as
between species in each country. Summary statistics and
an interpretation of these assessments are provided in
Chapter 1.



Table 5.8. Red list categories for the four hyaena species in range countries (definitions of categories in Box 5.1).

Country Aardwolf Striped hyaena Brown hyaena Spotted hyaena
Afghanistan - Data Deficient {-} - -

Algeria - Threatened - Extinct

Angola Data Deficient (+) - Data Deficient (0) Data Deficient (-}
Armenia - Threatened - -

Azerbaidjan - Threatened - -

Benin - No Record (+) - Threatened
Botswana Lower risk B Lower risk Lower risk
Burkina Faso - Data Deficient {+) - Data Deficient {-)
Burundi - No Record (<) - Threatened
Cameroon - Data Deficient (-} - Threatened
Central African Republic - No Record (+} - Data Deficient {+)
Chad “ Data Deficient {-} - Data Deficient {Q)
Congo - No Record (-) - Data Deficient {-)

Cote d'ivoire

Democratic Republic of Congo

Djibouti
Egypt
Equatorial Guinea
Eritrea
Ethiopia
Gabon
Gambia
Georgia
Ghana
Guinea
Guinea-Bissau
India

Iran

Irag

Israel
Jordan
Kenya
Kuwait
Lebanon
Lesotho
Liberia
Libya
Malawi
Mali
Mauretania
Morocco

Morocco-Western Sahara

Mozambique
Namibia
Nepal

Niger
Nigeria
Oman
Pakistan
Qatar
Rwanda
Saudi Arabia
Seneqgal
Sierra Leone
Somalia
South Africa
Sudan
Swaziland
Syria
Tadzhikistan
Tanzania
Tego
Tunisia
Turkey
Turkmenistan
Uganda
UAE
Uzbekhistan
Yemen
Zambia
Zimbabwe

No Record (+)
Data Deficient (0}

Data Deficient (0)
Data Deficient {Q)

Data Deficient (+)

No Record (+)

Data Deficient (0}
Lower risk

Data Deficient (0}
Lower risk

Data Deficient (0)
Data Deficient (O)

Lower risk

Data Deficient (0)

Data Deficient (0)
Lower risk

No Record {-)
Ne Record (-)
No Record (+)
Data Deficient (+)

Data Deficient (0)
Lower risk
No Record {-}

Threatened

No Record {+)
No Record (+)
Data Deficient (+)
Data Deficient (0)
Threatened
Threatened
Threatened
Lower risk
Probably extinct
Data Deficient {-)

Data Deficient {+}

Data Deficient {-)
Data Deficient {-)
Threatened

Data Deficient (-)

Data Deficient (0)
Threatened
Threatened
Threatened

Data Deficient {0)
Probably Extinct
No Record {-)
Threatened
Threatened

Data Deficient (0)

Data Deficient (0)
Data Deficient (-)
Threatened

Data Deficient (+)
No Record {-)
Data Deficien t{-}
Data Deficient {-)
Threatened

No Record {-)
Probably Extinct
Threatened

Data Deficient (0)

Data Deficient (-)

No Record (-)

Data Deficient (+)
Lower risk

Lower risk

No Record (+)

Data Deficient ('}

Data Deficient {-)
Data Deficient {-)
Data Deficient (0}
No Record (-}
Data Deficient (-}
Data Deficient (0)
Lower risk

No Record {(+)
No Record {-)

Data Deficient (0)
Data Deficient (-)
Lower Risk

[Lower risk

Extinct
No Record (+)

Data Deficien t(-)
Threatened
Threatened

Data Deficient (+)
Lower risk

Threatened
Threatened

Threatened

Data Deficient (+)
Threatened
Data Deficient (0}
Lower risk
Data Deficient {+)
Data Deficient {-)

Lower risk
Data Deficient {-)

Data Deficient (+)

Data Deficient {+)
Lower risk
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Chapter 6

Role and Management of Hyaenas
in Protected Areas

Hans Kruuk

6.1 Introduction

Hyaenas may be appreciated from several different
viewpoints when present in national parks or nature
reserves. For mstance, their presence can be seen as:

1. An attraction for tourists

2. A representation of specics in need of conservation in
their own right

Part of the mechanism whereby prey populations are
kept in balance with their resources

Species which are ‘useful” because they “clean up’ the
environment by eating carrion

5. A pest which causes damage Lo important prey specics
or neighbouring livestock (by predation), or 10
populations of other carnivores (by competition)

An important subject for scientific rescarch

3

6.

Spotted hyaenus may be viewed under any of thesc
headings, and in some of the larger national parks they will
come under all. Striped and brown hyaenas, as well as
aardwolves, are less important as predators, under (3) or
(5), although sometimes they may cither cause some damuge
to small livestock (Hani 1975, Mills 1990), or they may be
accused of such crimes because of confusion with other
carnivores (e.g. anrdwolves, Shortridge 1934, Maberley
1963).

For any of the reasons given above, management plans
for protected areas will have Lo take the presence of hyaenids
into account, Hyaenas arc important elements m many
ccosystems. Whenconsidering the management of protected
arcas, the effects of hyaenas on other species raise many
issues. Therefore, in this scetion 1 will discuss some of the
interactions between hyaenas and other animals.

6.2 Interactions with prey species

In terms of numbers and biomass. spotted hyaenas are the
only species of hyacnid which may occur in sufficient
abundanee to play a nujor role in the population dynamics
ot dominant herbivorous prey species. However, at least
in theory, all hyacnids could alfect less abundant prey
species, or the establishment of new species in areas.
Kruuk {1972a) suggested that spotted hyacnas in the
Ngorongoro Crater, Tanzania, had a substantial effect on
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population composition of their main prey, the wildebeest:
hyacna predation was high, it was the main cause of
mortality, and wildebeest died at younger age, with a
faster turn-over in the population, than in the neighbouring
Serengeti. It was hkely that herbivore numbers in the
Ngorongoro Crater were limited by food supply, and that
hyacna predation was the mechanism whereby wildebeest
surplus numbers were adjusted downwards to a level the
vegetation could sustain,

Such a predator-prey relationship could oceur in a
situation where ungulates arc more or less resident. or
non-migratory. However, in migratory populations such
as in the Serengeti. predators periodically have 1o make a
substantial effort (o “commule’ between their dens and the
main food supply (Kruuk 1972a, Hofer and East 1993a).
This may be the reason why predator numbers in the
Serengeti are relatively low compared with prey biomass,
and consequently the effects of predation are small (Krauk
1972a, Hilborn and Sinclair 1979). Similurly. the efTfects ol
spottcd hyacna predation on the migratory Kalahari
wildcbeest are low. However, it has been argued that
spotted hyaenas could affect numbers of & more resident
specics of the Kalahari, such as the gemsbok (Mills 1990,
Henschiel and Tilson (1988) found that spotted hyacnas
did not limit prey populations in the Namib desert.
Gasaway ef al (1991) concluded that spotted hyacenas did
not contribute substantially to the population regulation
of zebra and springbok in Etesha; their impact on
populations was less than that of lions. Sillero-Zubiri and
Gotelli (1992a) suggested that in the dense forests of the
Kenyan Aberdares spotted hyaenas did not depress
numbers of ungulates.

Caro (1994) and Laurcnson (1993) demonstrated that
spotted hyaenas kill some cheetah cubs, but the effect of
this on the cheetah population was unclear.

The above studies suggest that in some situations
where spotted hyaenas feed on a resident prey population,
such as one would also find in a fenced area, the predators
could have substantial effccts on ungulate numbers and
fluctuations therein, However, obvious population eftects
are olten absent since the numerical relationships between
predator and prey populations are also likely to be
dependent on the presence of alternative prey and other
predators, amongst other fuctors. The response of spotted
hyaenapopulations and their choice of prey to the presence



Photo 6.1, Spotted hyaenas
killing an adult gemsbok in the
southern Kalahari. The
relationship between spotted
hyaenas and their prey is
important in the management
of bath.

G. Mills

of migratory ungulates varies in differentl areus and is still
poorly understood (Kruuk 1972a. Fryxell er ol 1988,
Mills 1990, Hofer and East 19954).

A general conclusion for the spotted hyaena is that this
specics has the potential (o play an important role in
population regulation of ungulates, but whether this
potential 1s realised in any given arca depends on many
factors. At this stuge we cannot extrapolate lrom our
experience with spotted hyaenas from one area to another.
Thus, before conclusions can be drawn about the role of
hyacnas in any particular arca under conservation
management, the animals have to be studied in some detail.

The brown hyaena has not been found to have any
demonstrable effect on prey species (Mills 1990, Maddock
1993). Although little is known about the feeding ccology
of striped hyaenas (Kruuk 1976), 11 1s hkely that their
presence alse has little effect on prey populations.
Aardwolves, highly speciatised predators of a lew specics
of termite ( Frinervitermes spp.. and less often a few
Hodorermes; Kruuk and Sands 1972; Richardson [987a),
are more likely to be themselves {ood-limited by above-
ground availability of their prey than to be exercising any
major effects on any species of prey.

The above comments are bused on observations of
populations of predators and prey which currently live
sympatrically. It should be kept in mind that, at least
hypothetically: a) any of the hyacnid species may have
caused previous extinctions of prey species, and b) new
arrivals of potential prey species, whether introduced
artificially or naturally, could be affected much more than
prey populations already present. This underscores the
need for caution and for close study of predation
cceosystems before implementing changes in management
practices.
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6.3 Effects of prey on hyaenids

There has been a considerable amount of research on the
conscquences of variation in prey populations for various
carnivores. In hyaenids, such consequences may extend to
diet, foraging behaviour and suceess (Kruuk 19724, Tilson
etal 1980, Mills 1990, Cooper 1990, Henschel and Skinner
19904, Hofer and East 1993b, Holckamp ef ol 1997);
population density, composition and social dynamics
(Kruuk 1972a, Mills 1990, Holckamp er ol 1993);
reproduction (Holekamp er «f. 1996) and parental
behaviour (Hofer and Cast 1993c); and spatial and social
organisation (Kruuk 19724, Mills 1990, Holer and East
19934, b.&c, 19954, Richardson 1983).

As an example, in the Serengett, increased numbers of
the main ungulate prey of spotted hyaenas in the 1970s
and 1980s coincided with increcased numbers of the
predators themselves (Hofer and East 19934, 1995a). It
was also argued that differcnces in spotied hyaena
population composition between the Ngorongoro Crater
and the Serengeti were due to differences in prey availubility.
The Ngorongoro hyaena population was much denser and
had a faster turn-over rate and adults died at younger ages
(Kruuk 1970%. These characteristics of the Ngorongoro
population were related to the greater density and non-
migratory naturc of prey compared with the Serengeti.
Because prey was non-migratory there was closer
competition for food between individual hyaenas in the
Ngorongoro. Food competition was an important direct
cause of hyacna mortality in the Crater (Kruuk 1972a).

In the southern Kalahari brown hyaena numbers were
considerably higher in areas with, and during times of,
greater food density (Mills 1990). Similarly, numbers of
aardwolves appear Lo be dependent on Trinerviternies spp.



termite numbers. Their territory sizes are related to the
dispersion of Trinerviternies mounds, of which there are
about 3000 per territory (Richardson 1985). Hyuenid
numbers arg also aftected by other factors about which we
know little. IFor instance, striped hyaenas, normally rare
in the Serengeti, may suddenly show up simultaneously in
different parts of the region. where they reproduce and
stay for one or more years, and then disappear again
(Kruuk 1976). In another example, aardwolves arc absent
from large parts ol Africa even though their termite prey
is abundant in these same areas (Smithers 1983).

6.4 Competition with other carnivores

The spotted hyaena often takes kills from most other large
carmivores by chasing off the predutors before they are
satialed (Kruuk 19724, Mills 1990). Striped and brown
hyaenas also do this, but much more rarely (Kruuk 1976,
Mills 1990). Consequently. competition between spotied
hyacnas and species of special concern such as cheetah,
wild dog or leopard should be {aken into account when
managing protecied arcas. Of these, wild dogs may be the
most strongly atlected by hyaenas, although it has not
been demonstrated that direct, aggressive competilionis a
signilicant factor in any population (i.c. that it affects
numbers).

To investigate whether competition between different
species of hyuenas and between hyaenas and other
carnivores plays an important role in ecosystems, one hus
to study: a) direct interactions. b) the degree of overlup in
diet, and <) whether resources conumon to the dilferent
predatorsarein short supply. Such data are rarely available.
There are many observations of hyaenas displacing other
species from a kill or vice versa, but it is much more

difficult to demonstrate that this has a significant effect on
predator populations.

In the case of brown hyacnas, Mills (1990) argued that
they did not have any significant effects on other sympatric
carnivores in the Kalahari. According to Mills, they derived
some benefits from others™ kills (lion, leopard, cheetah,
caracal), but usually consumed carcasses only atter the
original predator was more or less satiated. Elsewhere in
South Alrica a considerable part of their dict was probably
derived from kills made by caracal (Maddock 1993).
Brown hyacnas were attacked and even killed by other
carnivores, especially lions (ElofT 1973, Owens and Owens
1978, Apps 1982, Mills 1990}, but also by spotted hyacnas
(Mills 1990). Several other scavenging species (jackals,
spotted hyaenas, vultures) consumed carcasscs before
brown hyaenas could get at them.

Stripcd hyacnas similarly derive a substantial
proportion of their diet by scavenging from other
carnivores, including spotted hyaenas {Kruuk 1976} and
may lose some of their food to other scavengers. As in the
case of brown hyacnas, they are unlikely te affect the food
supply of others.

Competition between spotted hyaenas and other
carnivores is more complicated than with other hyacena
species. In the Serengeti und Ngorongoro, spotted hyaenas
would scavenge from lion, cheetah, lecopard. wild dog,
jackal, and even vultures, With the exception of cheetah
and leopard. cach of those species was also seen scavenging
from the hyaenas (Kruuk 1972a). Some of the scuvenging
consisted ol remains being caten alter the hunter had
abandoned thecarcass, while on other occasions the *owner’
wits displaced before being satiated. Especially in the case
ol lions, lierce battles between packs of spotted hyaenas
and prides may occur over tood. On balance, however, ™.,
hyvacnas clearly profit from the presence of lcopards,

Photo 6.2. Spotted hyaenas
interacting with a lioness, their
greatest competitor.




cheetahs, wild dogs and man. Relations with lions, jackals
and vultures arc more ambiguous, and hyaenas probably
maore often provide food than take it (Kruuk 1972a), This
general picture is confirmed for this same arca by studies
of the various other carnivore specics involved (Schaller
1972a, Kithme 1963, Estes and Goddard 1967). In the
Kalahari, Mills (1990) concluded that ... only lions and
cheetahs have an effect on spotted hyaenas, largely to the
hyaenas’ advantage [and]spotted hyaenas negatively affect
all the large carnivores in some way ...". tHlowever, Packer
e «f (1990) argued that hyacnas have no mceasurable
effect on the leeding of lion prides in the Serengeti. Cooper
(1991) suggested that spotted hyaenas can significantly
reduce the food intake of lion groups in which there are no
adult males.

Competition between the various species of hyaenas
may also be important. and on occasion it is difficult to
separate thisfrom predation. Spotted hyaenas chase striped
hyvaenas and brown hyaenas (Kruuk 1976, Mills 1990),
and brown hyacnas chase aardwolves (Mills 1990). At kill
sites. spotted hyaenas are clearly the dominuant species,
allowing brown and striped hyacnas access to scraps, bul
al times also chasing them off their food. Mills (1990)
argued that in the Kalahari there is a negative association
between the brown and spotted specics, the brown being
suppressed by the spotted. I1is likely in areas further north
thatstriped hyacnas arc similarly suppressed by the spotted.
[t is important to note in terms of competition that the
habitats of the three species differ to some extent, Spotted
hyaenas occupy areas with a higher productivity of ungulate
prey and at least some [resh water present, whercas striped
and brown hyaenas arc able (o survive in more desert-like
surroundings.

Because their habitats differ in many regions, there
is no evidence of competition between the various
hyaena species. Only experimental transplants would
demonstrate whether the absence of brown and striped
hyaenas from many of the high-productivily areas is duc
to competition from their spotted relatives, or to some
other cause. In Kruger National Park the brown hyacna
disappcared alter the establishment of boreholes about 25
years ago, which led to an increase in resident ungulate
herds and numbers of spotted hyaenas (M.G.L. Mills,
pers, comni, ).

6.5 Some management options

A number of general points should be made in regard to
the conservation management of hyacnid species in
protected areas.

1. Of all hyacna species, the spotted hyaena is most in
need ol attention in protected arcas {scec Appendix 1).
This is because (a) it 1s least able to survive in areas
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outside protected zones {citheragricultural, orin desert
or semi-desert; Mills 1990): (b) it 1s most likely to cause
problems in its interactions with prey specics and with
other carnivores; (¢) once a spotted hyuaena social
group{clan) has disappeared itis difficult to repopulate
the urea (in other words, the size of the mimimum viable
population is large). as experience shows from Nairobi
(Foster and Coe 1968) and Kruger National Parks
{Mills [985b, Henschel 1986). Because of its dependence
on protected arcas of high productivity, it is arguable
that the spotted hyacna is the species presently most
likely to become extinct,

Because of the importance ol spotted hyaena
populations in protected arcas, threats of discase
(especially rabies) should be closcly monitored, and if
necessary. immunisation should beconsidered seriously
{Macdonald 1980a. Mills 1990). Similurly, threats from
poachers (snaring, trapping, shooting) should be taken
seriously, and all possible action should be considered
to stop such killing (Hofer ¢ al. 1993, 1996).

Since most predator populations appear to be food-
limited, the maintenance of viable prey populations is
4 primary requirement for the conscrvation of all
hyaena species.

Since spotted hyaenas appear to be somewhat
dependent on water, the provision of water-holes,
dams, wind-mills cte. in protected areas is likely to
favour their presence (it also increases some prey
populations). This may negatively affect other hyacna
species (e.g. brown hyaenas in the Kalahari), and some
of the prey species of the spotted hyaena (e.g. gemsbok:
Mills 1990).

To promote populations of aardwolves, populations
of their main food Trinervitermes spp. can be
encouraged in prassland arcas through frequent burning
and allowing heavy grazing (Coaton 1948, Hartwig
1955, Kruuk and Sands 1972}

There is a gencral need to bring the scientific interest
and ecological role of hyacnas to the atlention of
decision-makers and the public. Scientists should play
an important role in this (Chapter 10).

Before interfering in any interaction between
populations of hyacnas and their prey, a detailed local
study should be carried out to ecstablish likely
conscquences. Studies of hyaenas have shewn that
predator-prey relationshipscan be completely different
in neighbouring areas, even if only a short distance
apart (Kruuk 1972a).

When considering the introduction of 4 ‘new’ species in
dprotected ares, itis important to address the possibility
that hyaenas (and other carnivores) might exterminate
the introduced population.

Much more information and research is needed about
the elfects of hyaenids on prey populations and vice
Versil,



Chapter 7

Hyaenas Living Close to People: Predator
Control, Attacks on People and Translocations

Gus Mills

7.1 Introduction

Thischapter examines the management of hyaenas outside
conservation areas, in other words in arcas where hyacnas
live close 1o people and do not enjoy the same degree of
protection as in areas with conservation status. Central to
this subject are the related topics of predation on livestock
and predator control. Not surprisingly. the relalionship
between carnivores and people is also given special
attention in bhoth the TUCN Canid (Ginsberg and
Macdonald 1990} and Felid (Nowell and Jackson 1996)
Action Plans, and some of the ideas and suggestions
incorporated in these two documents are reiterated here.

As the most active predator amongst hyaenas, the
spotted hyaena is most often implicated in stock losses.
Both the brown und striped hyaena have also been
inculpated, and at times may actually be involved. The
aardwolf has also been implicated as a predator of lambs,
butitisexclusively aninsecteater (Kochler and Richardson
1990,

A frequently suggested solution to predator problems
has been the translocation of culprits to other arcas where
they may not come into contact with livestock. There are
several important practical aspects to this strategy that
nced to be addressed belore this option is chosen. They are
discussed below.

7.2 Predator control

General principles

In the commercial farming regions of South Africa,
Namibia and Zimbabwe, the spotted hyaena has been all
but extirpated duc to intensive predator eradication
campaigns over the last 50 years or more (Smithers 1983),
In some other agricultural areas of Africa the spotted
hyaena has managed to survive, although poisoning and
other forms of control arce carried out and may at times be
catastrophic (Holekamp and Smale 1992). The brown
hyaena has also been heavily persecuted in commercial
furmmng arcas, although because of its shy and retiring
habits it is often difficult to locate. Furthermore, there
does seem (o have been a change of opinion in this species’
favour by some farmers over the last two decades. The
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striped hyacina toe has been subject lo eradication or
decimation campaigns in some areas ol its range (details
see Chapter 5).

Therc is no doubt that hyacnas and other predators kill
livestock and may on occasion cause extensive damage.
Predator control is an cssential management practice in
stock farming arcas. However, the aim should be to seek
methods to reduce predator damage, rather than to increase
predator mortality (Giles 1978, Andelt 1987). When 1t 1s
deemed absolutely necessary to reduce hyaena numbers in
4 particular area, there are pood and bad ways to do this.
Shooting of particular individuals is probably the best
way, while the generalised use of poisons is the worst as
this method is unsclective.

Few studies have measured the impact of hyaena
predation on livestock. Before implementing control
clforts, proper cost-benefit analyses should be conducted
to determine theeffect of predation losses and the estimated
costs of control operations. The cost of control should not
exceed losses through predation, Bowland, Mills and
Lawson (1994) pointed out that the economic impact of
predation comprises both direct and indirect costs. Direct
costs include not only the loss of the animals, but also
veterinary care for injured stock, replacement of breeding
stock und reduced profits. Indirect costs are those incurred
through predator control practices, such as the acquisition
of firearms and ammunition, measures taken to protect
stock from attacks, such as the building of protective
enclosures, and the cost of labour und time.

Mills (1990) suggested that it is ditticult to reconcile the
conservation of spotted hyaenas with commercial stock
farming. In less developed agricultural areas and on game
ranches where spotted hyacnas still survive, the
management emphasis should be on damage control. The
future of the spotted hyaena, however, lies mainly inside
rather than outside large conservation areas (sce chapters
5 and 6, and Appendix 1).

[n the case of the brown hyaena, suitable habital has
heen identified on agricultural land in parts of South Africa
(Skinner 1976} and Botswana (Smithers 1971). There is an
adequate supply of food from dead domestic animals,
human refuse, and wild animals. In addition, their major
carnivore competitors, especially the spotted hyaena, are
usually absent. Certain areas of South Africa have been
designated as suitable only for extensive catlle production.



Stuart, Macdonald and Mills (19835) recommended that
these areas also be designated as brown hyaena
conscrvation areas. Here a major effort should be made
for the rational management of the brown hyacna. The
magnitude ol loss of domestic livestock to brown hyaena
predation should be established. although it is likely to be
negligible. Where necessary, attempts should be made to
find economuically efficient control methods, with an
emphasis on non-lethal or selectively lethal methods as
suggested by Sterner and Shumaker (1978) and Wade
(1978). The same applies to the striped hyaena over much
of its range.

The aardwoll is exclusively an inscet eater (Koehler
and Richardson 1990) and there 1s no justifiable case for
control of this specics.

Several management possibilities need to be tested
which might help to minimise the effects of hyacna
predation, particularty on domestic livestock. These
include synchronising births of livestock, proteciing
herds at night in enclosures or erecting portable battery-
powered electrical fences around herds at night, increased
vigilance by shepherds at might during the breeding
scason, the use of guard dogs, [rightening devices such as
strobe lights and sirens, and taste aversion conditioning
(Andelt 1987, Mills 1991), In addition, rescarch is needed
on how farmers can obtain maximum ¢cological benefits
from hyaenas, for example, how best Lo deal with carcasscs
of domestic animals that die from disease, how (o use
hyacnas on their farms for ccotourism and so forth, Onee
cttective measures have been developed they need to be
properly implemented through education and training
CHMpaIgns.

Case studies of hyaenas in farming areas

1. Ower large areas in southern Zimbabwe commercial
cattle runching is giving way to game ranching, or the two
are being combined. Fences between and within ranches
arc being removed and conscrvancies are being formed
through the amalgamation of scveral ranches.

Predation on cattle by large carnivores, in particular
spotted hyaenas, has been significantly reduced on certain
ranches through the implementation of u specific methed
ot herding cattle (K. Drummond pers. comm.). With this
method, a “mob” of 40 same-aged cows arc kept together
from the age of weaning and allocated to a herdsman.
During the day the cattle are allowed to gruze where they
choose, accompanicd by the herdsman, but at night he
brings them back to a central arca. At this central area
there is a simple wirc cnclosure, or “kraal”, plus the
herdsman’s tent. The calves are placed in the “kraal” and
the cows sleep around it. The herdsman’s tent is placed
close to the “kraal™ and his fire 1s made on the opposite
side. It he hears any disturbance during the night heisable
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to chase the predator away. After about six weeks the
kraal is moved to another arca.

This system has several additional benefits: it cuts
down on stock thefl, reduces fence maintenance costs, and
better utilises available foruge since the cattle are {ree to
move where they want to. The major drawback is that the
cattle have fewer hours per day to feed, thus affecting their
weight gain. There are also additional costs in the form of
extra wages to a herdsman. However, this system also
provides employment to local communities.

2. In the area surrounding the Hluhluwe/Umfoloz Game
Reserve in Kwazualu/Natal, South Africa. the loss of
domestic stock to spotled hyacna predation gave rise to
considerable animosity by the local communities towards
the Natal Parks Board (Harvey 1992). Because the hyaenas
originated from the reserve, the feeling prevailed among
the local communitics that hyaena predation was the Natal
Parks Board’s problem. For thisreasoncffortstoencourage
the people to build suitable “kraals™ in which to place their
amimals 1t night did not meel with much success.

A number of problem hyaenas were killed by the Natal
Parks Board in an attempt o improve its credibility with
the communities, In addition, experiments with electrilying
the tence ¢nclosing the reserve proved very successful, as
the number of hyacnas leaving the reserve in a 19km test
strip dropped from 1.2 per night before electrification Lo
0.3 per night after electrification (Harvey 1992). Harvey
(1992) also recommended implementing neighbour relation
programmes such as educational, extension, public
relations and community development projects. Apart
from the obvious importance of educating people, this
might alse encourage them to be more proactive in
combating predators.

3. Holekamp and Smale (£992) reported that the growing
human population around Kenya’s Masai Mara National
Reserve increased the confliet between carnivores and
sympatric pastoralists. Most serious was their report that
large-scale poisoning was increasing around the edges of
the reserve. A single incident of this practice in June 1991
was reported to have killed at least 14 hyacnas.

4. The best example of a survey on predators and their
cllect on livestock in Africa comes Mrom Kruuk (1980) in
Marsabit District, Kenya. The following illustrates the
approach that should be taken when dealing with this
problem, but is all too rarely done,

The economically important predators were found to
bespotted hyaenas, lionsand black-backed jackals, Striped
hyacnas, cheetihs and wild dogs were also present, but
they were not found to be important stock predators,
cither because of low numbers (wild dogs and cheetahs), or
because of their gencrally non-predatory habits (striped
hyaenas).



Spotted hyaenas were found to take some caltle, but
more frequently sheep and goats, all of which were nsually
young anmals. Most livestock were killed by predators
while grazing during the day; only spotted hyaenas kitled
more often at night, Ninety per cent of all kills were made
oulside the protection of livestock holding areas (bomas),
which were successful in preventing stock from roaming at
night as well as in keeping out predators. The construction
of the boma was found to be important, the most solidly
built ones being the most effective. In most predation
incidents, Kruuk found that negligence of the herdsmen
played an important role. The loss of stock could be
prevented by increased vigilance during grazing, by
preventing animals from straying, and by returning herds
1o the manyattas in daylight,

He also identified threc general arcas of improvement
in the protection against predators where government or
international organisations could play a role:

a. Because repealed boma building was having an impact
on the environment and local resources, he suggested
conducting experiments with other less ecologically
damaging methods of livestock fencing, Wire-fencing,
dry-stonc walling, bamboo-fencing and makuti-fencing
were same of the alternative methods promaoted for
investigation.

For the same reason, it was suggested that the use of
sprays against ticks be promoted since ticks were an
important cause of abandoning bomas.

It was also found that predation was less common in
manyattas or villages with dogs than those without
them. Accordingly, it was suggested that extension and
education methods should be developed to teach people
about the use of dogs, that trials should be conducted
with different breeds of dogs. and that research should
be started on the occurrence of rabics amongst dogs
and im wildiife. Theeffectiveness of anti-rabics measures
should also be investigated. In light ol recent findings
with regard to canine distemper amongst domestic
dogs around the Masai Mara Nutional Reserve, Kenya
{Alexander and Appel 1994) this disease should also be
carctully monitored.,

Compensation payment for
livestock losses

The question of paying compensation for livestock losses
as u way ol encouraging land owners or local communities
to tolerate the presence of predators needs to be carefully
considered. [t may be an effeetive tool when properly
instituted and not ubused.

Oli (1991, cited by Nowelland Jackson 1996) discussed
a compensation scheme for the snow Icopard in Nepal.
This can be used as a guideline lor a generalised
compensation scheme. The aim of such a scheme is to
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make local communities more likely to cooperate with
nature conservation authorities and laws protecting
carnivores. To achieve this, the scheme should meet the
following criteria:

1. Itis the management approach most acceptable to the
comnunity.

It involves a direct financial incentive to livestock
OWNETS.

[t involves an endowment fund, with the interest used
to pay compensation, so that it is sustainable.

A management committee is cstablished that includes
representatives from local comumunitics as well as
regional or natienal conservation authorities. Local
representatives are numerically dominant, so both
local people and “outside™ conservation authoritics on
the committee will be held jointly responsible for
perceived shortcomings and successes of the scheme,
and outside conservation authorities will not solely
blamed for any perceived shortcomings.

The management committee serves as a link between
conservation authoritics and local people, und therefore
aids implementation of other conservation measures.

2.

th

It should also be borpe innind that compensation schemes
may have drawbacks and thesc must be weighed against
the advantages beforc a schemc is implemented. The
drawbacks mentioned by Oli in the snow leopard proposal
were:

1. Livestock losses from any cause may have to be
compensated because it is impossible to go to the site
and determine the actual cause o death on all vecasions.
False claims could be difficult to detect, and
compensation of such would set a bad precedent.
ltis possible that local people will accept compensation
and continue to kill the predators secretly, and it might
be difficult to determine that this was happening.
Munagemenl committee members might use their
position 1o gain political advantage, leadimg to a gencral
loss of faith in the compensation scheme.

I the committee failed to function efficiently and
impartially. it would reflect badly on the conservation
authority,

Another importunt constderation is thal compensation
schemes are expensive and many of the countries with
hyaenas arc poor, so the establishment of a suitable fund
may be problematic unless the money can be raised from
an mternational conservalion agency. Also, the
compensation paid must be lower than the market value of
the animals killed. otherwise the system will lay itself open
1o abusc. This, however, will not be satisfuctory to the
farmers unless they can derive additional benefits from the
hyuenas, perhaps through ecotourism. In South Africa it
is also possible to insure particularly valuable animals
against predation.



7.3 Hyaena attacks on people

Hyaenas will cat humans and traditionally many African
tribes put corpses out in the bush for spotted hyaenas to
dispose of {Kruuk 1975a, Chapters 5 and 10} In the
Middle East the striped hyaena is loathed as a grave
robber (Chapter 5). Both these species have also been
recorded to take live humans, the best documented casc
being from the Mlanje region of Malawi where spotted
hyaenas were recorded to kill 27 people over a five year
period (Balestra 1962). Most of the victims were people
sleeping outside at night, usually children, although recently
a woman was dragged from a tent in Kenya (5. Simborg
in lirt, Anonymous 1995, Peterzell 1995).

7.4 Translocation

Instecad of killing carnivores in areas where they are
regarded a nuisance, they have on occasion been caught
and relocated to conservationareas, Most ol these relocated
animals have been released into the new area with little or
no atlempt being made to monitor their post-release
behaviour. Both the brown and spotied hyaenas have
been translocated in South Africa, but no published
information on the results of these translocations are
available at present. Observations on the post-release
behaviour of spotted hyaenas in some areas are presently
being conducted (M. Hofmeyer pers. com),

The only documented study of the post-release
behaviour of a large African carnivore is that of Hamilton
(1981) with leopards in Kenya. It was concluded that the
translocation was not sufficiently successtul to justify its
coniinuation as a rational conservation and management
policy.
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Mills (1991) concluded that the translocation of large
carnivores is a complicated management practice,
Animals released into arcas where their specics already
exists will have to compete with the established residents
in the arca to the detriment of onc of these groups. Thoese
that are released in areas where the species has been
exterminated wiil have 1o lace the same pressures as their
conspecifics before them did. A transtocation should
only be attempled if a species is extinet in an area, the
causes of its extinction are known and controlled in the
new arca. and conditions (o support a viable population
are available. With social carnivores like spotted hvaenas
the question of mixing animals from different groups
further complicates the problem. Studies of dispersal and
social behaviour of spotted hyaenas (Mills 1990, Holekamp
et al. 1993) suggest that unless matrilineal subgroups of
adult females can be translocated together. the effort is
likely to fail. Females are clearly uncomfortable moving to
4 new home range unless they have female kin to ease the
transition.

Whenever a translocution operation s carricd out,
adequate follow-up observations are essential to assess the
success of the exercise. Only when an adequate number of
studies have been carried out will we be in a position to
judge ifand when these high profile conservation measures
should be embarked upon.

Another important consideration with regard to
translocations is the question of genetics. Tt is important
to deternune the level ol genetic differences between
surviving populations before mixing animals {rom
different populations because of the possible deleterious
long-term genctic consequences of such a strategy (Ashley
et al. 1990). Before this information is available a
conservative policy with regard to mixing populations is
recommended.



Chapter 8

Survey and Census Techniques for Hyaenas

Gus Mills

8.1 Introduction

Itisimportant to be uble to assess the status and distribution
of animals and to monitor pepulation trends, especially in
the case of rare or endangered species. However, as is the
case with most carnivores, this 1s extremely difficult to do
with hyaenas. They are nocturnal and often live at low
densities, so that ground and air transect methods, routinely
used on large herbivores, are not usually appropriate.
Accordingly, some special technigues have been developed,
or established methods modilied to accommodate
particular sitvations. In this chapter the methods that
have been used to census and survey hyaenas are reviewed
and evaluated. In addition, some suggestions dre made for
other methods which might prove usctul in determining at
least order of magnitude measurements ol hyuaena
distribution and abundance,

In general the census methods discussed here have not
been tested for bias and accuracy. This means that the
results from these types of census must be interpreted with
great care. Each method has its drawbacks, is based on a
number of assumptions and needs (o be calibrated. Tdeally,
several independent surveys of a population should be
carried out in order to arrive at an accurate and precise
figure.

8.2 Questionnaire surveys

Questionnaire surveys have been used as a first step In
documenting the status and distribution of a species. (As an
example, the hyaena questionnaire survey used lor this
action plan s given in Appendix 5). In Zunbabwe, Bowler
{(1991) successfully used a carefully constructed
questionnaire survey lo asses large predator damage to
livestock. Questionnaires arc advantagecous because they
reach alarge number of people, may cover a large area (c.g.,
several continents), and are relatively inexpensive. lowever,
the amount and quality of information that is accumulated
is limited and inadequate. This in itself” can be used 1o
wdentify problem areas and to inttiate more detailed studies.

8.3 Extrapolation

Population densities have been calculated for a range of
species, including hyaenas, by extrapolating observations
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of home range and group size from known or radio
collared individuals made during studies not primarily
concerned with monitoring population trends {Whately
and Brooks 1978, Tilson and Henschel 1986, Richardson
1985, Mills 1990, Chapter 5). Although such observations
muy lead to accurate measurements of numbers und
densilies, they are not conducive Lo census and monitoring
studies as Lhey are expensive and time consuming (o
carry out.

8.4 Line transects

A dayuime line transect survey was used to census spotted
hyaenas on the short grass plains of the Screngeti during
the tme ol year when the wildebeest migration was
concentrated there (Anonymous 1977). The high density
of hyacnas on the plains at this time and the extreme
openness and [latness of the habitat combine Lo make this
area one of the few places in the world where it is possible
to get reasonable data on hyaena population densities by
this method.

The method has been moditied by Hofer and East
(1995a) 1 an altempt to give a more accurate estimate of
the number of spotted hyacnas on the Screngeti plains
while taking into account the unusual commuting system
of the spotted hyaenas in this area. This modification
requires detailed knowledge of some of the animals, A {irst
series of transects 1s driven during the wel season when the
migratory herbivores are present inside the censusing area
and many of the hyacnas foraging inside the area are
commuters that originate {rom clans which maintain
territories outside the censusing area. In addition, both the
proportions g (wet scason) and p o (dry season) of
commuting clan members {rom a territory 1s calculated by
tallying known individuals scen at the den ot 4 ¢lan from
which all members are known. A second line transect
survey 1s conducled during the dry season when the
migratory prey, and thercfore the commuting hyaenas,
are oft the plains and the only hyaenas present originate
{rom territories inside the censusing arca.

By applying a simple formula (see Hoter and East
19954) using data from the (wo trunsect surveys and the
den surveys, an estimate of the total hyaena population
size s obtained:

N=(p, XN -p, XN p xil-p }]

1]



where NV, and N, arc the census estimates from the wet
and dry scasons and p,. and p, are the proportion of
clan members commuting during the wet and dry season,
respectively.

The value of this technigue is that it gives an estimate
of the population even though it 1s not known lrom how
far the commuting animals have travelled, Simply
conducting the transect surveys in the wet and dry scasons
gives high (wet season) and low (dry season) figures with
no indication of the proportion of animals that are resident
on the plains. This method makes the ussumption that for
a given scason in all clans a similar proportion of clan
members commute.

In anether method, Spong (1995) based a population
estimation on the short grass plains of the Serengeti on the
number of aclive dens, rather than on the number of
hyuenas observed. The dens were located by driving
transcets during the dry season (i.c. when the migratory
prey were absent). Short-term observations at the dens
established which ones were shured by the same clan and
which belonged 10 separate groups. From these duta
cstimates of the number of territories and their approximate
sizes were made, and the population size was ¢stimated
using a4 mean clan size calculated from more intcnsive
observations on a sample of the clans in the area.

8.5 Lincoin index

The Lincoln index is a widely applied and most useful
method for estimating animal abundance (Scber 1982). It
ts 4 mark-recapture method which relics on a number of
underlying assumptions. The most important assumptions
arc that marked and uvnmarked animals have the same
probability of being caught (resighted) in the second
sample, and that the population is closed, with no
recruitment and mortality during sampling, Several
workers have made use of a modified Lincoln index for
censusing spotted hyaenas in different habitats,

Kruuk (1972a) calculated the number of spotted
hyacnas in the Ngorongoro Crater, Tanzania by marking
a sample of animals with car notches. He then estabhshed
the proportion of marked hyaenas in each clan range
during ning visits to the crater over three years, and
compared this with the number of marked hyaenasassumed
to be present at that time (i.e. after discounting marked
hyaenas that had either died oremigrated). A lesselaborate
method was applied, whereby merely the proportion of
marked to unmarked hyaenas seen during an obscrvation
period was noted. regardless of the place of marking and
resighting. Interestingly, a similar estimate of total
population size to the one derived by the more detailed
method wus oblained (Kruuk 19724a).

In the Serengeti, where the hyaenus move over a much
larger area, and where they do not mix randomly, the area
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was arbitrarily split into a number of smaller regions and
4 modified Lincoln index waus caleulated. The population
was assessed as the sum of the populations in the smaller
regions (Kruuk 1972a). As has been mentioned, line
transeel methods have also been used to census this
population.

Sillero-Zubiri and Gottelli (1992b) used a Lincoln
index approach to study the population of spotted hyacenas
in the equatorial mountain forests of Aberdare National
Park., Kenya. Because resighting opportunities were so
few 1 the dense vepgetation they used amplified tape
recordings to attract hyaenas to bait sites, Using sightings
of known, car-notched hyaenas, population size was
cstimaled over a four month study period.

Although this method has heretofore only been used
onthe spotted hyaena, it could be used on the other species
as well. The problem is that the other species gencrally live
at lower densities than spotled hyaenas, hence the effort
involved in obtaining resightings of marked animals is
likely to be high. For examiple, resightings of aurdwolves
are unlikely to be [requent enough to make this method a
viable one. Moreover, aardwolves are not known to
respond Lo any lype of sound. Brown hyacnus can be
attracted by the sound of the distress call of a small prey
animal such as a springhare and it is likely that a similar
call will attract striped hyaenas as well,

Provided that the assumptions pertaining to the Lincoln
index can be met. this is a usetul method for censusing
spotted hiyaenas, and with innovative thinking ¢an be used
in a variety of situations. In order to conform to the
assumption that the population is closed. the time period
for the follow up observations of marked and unmarked
animals should be kept to a minimuni.

Most users of the Lincolp index have only produced a
population estimate, without calculating a variance. This
makes it difficult to compare census estimates. A list of
available variance estimates is provided in Seber (1982)
and whenever possible should be given.

8.6 The use of sound

Spotted hyaenas have been surveyed by the use of sound
over large areas of northern Kenya (Kruuk 1980} and over
the entire 20,000km? Kruger National Park {Mills 1985b,
Mills and Juritz in prep). The method has also been used
in combination with mark-resighting observations {(Krunk
19724). In the Kruger National Park an amplified, six
minute long tape recording of sounds known to attract
spotted hyacnas (i.c. the bleating of a blue wildebeest calf,
spotted hyaenas mobbing lions, an inter-clan fight. and
hyaenas squabbling over a kill) was played twice at {73
calling stations, with a break of about 5 min between each
play-buck. All hyaenas attracted to the calling site within
30 nunutes of the commencement of the play-back were



counted. Calling stations were situated more than 10km
apart.

Experiments determined that hyaenas were attracted
to the sound from a maximum distance of 3.5km, taking
a mean of 21 minutes to appear, and that they responded
in groups; i.c. if one responded, all of them did, Within a
3.5km radius of the calling station, the response was
independent of distance and was estimated to be 0.55, with
the 95% confidence intervals being 0.25 0.60, This
information ¢can be combined with the census counts from
a given habitat to form a probability model which can then
be used Lo estimate the expected number of hyacnas per
unit area. The model also adjusts for non-response and
offers the possibility of comparisons between years and
between habitats (Mills and Juritz in prep).

A limitation of this method is that spotted hyaenas
quickly become habituated to the tape so that the
repeatability of the technique is severely limited. Surveys
should probably not be repeated in the same area more
than twice per year. A possible way to overcome this
problem is to offer some kind of reward in terms of food
to the animals.

The possibility of using sound to attract brown and
striped hyaenas also exists, bul because of their solitary
habits and generally low densities this method is only likely
to produce satisfactory results with inlensive sampling. or
where the species oceur in unusually high densitics.

8.7 ldentification of individuals

It is possible 10 identify individuals by using physical
characteristics such as pelage patterns and nicks in cars
(Holckamp and Smalc 1990, Hofer and East 1993a). 1f
these individuals can be photographed or skewhed, u
reference cellection may be built up of animals in a
particular area and in this way an idea of the population
numbers may be obtained. This method works best on
high profile. diurnal species like 1he wild dog (Maddock
and Mills 199} and chectah (Bowland and Mills in prep) in
national parks or game reserves that receive many tourists
and have a good network of roads,

It is feasible to photograph animals for individual
identification by means of automatic cameras with built-
in llashes attached o tread-plates and hidden two-way
switches, However, attempts to do so with leopards have
metl with little success (Smith 1977, Stuart and Stuart
1991} and similar problems are likely to be encountered
with hyaenas.

8.8 Tracks, signs, and vocalisations

In India tiger numbers have been estimated by identifying
pug marks, by measuring pug mark size or recognising
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peculiarities or deformities (Panwar 1979). However, the
validity of this method has been questioned, as it is often
extremely difficult 1o differentiate between the pug marks
of different individuals (Schaller 1967).

Recently, Smallwood and Fitzhugh (1993) developed a
technique for identifying individual mountain lions by
their tracks. This involves tuking measurements from
acctate tracings and applying multiple-group discriminant
analysis. These authors (Smallwood and Fitzhugh 1995)
also describe a technique for detecting population trends
of mountain lions in California by counting track sets in
randomly sclected quadrats. 1n addition, they maintain
that their technique permits estimates of population size
and demaography alter individuals are identified by their
tracks, and after linear density on roads is calibrated from
spatial density at intensive study sites. 1t might also be
possible to measure spatio-temporal associations with
competing species.

Stander (in press) has also shown the validity of track
counts for measuring population densities of large
carnivores. In Namibiu, he compared results [rom spoor
counts with those frem radio tracking studies. [n this
study the track density of leopards, lions and wild dogs
showed a strong linear correlation with true density. The
success of this study was dependent on the skills of the
local San trackers, who proved they were able to
differentiate bewween individual leopards.

A less ambitious application of this technique might be
1o conduct an initial survey by mercly driving along a
transect and counting the number of tracks crossing it Of
course this technricque is only possible on suitably sandy or
soft substrates; dust roads are often ideal. Where brown
and spotled hyacnas are sympatric, and, 1o a lesser extent,
striped and spotted hyaenas, care must be taken in
differentiating the spoors of the two species.

The prominent whate scats left by hyaenas are another
potentially nsetul sign for documenting relative densities,
or at least presence ol hyacnas. Again the similarities in the
scats ot brown and spotted hyaenas on the one hand and
spotted and striped on the other, demand that considerable
caution be applied when assigning the species to the scats.
This 13 complicated by the fact that the scats of other large
carnivores, in particular feral dogs, may be also conlused
with those of hyaenas. The major difference is that bone
fragments in hyaena scats are normally smaller and
smoother than those in the scats of dogs, because of the
more efficient digestive system of hyaenas. Additional
information sucth as tracks or pastings (Mills 1990) should
be used it possible Lo confirm identification. 1f hyaenas are
suspected in an arca it night be possible to verify this by
putting out a bait [or them to fead on,

Vocalisations of spotted hyacnas, i particular the
long-distance whoop call, may also be used to at least
establish the presence of spotted hyaenas in poorly known
areas, or 1o give an index of relative changes in density



over time in & particular area. Taking this method further,
M.L. East and H. Hofer (in prep) recorded the rate of
whooping sequences at stationary listening stations in 4
study area. By comparing these with the known ratc of
whooping inan adjacent better known arca an approximate
estimate of density in the less well studied area was made.

8.9 Conclusions

Clearly, establishing the status and trends in populations
of hyaenas is a difficult process. However, through
innovative thinking it may be possible to overcome many
of these challenges, (Table 8.1). Each situation should be
assessed individually, The method employed will depend
on the objectives, the specics concerned, the area and
habitat, and the amount of money and time available.
Quite simple techniques can yield useful information.
At this stage it 1s important to identify areas where
hyaenid surveys are required and to prioritisc these. Then
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Table 8.1. Methods which may be used to survey
and census hyaenas.

Method Aardwolf Striped Brown Spotted
hyaena hyaena hyaena
Questionnaire Yes® Yes* Yes" Yes*
Extrapolation Yes* Yes Yes* Yes*
Transect No No No Yes*
Lincoln Incex Yes Yes Yes Yes*
Sound No No No Yas”
Individual 1D Yes” Yes Yes Yes*
Tracks and signs  Yes Yes Yes Yes

* Has been used.

the required surveys need to be implemented in order to
document the status of hyaenas in the priority areas.
Ideally this should be a prerequisite to identifying the most
important conservation research and management
programs for the Hyaenidae family.



Chapter 9

Hyaenids in Captivity and Captive Breeding:
Aims and Objectives

Alan H. Shoemaker, Jack M. Grisham, Laurence G. Frank, Susan M. Jenks, Ingo Rieger
and Charles A. Brady

9.1

Historically, all four hyaena species have been commonly
keptincaptivity, but often not kept well. Linnaeus described
the striped hyacna in 1758, probably basing his description
on specimens kept in European menagerics. In all too
many cascs, zoos obtained them as an alterthought to
their collection plan (if' they had a plan); using them to fill
emptly cages uniil something “better™ came along. Later,
in subsequent planning processes, many zoos allocated
larger and betler facilities to taxa considered morce
charismatic by the public and/or staff. As a result of this
haphazard approach to hyacna husbandry, hyacnids have
been sporadically propagated and too oflen been relegated
to inferior cxhibits. As a result, they arc now facing
“extinction” in many of the world’s captive collections.

Introduction

9.2 Captive trends

Within any collection ol captive animals, hyacnas compete
forlimited cage space with other similarily-sized carnivores.
While the exact identity of these competitors varies between
institutions, lurge canids are their most serious competitors,
In some institutions, they also compete for exhibit space
with medium or large felids, or ursids.

In addition to overt competition, zoos now realise that
many large carnivores, including hyacnas, have historically
been housed in substandard exhibits. Becausc these older
cxhibits were inadequate for many species to demonstrale
various aspects of their social and reproductive needs,
numerous zoos are now replacing them with better ones
that are larger and allow their inhabitants 1o demonstrate
more complete repertoires of natural behaviour. Part of
this process, however. includes an overall reduction in the
number of exhibits, and hence, a reduction in the number
of species being maintained by zo0s, As a by-product ol
this change, hyaenids are losing out to large felids and
cunids.

From a husbandry point of view, hyacnas are easily
kept. Discase problemsare minimal and itis not uncommon
for captive hyaenas to reach 15 20 years of age. However,
propagation in zoos has been limited, and because some
owners have experienced problems in placing captive born
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voung, many pairs have been separated or females
implanted with birth control devices to prevent further
breeding. Compatibility has also been a problem with
some pairs, especially when introduced as adults. As a
result, many compaltible pairs were developed Mrom litter
mates and severe inbreeding has been observed in some
captive collections (I. Rieger, unpublished data). Also,
many individuals, especially spotted hyaenas. have never
been closely examined to confirm their genders. As a
result, some non-breeding “pairs” have later turned out to
be same-sexed specimens,

9.3 ISIS data

Data contained within the International Species
Information System (18IS) give some idea of how
hyaenids have lared as a captive, yet unmanaged group of
specics. 18IS s a computerised data bank containing
present and historical inventory information on captive
amimels held by zoos and other collections which participate
i the program, It is housed at the Minnesota Zoological
Garden, Apple Valley, MN, USA. For practical purposes,
1SIS members include most zoos in North Amcerica, as well
as a large and continually growing number of zoos and
other types of collections in Europe. Australia. and other
regions.

To place the situation perlaining to hyaenas in zoos in
perspective, ISIS reporting zoos in North America reported
holding over 280 lions on 31 Dccember 1995 and 1SIS
reporting zoos in Europe reported an additional 245
animals.

Aardwolf

Because of its nocturnal habits and poorly understood
husbandry requircments, the aardwolf has only
sporadically been keptin captivity. This has changed over
the past decade and at the end of 1991, 10 zoos reported
keeping 39 aardwolves. All are probably derived trom the
population in southern Africa, Of these, 33 werce reported
to be captive born and live wild born. There were eight
young born in 1991,



Since 1991, this species’” population has increased
despite no significant change in the number of holding
institutions. As a result, ISES reported 54 aardwolves in
15 zoos by June 1993, This population further reported
six captive births, but infant mortality has been high.

Striped hyaena

The striped hyagna has fared litde better. During 1991,
only 43 animals were reported in 17 zoos. One captive
born pair were identified as Hyvaena h. fiyaena and another
as Hyaena h. syricca; the rest are not identified by
subspecies. Included within this population are 34 animals
said to have captive born origins, two that were taken from
the wild, and seven of unknown ancestry, a trend suggesting
d lack of availability from the wild or a lack of interest in
obtaining additional specimens. Thirteen captive births
were reported during 1991.

Over the next 30 months, the population reported 10
[SIS by 20 zoos grew Lo 62, but this increase could also
be caused by a growing participation in the I1SI§
database by zoos throughout the world, Regurdless,
the origins of captive striped hyaenas have chunged
little, with 73% reported being born in captivity and
only 7% known to have been captured in the wild. Births
declined from 1991 to 1993 from 13 to only 6 despite an
apparent increase in the captive population. On 30 June
1996 22 zoos reported holding a total of 64 siriped
hyaenas.

Brown hyaena

The brown hyacna has fared worst of all. Although the
populition presently in captivity would appear unchanged
over time, data from the international studbook shows a
steady decline in animals held captive outside their natural
range (Shoemaker 1983}, This trend is generally attributed
to exhihit problems stemming from the species’ nocturnal
nature, problems arising [rom compatibility, and a lack of
reproduction. At the end of 1992, 37 individuals were
present in 13 collections, but six of these holders were in
South Africa or Zimbabwe where stock is obtained from
the wild. Moreover, only one zoo outside Africa has
reported successfully breeding the species in recent years,
and the hand-reared history of this single young suggests
it will probably not have any long-term impact on the
conservation of the species as a whole. The remaining
animals were composed primarily of post-reproductive
animals, and were ofien maintained as single individuals
(Shoemaker 1983).

At the end of 1996, there were 10 brown hyaenas at the
D¢ Wildt Cheetah Breeding Centre in South Africa, but
there have been no births [or over [ive yeurs.
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Spotted hyaena

At the end of 1991, 21 zoos participating in ISIS reported
data on 55 living spotted hyaenas worldwide, Of these, 36
were born in caplivity, nine were born in the witd, and ten
were of unknown origin. Admittedly these figures do not
include all known animals held in captivity. For example,
the large and very successful colony at the University of
Calilornia at Berkeley has an additional 40 animals that
were nol reported Lo ISIS. Repardless, these data do
demonstrate a general lack of interest in the specics by the
several hundred zoos participating in the program.
Moreover, these 55 zoo-held animals only produced eight
offspring during 1991 (almost certainly not all of which
survived). During 1991, four animals were added to the
captive population rom the wild.

Between 199] 1993, this trend changed little. While
ISIS usage cxpanded over the next 30 months as additional
zoos outside North America joined the program, the
number of spotied hyaenas reported to be maintained by
zoos only increased by two. Moreover, the 24 zoos
possessing the animals reported only two births. Were it
not for the breeding successes experienced by the Berkeley
collection, the captive population would appear
unsustainable, In June 1996, 27 zoos reported holding 72
animals.

9.4 Extant programs

Even considering that there are only four species in the
Hyuaenidae, the present lovel of regional and international
captive management programs is low in comparison to
other carnivore families. Only the brown hyaena has
pedigree data available in the form of an international
studbook (Shoemaker 1983). However, due to continuing
problems in propagation, this program has contributed
little to the species’ overall conservation and was
discontinued in 1993, Regionally, an aardwol{ studbook
exists for captive individuals maintained in North America
(Lyon 1994) and a similar studbook for spotted and
striped hyacnas maintained in that region is being preparcd.
Overall, hyaenas are included with the American Zoo and
Aquarium Association's (AZA) Canid and Hyaena Taxon
Advisory Group (TAG) because of the similarity of
husbandry needs for both tamilies.

Management programs in other regions appear to he
lacking. The European captive breeding program f{or the
conservation of endangered species (EEP) has no
management plans for hyacnas, In the United Kingdom,
a Canid and Hyaena TAG exists but no hyaemids are
presently targeted for management. In Australia and New
Zealand, hyacnas have low priority, with zoos retaining
hyaenas for exhibit purposes only, No other management
plans are present in Europe, Indian, Japan or India. In



Africa no management plans in the African Preservation
Program arc in place in any zoos for any hyaenid species
and none are planned.

9.5 North American cage space
allocation

In North America, a Carnivore Space Survey for AZA
z00s was compiled by Mellen er ¢l (1993) that included
data on present and future cage spaccs allocated for
hyaenids by AZA zoos in North America. Although similar
studics are not known [or zoos in other regions, the
general lack of management programs outside North
America suggests that the situation in those regions is
similar, The survey results are given in Tables 9.1 and 9.2.

Table 9.1. Allocation of current and future cage
space to hyaenid species in American Zoo and
Aquarium Association (AZA} zoos (Mellen ef al.
1992).

Current Future
cage space cage space
Generic Hyaena 0 6
Aardwolf 10 6
Striped Hyaena 7 11
Brown Hyaena 0 0
Spotted Hyaena 11 10
Total 28 33

Table 9.2. Allocation of present and future cage
space to hyaenids in American Zoo and Agquarium
Association (AZA) zoos (Mellen ef al. 1992).

Cages Adults  Juveniles
Current population 28 48 1
Current capacity - 42 30
Future capacity a3 63 54

Based on these results and considerations of age, founder
representation and behavioural issues, the AZA Camd and
Hyaena TAG developed a Conservation Assessment and
Management PMlan (CAMDP) and recommended that existing
hyaena and aardwoll spaces be divided between aardwolves
and spotted hyacnas (Anonymous 1992). New founders
for the nardwolf are needed. The TAG also recomimended
that brown hyaenas and striped hyaenas should be phased
out of AZA zoos and other collections in North America
through natural attrition.

9.6 Objectives for international
captive breeding efforts

In developing status categories for international caplive

programs, the Canid and Hyaena TAG applied
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proposals based on the Mace and Lande (1990) criteria

to hyacnids in order to assess the degree of threal to the

various taxa. This system defines three categories of

threat:

1. Critical: 50% probability of extinction within 5 years

or two generations, whichever is longer.

Endangered: 20% probability of extinction within 20

years or ten generations, whichever is longer.

3. Vulnerable: 10% probability of extinction within 100
years.

On the basis of these criteria, the CAMP (section 9.5)
concluded that the four species of hyaenids are much less
threatened than some other large carnivores. None of the
four hyaenid specics were considered Critical or
Endangered: the brown hyaena wasconsidered Vulnerable
and the other three were considered safe. (These status
catcgories preceded the revised status criteria and
assessments given in chapter 5). The subspecies of the
striped hyaena from northwest Africa, Hvaena hvaend
barbary, ts considered Endangered under the U.S. Fish
and Wildlife Service's Endangered Species Act and given
the status of Critical.

While the captive status of Hyacenmids in all regions of
the world is apparently similar to the situation in North
America, the collective recommendations of the CAMP
for fulure captive programs of zoos in all regions arc
different from the recommendations for AZA zoos. They
arc influenced by the present and future availability of
cage spaces, the availability of new founders both now and
in the future, and the hope that additional zoos in range
countrics will become more involved in ex sifie conservation
of hyaenids. Furthermore, captive populations are now
being treated as integral parts of metapopulations that are
managed by conservation strategics and Action Plans. In
this spirit, the canid, hvaena and aardwolf CAMP applied
a systent of categories for captive propagation to develop
a conservation scheme for hyaenids. These categorics are
defined in Table 9.3,

According to ISIS, there are approximately 145 living
hyaenas and 40 aardwolves within participating zoos
worldwide. If, as some believe, 25% of the world's captive
wildlife within the world’s 1100 zoos is entered into ISIS,
then there is a conservative possibility of 300 spaces for
hyaenas, and 100 spaces for the aardwolfinzoos worldwide,
even when competition with large canids is taken into
consideration.

As a result, the CAMP’s recomumendations for captive
management of hyaenid species worldwide are that the
brown hyacna should he managed as a Nucleus I species,
and that the other three specics should be managed as
Nucleus 1 species. The North African subspecies of the
striped hyaena should be managed as a 90/100 1 species if
founders become available, und preferably by zoos within
this taxon’s natural range.



Table 9.3. Categories of captive propagation used by the canid, hyaena and aardwolf Conservation
Assessment and Management Plan {Anonymous 1992) for the development of a captive conservation

scheme for hyaenids.

Captive Recommendation

Level of captive program

90/100 |

Population sufficient to preserve a minimurn of 80% of the average heterozygosity of the
wild gene pool for 100 years developed in 1-5 years.

90/100 1l

Population sufficient to preserve a minimum of 90% of the average heterozygosity of the
wild gene poot for 100 years developed in 5-10 years.

Nuc |

A captive nucleus (25-100 individuals} to always represent a minimum of 98% of the wild
gene pool. This type of program will require periodic, but in most cases modest,
immigration/importation of individuals from the wild population to maintain this high level
of genetic diversity.

Nuc I

A captive nucleus {25-100 individuals) should be maintained in captivity. These taxa may
not be of conservation concern, but may already be present in captivity or otherwise known
or poorly monitored, so in some cases, they are included pending review of population
estimates or further survey work. For species already present in captivity, the captive
nucleus should be managed as well as possible.

Eliminate

A captive nucleus should not be maintained in captivity. These taxa are not of conservation
concern and are plentiful in the wild. The present captive population should be managed
to extinction. (For some North American and Palaearctic species, decisions to eliminate
from captive collections are less conservative. These populations are closely monitored
and in the event of a decline can be rapidly brought into captivity).

No rec

Establishment of a captive program is not recommended.

g5




Chapter 10

Cultural and Public Attitudes: Improving the
Relationship between Humans and Hyaenas

Marion L. East and Heribert Hofer

One of the aims of this Action Plan is to promotc a
better understanding of the four existing hyaena
species. Qur survey of cultural and public attitudes
towards hyacnas in this chapter suggests that this will
be a major task, given the ingrained prejudices that
exist in many cultures towards hyaenas, particularly
the spotted hyaena. All hyaena species are probably
tainted to some degree by the prejudices suffered by
spotted hyaenas, thus any improvement in attitudes
towards spotied hyaenas will probably benefitall hyaena
species.

First « summary of cultural attitudes as revealed by
the information from the Action Plan questionmaires
and our general literature survey is presented. Then
current public attitudes amongst five important larget
groups arc considered, that have the potential to either
¢nhance or diminish the chances of successful
conservation of hyaenas. Finally, some idcas arc
discussed for the implementation of a public campaign
for the conscrvation of hyacnas.

10.1 Cultural significance of
hyaenas: many cultures, many views

Hyaenas are important animals in many cultures. They
are viewed with contempt and fear and frequently
associated with witcheraft, as their body parts are
used as ingredients in traditional medicinal treatments
{Tables 5.3 and 5.7). They are thought to mfluence
people’s spirits, snatch children, rob graves, and steal
livestock. This section summarises some of the historical
and present belicfs about hyaenas as described n the
Action Plan questionnaire survey and the literature,

Striped hyaena

The striped hyacna evokes many superstitious lears because
of reputed and documented cases of injuries to adults
sleeping outside, snatching and killing of children and
grave robbery. Most cultures consider the striped hyaena
to be a predator of lhivestock. In addition, it 1s widely
exploited as an aphrodisiac and utilised for traditional
healing (Table 5.3).

In Armenia, Azerbaidjan and Uzbekistan, the striped
hyacna was held responsible for the disappearance of
unattended small children.

‘Throughout the Arabian peninsula and northern Africa
it 1s loathed as a grave robber. Amongst Arabs in Israel, it
is considered a demonic creature. A widely believed story
says thatif you meet 4 hyaena it rises up on its hindlegs and
puts its forclegs on your shoulders. Then it breathes into
your face and so hypnotises you. You then have to [ollow
itinto its den where it sucks oul your brain. The spell can
only be broken if somebody meets you while following the
hyaena, makes a cut in your skin and spills some drops of
vour blood. Another beliet considers that the flesh of the
right side of a striped hyaena has healing properties
against many illnesses bul the left side is poisonous
{H. Mendelssohn, pers. comm,).

Photo 10.1. A striped hyaena strung up on a road sign in Saudi Arabia.

_C. Naumann



In Jordan, the striped hyaena was traditionally
considered a threat to human life, as man is supposed to be
the favourite food of the striped hyaena, and hence “the
maore hydenas a man can kill, the stronger and braver he is
seen to be” (Al Youmis [993). In northeast Jordan, graves
were cemented over to avoid disturbance by striped
hyaenas, and nomads constructed cairns of stones to
protect the dead {Harrison and Bates 1991).

‘I'he striped hyacna is still the object of much local
superstitious belief in Saudi Arabia. Itis generally loathed
as a grave robber and is severely persecuted by baiting.
tracking and trapping as evidenced by many rcports of
dead byaenas hanging in trees and on sign posts (Gasperetti
et al. 1985, Seddon 1996).

InIndia attitudes towards hyaenas vary widely between
regions. In some areas it is persccuted by vandals who
locate and destroy dens in open habitats, in others it is
ignored, and in yet others villagers are known to gather in
the evening and watch hyuaenas leave their caves at dusk.,
The animal 1s often trcated as “untouchable” (i.e. left
alone) due (o its scavenging habits.

In Afghanistan striped hyacnus are caught fororganised
lights between domesticdogs and hyaenas forentertainment
{(Naumannand Nogge 1973}. Hyaenas are reputedly caught
by a naked man who crawls into the den murmuring
prayers. This drives the animal to the back of the den where
itistied down with little resistance (K ullman 19635, Naumann
and Nogge 1973). In the 1960s, approximately 25 striped
hyaenas were caught every ycar by hunters who
overpowered the hyaenas inside their caves. (Kullman
1965, Hassinger 1973).

Brown hyaena

Although used in traditional medicine and rituals, the
brown liyaena is not nearly as sought after in this regard
as the spotted hyaena.

Spotted hyaena

The spotted hyacna evokes fear and contemipt in many
culturcs because it plays an important role in witcheratt.
Forinstance, in Tanzania some witchdoctors collect spotted
hyaena cubs from communal dens and raise them in pens
to enhance the witchdoctors’ status. The witchdoctors are
said to ride on the back of spotied hyaenas to their secret
ceremonial gatherings at night. Although there have been
documented cases of injuries caused by spotled hyaenas 1o
adults sleeping outside, the reaction of local people to such
events 1s muted and notably different from the reaction of
other cultures toward striped hyaenas. We know of no case
where spotted hyaenas have been persccuted in such cases,
and until recently (sce below) there have been no reports of
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snaiching or killing of children or of grave robbery, asis the
case with the striped hyucna.

In the Muwara region of Tanzania people believe that if
a child 1s born at night while a hyaena is crying that child
will most likely become a thiel. In the same area, hyaena
[aeccs are believed to enablc a child to walk at an early age;
it is therefore not uncommon to sce children wearing picees
of clothes with hyacna faeces wrapped in them (Mchitika
1996).

In several caltures in East Africa itis considered “fun™
to taunt and kill spotted hyaenus in traps or during “target
practice” (questionnaires. personal observations). All
cultures consider the spotted hyaena animportant predator
of livestock. In some areas it 1s utilised for traditional
healing (Table 5.7).

In Ethiopia, the hyaena men of Harar are famous for
provisioning spoticd hyacnas, a case worthy of detailed
documentation, as here a local culture cherishes hyaenas
and has made them a tourist attraction. In other areas of
Ethiopia the spotted hyaena is toleraled as long as it does
not kill stock. Tf it does Kill livestock. it is shot or hunted
with traditional weapons.

In Guinea-Bissau, the spotted hyaena was previously
considered useful as a “cleancr of the wild™, but now people
feelthreatened by itas it has been blumed for the kidnapping
of unsupervised children (Paris 1991). In the region around
Mansoua some men are said to be transformed into spotted
hiyaenas at night; when they are discovered they are killed
but do not recover their human origin (Robillard 1989).

In Kenya, attacks on humans are considered rare; since
the 1960s medical assistance by the Flying Doctors was
requested for approximately two dozen confirmed cases
(A Spoerry. pers. comm.). The areas in which attacks occur
are mostly inhabited by nomadic people with light or
temporary housing and where the local people do not bury
human corpses but traditionally leave them in the open to
be consumed by hyaenas. According to traditional belief
amongst Masal and other tribes, somcthing was wrong
with a person during his/her lifetime if hyaenas do not
consume the corpse. Hence to ensure the consumption ol
the corpse and to avoid social disgrace, corpses arc often
covered with fal and blood tfrom a slaughtered ox to make
it more attractive for scavengers. The usual assumption
{Peterzell 1993) that an attacking hyaena must be rabid has
apparently not been confirmed in any case (A. Spoerry,
pers. comm.).

In Malawi, the spotted hyaena is considered a pest and
menace and not tolerated by local people outside
conservation arcas.

10.2 Public attitudes

Five target groups are considered because their activities
have the potential Lo influence the conscrvation of hyaenas



in a positive or negative way. Information on the attitudes
of these groups was derived from scveral sources; specific
studies of target groups, the Action Plan questionnaire,
and a preliminary questionnaire survey in Tanzama to
asscss current atlitudes towards hyaenas and knowledge
of the behaviour and ecology of spotted hyagnas. Neither
of the questionnaire surveys fulfil all of the requirements
for scientific surveys, as no cffort was made to target a
representative sample, The resulis should therefore be
treated with caution. However, in the absence of any
scientific surveys the information gathered by these
preliminary exercises may be of some value.

Official attitudes

According to the Action Plan questionnaire survey, official
attitudes towards hyaenas vary widely between countries.
There is often a discrepancy between the legal classification
of a species and the attitude displayed towards it by the
activity of officials. This may be an advantage or a
disadvantagefor the conservation of a specics, For instance,
the legal classification of the spotted hyaena as “vermin™
in Ethiopia is not being followed up by officials due to a
combination of lack of funds and benign neglect. On the
other hand, shooting, spearing or poisoning of hyaenas is
prohibited in Kenya but there is no effective protection
because hyaenas arc viewed with contempt, indifference,
or as a pest by certain officials,

Because it is frequently not recognised as a separate
species, or its presence in a country is unknown to most
people, the aardwolfis usually ignored. The general ofTicial
attitude towards the striped hyaena is one of neutrality or
neglect. Exceptions where the striped hyaena is considered
an asset include Turkmenistan, Oman, where it 18
considered a useful scavenger, and Israel, where it is
protected and tolerated at feedingstations run for vultures.

The official attitude towards the brown hyaena in
South Africa varies between provinces. In the Free State,
a predominantly sheep farming region, it is regarded as a
problem animal and hunted by a government sponsored
prcdator control hunting club. In what constituted the
Transvaal, however, the brown hyaena is classified as a
Protected Wild Animal and scen by conservation
authorities as an asset. In Botswana, the brown hyaena is
often viewed like the spotted hyaena as a problem animal,
cven though it is not recorded as a problem animal and
rarely takes domestic stock, except occasionally goats.

Official attitudes towards thespotted hyaena vary widely
from positive attitudes of benign neglect to negative oncs of
considering the spotted hyaena vermin. Legal classification
varies trom “vermin” (Ethiopia) to fully protected; legal
protection is often restricted to conservation areas. The
predominant attitude is exemplified in Botswana where it
is privately considered by most officials to be a pest and

98

treated as such, although the official attitude is one of
ncutrality. The spotted hyacna is sometimes considered an
asset when it lives inside protected areas, but 1s a problem
animal elsewhere, This attitude can be found in Malawi,
Namibia and some provinces (in the sense of the old
administrative boundaries) of South Africa. In Senegal,
the spotted hyaena is not considered wselul as “cleaner of
the wild” and not considercd *vermin.” Similar neutral or
positive views prevail in Uganda and Tanzania.

Assurvey of 73 future senior conservation administrators
undergoing Uaining shed some light on these results.
Students at the Mweka College of African Wildlife
Management, Tanzania, chiefly originate from English-
speaking African countries. Students often have several
yeurs ol practical experience working in nalional parks or
other types of conservation areas within theirhome countries
prior to their training course at Mweka. The survey
undertaken by us revealed that most students had a good
knowledge of the ecology of the spotted hyaena but the
behaviour of this speeies was poorly understood. More
than half of the students thought that the primary role of
the spotted hyaena was to clean up the ecosystem, and a
quarter also added that it regulates herbivore numbers.
Most students” understanding of behaviour was based on
acombination of observation and logic. For example, most
students thought that spoited hyaenas laugh when they are
happy because hyvaenas laugh when they are feeding, and
any hyaena that is feeding must be happy. Although the
majority of students were aware that there are several
species of hyaenas, most could only name the spotted
hyaena. Surprisingly. only a small number of students (two
of cight) from Botswana knew of the existence of the brown
hyaena. All students expressed an interest in hyaenas and
a wish to understand more about their behaviour. Many
also were well versed about the role of the spotted hyaena
in witcheraft in their home countries.

Local people

According to the Action Plan questionnaire survey, neutral
orncgativeattitudesto the various hyacna specics dominate
amongst people living in close contact with hyaenas. It is
uncommon for local people 1o tolerate any hyaena species,
even if “problem™ animals are killed,

Tolerance, or the absence of it, is dilficult to evaluate
for the aardwolf because most locals do not know of it (see
above and below, and Box 10.1). The striped hyaena is
tolerated in Algeria. Burkina Faso, Ethiopia, Kenya (by
pastoralists), some parts of India, and Isracl. The brown
hyaena is usually tolerated in its range countries unless it
issuspectedtokill livestock. I'he spotted hyaena is tolerated
in Burkina Faso, Camcroon, Central African Republic,
Ethiopia, Cdte d’lvoire, Kenya (by pastoralists),
Mozambique, Tanzania, and Uganda.



Box 10.1. Names tell a story — a lack of species-specific names tells the wrong story.

Brown hyaena and aardwolf are often given the same name as the spotted hyaena in indigenous languages in areas where
two or more species coexist. Far instance, in the languages Dioula, Fulbe, Kiswahili, Malinké, Moore, Ngambaye, Quolof,
and Peuhl, the striped and spotted hyaena have identical names (compare Boxes 3.2 and 3.4). In other languages, other
hyaena species may be called a “small spotted hyaena,” and hence adults of this species can potentiaily be confused
with young of the spotted hyaena. An example are the Kiswahili words for spotted hyaena (fisi, “hyaena”) and aardwolf
(fisi ndogo, “little hyaena”),

There has been no systematic effort to assess whether such linguistic ambiguities influence people’s perception of
and attitudes towards a species. Are differences in the behaviour and ecology of each species recognised, especially
behaviours and activities likely to bring a predator into conflict with humans? The spotted hyaena is often the most
common hyaena species, and its body size and communal hunting behaviour makes it more likely to be responsible for
the majority of attacks by hyaenas on livestock in a particular area. Other hyaena species have often been erroneousty
held responsible for attacks on livestock or other conflict-prone activities when the most likely culprit was a spotted
hyaena or a large cat or canid. It is therefore quite likely that the reputations of striped hyaena, brown hyaena and aardwaolf
have suffered from people’s perception of the spotted hyaena.

If several species have the same name in an indigencus language, people’s perception of these species is likely to
be dominated by the most conspicuous behaviour of any of the species involved. When people’s perceptiens direct
people’s actions, other hyaena species may be killed or controlled when in fact they are not responsible; creating a
conservation problem where there should be none. Conservation research that identifies linguistic ambiguities and
conservation education that is sensitive to such ambiguities woutd therefore be useful for any successful implementation
of conservation efforts,

Linguistic ambiguities also occur when each species does have a separate name in a language but these names are
not being used. For conservation efforts, at least two contexts are important. The first is the description of current and
historic geographic distribution of a species from recent records and the older literature, especially articles and books
written by hunters. The second is the incidence, distribution and impact of pathogens from case reports or serological
surveys in the veterinary literature. In both contexts, sources often refer to a generic “hyaena”, but do not specify the
species (see Mebatsion ef af. 1992, Edelsten 1995, Thesiger 1996}, or species identification may be unreliable, as pointed
out by several sources in the questionnaire survey.

The preliminary survey of a dozen primary schools ~ Farmers and hunters

near the Serengetl, Tanzania, revealed that knowledge of

spotied hyaena behaviour and ecelogy among primary
school children and their teachers was limited. Most
pupils and teachers had obscrved spotied hyaenas around
their villages, perceived hyacnas to be stupid, funny or
cunning, and quoted African fables that reinforced these
ideas. No child knew of the existence of the aardwolf or the
striped hyaena in Tanzania, cven though both species
occur in the Serengeti. Nothing was known about the
social behaviour of any hyaena species, Children were
most interested to learn the age at which a hyacena dies und
the number of offspring that a female can rear in a lifetime.
All children were keen to lcarn more about hyacnas.
Teachers enquircd whether there are male and fenale
hyaenas, as most were aware that the lemale spotted
hyaena has a pseudo-penis.

A common misconception among teachers was that
the spotted hyaena has a “fire” in its stomach. This
opinion is derived from the fact that the spotted hyacna is
known to produce white facces, which the teachers
considered to be like ash left after a fire. Both teachers and
children could imitate many vocalisations of spotted
hyaenas, but few knew the function of these calls. All were
very interested to learn about these vocalisations and tape
recordings were cffective as a teaching aid. Wildlife videos
ubout hiyaenas were also helplul to demonstrate the hunting
abilities of spotied hyacnas.
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Lvidence from the Action Plan questionnaire survey and
two studies (Bowler 1991, Harvey 1992) illustrate that a
key issue for farmers across Africa and Asia is the loss of
livestock duc to predation by hyaenas. Farmers assumce
that the predators that feed on a carcass are the ones that
made the kill, and they sometimes mistakenly assign
responsibility for livestock losses 1o predators that are
incapable of killing such livestock.

In small stock farming areas in South Africa, a few
farmers still believe that the aardwolf kills their stock and
persceutce it for this reason. Intolerance and ignorance by
commercial stock farmers in Namibia, South Africa and
Zimbabwe have led to the killing of many non-harmful
brown hyaena individuals. In Namibia. the brown hyaena
is treated with suspicion by farmers who are ignorant of its
feeding habits. In the Free State in South Africa, the
brown hyaena is tolerated in wheat and catile ranching
arcas but not in sheep farming arcas, whereas in Transvaal
the brown hyacna is normally tolerated by farmers.

In Zimbabwe, the brown hyaena is largely tolerated in
game and cattle ranching areas. In Namibia, the Namibian
Agricultural Union has in the past demanded that the
spotted hyaena be ofticially declared a “problem™ animal.
It is treated as such and is not tolerated in communal and
commercial farming arcas, and is frequently kifled (if it has
been reported as vermin).



The Hluhluwe/Umnfolozi Park. a small game reserve
(960km?) in Natal., South Africa, is surrounded by a
denscly populated arca and local communitics dominated
by subsistence larmers. This situation epitomises several
aspects of the problems facing attempts to conserve large
predators; dense rural populations, small conservation
argas, and animals that break out Irom conservalion areds
and cause damage to focal communities (Chapter 7). A
survey of local communities living near the Hluhluwe
Umfolozi Park suggested that

1. Predation of domestic livestock by spotted hyaenas
{rom the Gamc Reserve was the key issuc of concern to
local communities.

2. The communitics feit that the Nalal Parks Board was

“in charge” of wild animals and thus the Board, rather
than the communitics, was responsible for doing
something about “problem™ animals (Harvey 1992).
Because of this view, altempts to encourage {armers (o
improve the protection of their livestock at night were
met with lmited success (Harvey 1992),

Bowler (1991) conducted a large scale survey of altitudes
of mixed commercial cattle and wildlife ranchers in
Zimbabwe, Of 187 farmers sent questionnaires, 75%
replied. In wildlife ranching the larmer’s income is
primarily dependent on the sales value of safari trophics
by hunting clients, or the satistaction of photo-safari
clients. Potential conflicts between farmers and predators
arise because:

1. Any predation of domestic ivestock by hyaenas would
be considered an avoidable loss by the farmer.

By taking herbivores, predators reduce the number of
safari trophies available Lo hunting clients.

Of the Tarmers that replied, 79% operated a mixture of
cattle und wildlile production systems. In general, 45%
thought that predators were an asset whereas 38%
considered them to be a problem, However, of the 35% of
respondents that had a view on the spotted hyaena, 45%
constdered them un asset and 55% a problem. Killing
cattle was considered to be the key problem (519 of
“problem™ responscs). Hunting was viewed as the chief
usset (40% of “assel” responses), lollowed by photo-
tourism and the recognition that predators are an essential
part of the ecosystem (20% each). The spotted hyaena was
most frequently named to prey on cattle, but there was no
indication that the spotted hyaena, or any of the other
large predators, preferred cattle over wildlife. The average
stock loss (domestic stock and wildlife combined) perceived
by ranchers to be acceptable was 7.4% of the stock per
year. This survey indicated that wildlife ranchers werc
unlikely to tolerate predators for aesthetic reasons alone
and that whenever hyaenas occurred in moderale densitiss
on ranchland they were likely to come into conflict with
the ranchers (Bowler 1991),
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Tourists and tour guides

Bowler (1991 ) also surveyed the attitudes of photo tourists
taken lo conservation areas by Zimbabwean safari
operators. This questionnaire survey had a low return rate
of 7.4%,. The survey was used to derive an index of tourist
appeal Tor each of 26 large mammal species, principally
herbivores and large carnivores, Fourists were asked to
rate cach specics on a scale from | (not interested in
viewing the species) to 5 (desperate to see the species). The
average score across questionnaires was used 1o rank
species in order of atlractivity.

The top three were leopard {score ol 4.9), cheetah (4.8)
and lion (4.8); the brown hyaena (4.0) ranked eleventh and
the spetted hyaena (3.9) ranked twelth, behind the Alrican
wild dog at rank ten. Herbivores that were more important
to tourists than the two hyaena species included black
rhino, elephant, white rhino, giraffe, sable antelope, and
hippo, whereas buffalo and birds in general ranked equally
high as the spotted hyvaena.

Bowler {1991) also asked the tourists whether they had
seen the species in question. Of respondents who scored the
spotted hyaena in the two top categories (4 or 5), 29% had
seen a spotted hyaena, whereas only 16% of respondents
who scored the species in the three lower categories had
scen one. However, this difference was not statistically
significant. Observinga spotted hyaenain the wild obviously
did not change the attitude of the average tourist
dramatically, but this result suggests that there is scope for
improving the hyaena’s image. Bowler interpreted Lhese
results to indicate that hyaenas suffered from a bad public
image. In this context, it would be interesting to know to
what extent the views of tourists were influenced by their
prior knowledge of hyaenas and how tourist opinions
would be influenced by the knowledge and opinions of tour
drivers.

In order to explore this issuce further, we conducted u
preliminary survey (o determine hyaena knowledge of
tour drivers and tourists that visit the Serengeti. The
knowledge of hyaenas among tour guides was highly
variable. A minority had a comprehensive knowledge
including an understanding of the commuting system of
Serengeti hyaenas, but most knew little about the spotted
hyacna. Tour guides generally thought their clients were
interested in hyaenas, but this interest was thought to vary
according toclient nationalities. Tourist interestin hyaenas
was pgreatest at kills. The spotted hyaena was thought by
most tour drivers to be good for the Screngeti because it
was a “cleaner of the wild™ and did not run from vchicles,
allowing the clients to take good pictures. Most tour
guides were aware of the presence of the striped hyaena in
the Screngeti but nonc knew of the aurdwolf,

The tourists thal were surveyed are not representalive,
as they were college students from the USA who visited the
Serengeti as part of a study tour. The majority of them



were wellinformed about the behaviour and ecology of the
spotted hyacna i the Serengeti ecosystem. Most knew
that it 15 an efficient predator. but still thought that the
primary role of the spotted hyacna in the Screngeti
ecosystem is Lo be a4 “sanitation engineer”. The most
notable gap in student knowledge was information about
other hyaena species. IFew students knew of the existence
ol any hyaena species other than the spotted hyaena.

These surveys confirm that hyaenas continue to suffer
from a negative public image, partially because most
people are unaware of mteresting aspects of hyaena ecology
and behaviour. However. there are also grounds for
optimism, in that appropriate ¢ducation and encounters
with hyaenas in the wild might improve attitudes.

Western media

Articles in the press and television films can have an

cnormous impact on a large number of pcople.

Unforlunately, even recently, some wildlife film makers

have presented incorrect information about hyaenas. For

example, in the National Geographic television {ilm called

Eternal Enemies, the daughter of an alpha female spotted

hyaena is depicted as lcaving her clan after the death of her

mother; a portrayal which contrasts with what is known
about the social organisation of the spotted hyacna. There

18 also a tendency to become anthropomorphic. For

example, in the same (ilm, lions and spotted hyacnas arc

depicted as hating cach other.

Other films (eed on the combination of ignorance and
prejudices that have dominated the views of western people
about hyaenas for a long time, as recently documented by
Glickman (1995). It is a pity that accurate information on
hyaenas ts not sought by commercial {ilm makers such as
the Walt Disney Studios. In their recent production, 7he
Lion King, they have done nothing to rectify the common
prejudices towards the spotted hyaena, nor, incidentally,
to portray the true nature of lion society,

On the positive side, Hyaena Specialist Group
members have been quite active in recent years. Hans
Kruuk's (1975) book Ilyaena and a number of popular
articles In various magazines and countries have
contributed to portraying a more accurate picture of
hyaena behaviour.

Scientifically accurate, yet interesting films on hyaenas
are also beginning to be made. An early film of this kind
was made by Hugo van Lawick and Jane Goodall in the
late 1960s and early 1970s. More recent films are:

. The sisterhood, a film on spotted hyaenas in Bolswana
filmed by Richard Goss and broadcast for the first
time in 1992, This {ilm attempted to illustrate the social
organisation of spotted hyacnas and emphagised the
conseguences of females living in a matrilineal society.
An important aspect of this film was the attempt to

make the viewer feel positive about hyaenas and show

what interesting lives they lead.

Strandwolf, also by R. Goss, described the life and

social organisation of brown hyaenas in the Namib

desert, in the ruins of ghost villages, and in the vicinity
of Namibian suburbia.

3. Terminarors, a film on the aardwoll with which Philip
Richardson was involved, showed the aardwoll's
specialised feeding habits and cuckold monogamous
mating system,

4. A recent [ilm from the Serengeti highlighted our
discovery of the commuting system of spotted hyaenas
in the Screngeti. The geatle jows of the Serengeti (1994)
emphasised how maternal care and the social
organisation of Screngeti spotted hyaenas depend on
the migration of their chief prey.

5. Tales of the Serengeti: the scavenger's tale (1995) linked
the commuting behaviour of Serengeti hyaenas and the
danger poscd by poaching to Screngeti waldlife,

| o]

Numerous recent films about specific ecosystems (¢.g. the
Screngeti. the Okavango, the Kalahar ete) also now
[requently melude footage about hyaenas. Such footage is
becoming more diversilied in that it does not just show
hyacnas feeding at a kill, but also illustrates some maternal
or social behaviour. Furthermore, the commentary is
increasingly phrased in a mere neutral or even positive way.

10.3 A campaign to modify current
attitudes

In spitc of some progress, prejudices rather than knowledge
about hyacnas still dominate the views of many pcople.
Many common prejudices could be overcome if the
behaviour and ecology of hyaenas was more widely
appreciated. However, scientific knowledge has by and
large lailed to lilter through to the general public, There is
still a need for scientists working on hyaenas to
communicate their rescarch findings, not only in scientific
Journals, but also through popular articles und books, and
concerted education campaigns. The media “market” for
hyacnas may be smaller than that for the more “glamorous™
or appealing carnivores, but the natural history of hyaenas
is fascinating and should be publicised. A current problem
is the reluctance of publishers to publish books on hyaenas,
but the more that is published the easier it will be to
continue publishing.

Wildlife articles have the disadvantage that they are
primarily read by those already interested in natural history,
and thus tend to preach to the converted. Information on
hyaenas needs to reach a far broader audience if attitudes
are Lo be changed.

From our experience in trying to promote a better
understanding of spotted hyaenas, we have outlined below



some upproaches we have found useful when developing
cducational matcrial. Qur approach has evolved
through contact with school children, college students,
tour guides, and tourists to the Serengcti National Park.
This approach also developed from the questionnaires we
distributed amongst these groups and the feedback we
received on preliminary versions of educational material.
Those working in different environments, for example
with [armers or hunters, may need to adopt a different
approach.

Fact sheets

The questionnaires that were used in the Sercngeti
highlighted the fact that target groups required dillerent
kinds of information about hyaenas. To be cffective,
information leaflets should be tailored for specific target
groups, as material designed for muscums may not be
appropriate for rural schools. With current compulter
software itis simplc and inexpensive tocompile information
leatlets or fuct sheets that can be modified and updated
when required. The appeal of such leaflets is enhanced if
illustrations arc included, particularly when information
is directed towards children. The attention of children is
easily caught by cartoons and illustrations produced by
other children. Information intended to be widely
distributed and read must be available in appropriate local
languages.

Prior to the production of educational material,
rescarch is advisable so that information is presented in ian
effective manncr. Helpful advice may be provided by zoos
and museums with active ¢ducation departments.
Discussions with target groups will also generate useful
insights. We found the comments of teachers and students
very helplul when preparing malerial on spotted hyacnas
for educational institutions in Tanzania. Questionnaires
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can also be a usetul tool to reveal gaps in knowledge that
need to be plugged.

Displays and posters

Displays and posters are useful educational material if
they areread by many pcople. The original hyaena specialist
group poster “Why Conserve Hyacnas?” was initiated by
a former Chair of the Hyaena Spectalist Group, John
Skinner. It penerated much interest in hyacnas among
school children and college students in Tanzania and
South Africa, many of whom had not seen any species
other than the spotted hyaena. There is an urgent need for
the production of additional coleurful educational posters
of thus kind.

Research workers should consider producing displays
about their research for wildlife lodges and colleges. When
producing posters it is important o make them eye-
catching (e.g. use large colour photos to illustrate major
points) and reduce wrillen sections to informative, but
briel statcments. U'ew people have 1the patience to wade
through extensive text.

Television films and videos

Because television and video {ilms have the potential to
enchant but also misinform, it is important that this form
of communication be carcfully developed. It would be
uscful for the Hyuacna Specialist group to compile
information leallets on all hyaena species to guide film
makers and others in the media documenting hyaenas.
Furthermore, members of the Hyaena Specialist Group
must be prepared to give their time and be proactive
whenever the opportunity arises for them to contribute to
a film in which hyacnas appear.



Chapter 11

Action Plan for Hyaenid Conservation into the
21st Century

Gus Mills and Heribert Hofer

11.1 Introduction

Tabic 11.1 summarises the knowledge obtained by the
Hyacena Specialist Group on the conservation status of the
four hyaena specics duning the production of this Action
Plan. The data are extracted from Table 5.8. Much of this
evidence is flimsy and contains subjective assessments
based on incomplete data procured from countries about
which we have no first hand knowledge. Notwithstanding
these lirnitations, the data strongly suggest that of the four
species, the striped hyaena is the one in most need of
conservation attention. It is also the least well studiced of
the four species. Although extremely well studied in several
arcas, the spotled hyaena is alse in need of conscrvation
attention in many countries and its future mainly depends
on the maintenance of large conservation areas.

In this chapter we list the projects und actions which we
belicve are priorities for hyaena conservation over the next
ten years. In addition, we list current projects. A project is
defined as a rescarch activity with objectives, 1t involves
data collection, analysis and interpretation, followed by
the making of recommendations. An action entails doing
something that is not focused on research, but that will in
some way improve the conservation status of the species
involved. Given that no hyaena specics is endangered, and
that many of the countries inhabited by hyaenas luck
scientific and conservation management infrastructure,
we have attempted to identify the most needed and practical

Table 11.1. Number of countries in which each
species of hyaenid is gauged to occur at different
levels of conservation status.

Conservation Aardwolf Striped Brown Spotted

status hyaena hyaena hyaena
Extinct 0 0 0 2
Probably Extinct 0 3 0 0
Threatened 0 16 0 9
Data Deficient (-) o 10 2 10
Lower Risk 5 2 3 8
Data Deficient (+) 2 5 1 G
Data Deficient (0} 9 7 1 5
No Record (+) 2 5 1 2
No Record (-} 0 8 1 2
Total 18 56 9 44

103

projects and actions to improve the conservation status of
hyaenas, rather than present an all encompassing wish-list
of projects. most of which would have little chance of
being implemented.

11.2 Projects and actions involving
all species

Database

1 (Project). Establish and maintain a database on the
conservation status and state of knowledge of the four
hyaena species.

Objcetives: Toassist implementation of the Hyaena Action
Plan by establishing a basc from which the Hyaena
Specialist Group can collect and distribute conservation
related information on hyaenas. This information will be
given Lo potential donors and project executants to improve
communication between them, as well as educators and
others working towards raising public awareness of the
position regarding hyaena conservation.

Implementation details: The centre will serve as a
coordinating and information dissemination office..
Priority for information will be given to those directly
involved with Hyaena Action Plan projects.

Status surveys

2 (Project). Design a data sheet for basic surveys of hyaenids
and distribute it as widely as possible to improve knowledge
on the distribution and conservation status of each specics.

Objective: To improve knowledge on the distribution and
status of hyaenas particularly in those countries where the
currcnt status is No Record (+) or [Data Deficient (Table
5.8). Establishing the presence or absence of hyaenids in
large (=100 km*) protected arcas with suitable habitat is a
priority.

Implementation details: The fact sheet must be simple
and easy to use, It should be distributed to people who
conduct surveys in areas within the range ot one of the four
species for other purposes. but who may have an



opportunity to record hyaenid presence. 1t should also be
provided to people living in or having expericnce with a
range country or region. In an atlempl 10 ensure that all
relevant partics are aware of this project, the chairs of
other specialist groups (particularly thosc responsible for
other large African and Asian carnivore groups), the
regional TUCN offices in range states, and the office of the
Species Survival Commission in Gland, Switzerland, will
be provided with data sheets and lists of relevant countries
and species and asked to cooperate. The data will be stored
in the central databuse.

3 (Action). Encourage and provide assistance to wildlife
researchers and managers to collect data on the population
status of hyaenids in all range states, particularly those in
which the status of a species is Threatened or Data Deficient
(see Table 5.8).

Justification: This will provide the means (o make first
approximation population estimates from relatively
inexpensive and short-term surveys and provide much
nceded information on the conservation status of hyacnids
In several areas.

Education and public relations

4 (Action). Produce a Hyaena Specialist Group Newsletter
at least once every two years.

Justification: It s important Lo keep members of the
specialist group and other interested parties abreast of the
activities and developments in hyaena conservation. The
newsletter will be preduced and distributed from the office
of the Chair of the Hyaena Specialist Group.

5 (Action), Initiate a campaign through [UCN and other
NGOs to establish a policy of limiting or reducing damage
to livestock by wild carnivores, by concentrating efforts on
improving livestock protection rather than implementing
control of predators.

Justification: Many methods are available for reducing
predator damage on livestock other than always killing
the predators. These need to be tested and tried in different
situations. The elfective ones need to be promoted and
people need to be educated in how 1o apply them.

6 (Action). Reprint and update the colour puster “Why
conserve hyaenas?”. Investigate the possibility of translating
it into other major range state languages and prioritise
these. Circulate it as widely as possible,

Justification: This poster has had widespread appeal and
interest and should be distributed far more widely.
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7 (Project). Investigate methods for initiating effective
education campaigns directed at local people to explain:

I. The ceological role of scavengers in key areas,
particularly in the striped hyaena’s distribution range.

2. Ways of lessening pastoralist/predator conflicts.

3. Ways to prevent possible attacks of hyacnas on people,

including injuries, killings and child snatching.

Objectives: To be able to plan and implement effective
cumpaigns to improve public knowledge and to increase
the profile of hyuenas in key areas of their distribution
range. This can potentially lead to more sympathetic and
objective attitudes towards them by lecal communities
and lo the implementation of more enlightened
management strategies.

Implementation details: Literature review,
questionnalre surveys, interviews, The project must
make recommendations and proposc strategics for
effective education campaigns.

8 (Project). Review the relationship between rural people
and hyaenas.

Obijectives: To document the role that hyaenas play in the
daily lives, traditional medicine and folklore of the people
in their distribution range and the importance, cultural
significance and attitude of people towards hyaenas. To
evaluate the impact of this on hyacna populations.

Implementation details; Extensive literature review,
questionnaire surveys, il possible visits to some important
arcas lor [irsi-hand information.

9 (Action). Initiate and support efforts to improve public
perceptions of hyaenas.

Justification: The popular image of hyaenas is still largely
negative in most societics. The Hyaena Specialist Group
must look for opportunities and encourage others to
poriray an objective und positive image for all four species
and Lo correct negative misconceptions whenever possible.
By gaining sympathy and respect the status of hyacnas will
improve. This will be reflected in the willingness of people
to make contributions to hyaena conservation,

10 {Action). Promote hyaenas as tourist attractions,
particularly where this might generate revenue for local
communities. To this end investigate the setting up of feeding
sites (hyacna restaurants), particularly in urban or semi-
urban areuas, and encourage people to visit these in order to
view hyaenas.

Justification: To increase the value of hyaenas 1o people
$0 that they may become better disposed towards
conscerving hyacnas and thercby also improving (heir own
quality of life.



11 (Project). Identify and assess the effects of incentives on
hyaena conservation.

Objective: To investigate the role of incentives in shaping
the attitudes and behaviours of parties affecting hyaena
conservation. Such parties could include policy-makers,
park officials, wildlife managers, livestock owners, etc.
Incentives could be economic, political, institutional, and
cultural. Toassesshow the removal or addition of incentives
could potentially reduce conflicts between humans and
hiyaenas, which could then lacilitate the implementation
of conservation measures.

Implementation details: Incentives could be identified
and assessed through literature reviews, questionnaire
surveys and interviews. Case studies in which incentive
measures have etfectively promoted hyaena conservation
could be collected und analysed. The project should muke
recommendations on how incentives can further the
conscrvation of the four hyacna specics.,

11.3 Species projects and actions
Striped hyaena

12 {Action). Change the IUCN global status of the striped
hyaena from Lower Risk: Least Concern to Lower Risk:
Near Threatened.

Justification: At present, the striped hyaena does not
quite fulfil the criteria set for Vulnerable. The upper
estimate of global population size exceeds 10,000
individuals. Fragmentation of the world population into
many subpopulations is suspected, but the degree of
fragmentation is unknown. as arc the magnitude and
effect of habitat loss and population decline. The [oliowing
suggest that a classification of Lower Risk: least concern
is inappropriate: the undoubted occurrence of habitat
loss; systematic and incidental persecution and high
susceptibility to persecution directed at similar specics;
and a minimum population estimate of less than 10,000
individuals.

13 (Project). Assess the potential viability of striped hyaena
populations in countries where the species is classified as
Threatened and Data Deficient (-).

Countries in which the striped hyaena is classified
as Threatened and Data Deficient (-).

Afghanistan, Algeria, Armenia, Azerbaidjan, Cameroon,
Chad, Georgia, Iraqg, Israel, Jordan, Lebanon, Mali,
Mauretania, Morocco, Morocco-Western Sahara,
Niger, Nigeria, Oman, Saudi Arabia, Senegal, Syria,
Tadzhikistan, Tunisia, Turkey, Turkmenistan, Uzbekistan.
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Objective: Identify factors that led to the current status
and suggest possibilities of reversing the current trend.,
Recommend conservation actions that, if implemented,
would help to secure the viability of a population.

Implementation details: Assess population size, limiting
factors and threats {or all major subpopulations in the
country, If possible this project should be conducted in
collaboration with project 15.

14 {Action}). Campaign for increased protection of the
striped hyaena throughout its range. Wanton killing of
this species should be banned in all countries where it
occurs.

Justification: Wanton and needless killing of the striped
hyaena is a major cause of declining numbers over most
of its range. Exceptions may be considered in cases of
proven livestock damage or altacks on humans,

15 (Project). Review the classification of the subspecies of
the striped hyacna and the distribution and status of each.

Objectives: To clarify the subspecies of striped hyacna,
their status and distribution in order to identity
conscrvation priorities for each subspecies.

Implementation Details: Molecular techniques
should be used and malterial collected from museums,
7zo0s and other sources from as many localitics as
needed. Questionnaire surveys and data from the
central database will be used to document distribution
and conservation siatus. Conscervation priorities {or
(he suhspecies will be drawn up. If possible this
project should be conducted in collaboration with
project 13.

16 {Project). Document basic aspects of the population
dynamics of the striped hyaena.

Objectives: To obtain data on litter size, cub mortality,
recruitment, and adult mortality as a basis for a luture
Population and TTabitat Viability Assessment,

Implementation Details: A suitable study site or sites
must be identified for this and the next two projects. These
three projects may be combined in order 1o produce a
definitive study on this specics in a major habitat. Radio
telemetry will be the basic technique utilised.

17 (Project). Investigate the diet and foraging behaviour of
the striped hyaena.

Objectives: A detailed assessment of foraging and diet of
the striped hyaena, in particular the ratio of killed to
scavenged items, and the importance of human-originated
carrion in its diet.

Implementation Details: See project 16,



18 (Project). Conduct a behavioural and ecological study of
the striped hyaena.

Objectives: A definitive study on the social organisation,
home range size, movements, and life history.
Implementation Details: See project 16.

Brown hyaena

19 (Action). The global status of the brown hyaena should be
changed from Lower Risk: least concern to Lower Risk:
near threatened.

Justification: At present the brown hyaena does not quite
fulfil the criteria set for Vulnerable. The global population
has not declined by 10% over the past three generations
nor is it expected 1o do so n the next three generations. s
range well exceeds 20,000km’, but the global population
size is estimated to be below 10,000 individuals. Because of
the small global population size, incidental persecution,
and susceptibility to persecution targeted at other species
it is inappropriate to classily it as Lower Risk: least
concer.

20 (Project). Survey the status and distribution of the brown
hyaena in the urban areas of Gauteng Province in South
Africa.

Objective: To cstablish the presence of the brown hyacna
in an urban habitat, as there is evidence of their presence
around the city of Johannesburg. To assess the viability of
the population and the risks it faces, and (o search for ways
the brown hyaena can coexist with humans in urban areas.

Implementation details: Survey for tracks and other
indirect field signs in likely arcas and follow up positive
clucs with direct observations.

Spotted hyaena

21 (Action). The global status of the spotted hyaena should
be changed from Lower Risk: least concern to Lower Risk:
conservation dependent.

Justification: At present the spotted hyacna does not fulfil
the criteria for Vulnerable. The total world population
size iswell above 10,000 individuals, several subpoputations
exceed 1000 individuals, and its range well exceeds
20,000km*. However, the rapid decline of populations
outside conservation areas due to systematic or incidental
persecution and habitat loss makes the species increasingly
dependent on the continucd cxistence of protected arcas.
Without such arcas, the conservation status of the spotied
hyaena may become Vulnerable.
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22 (Project). Assess the potential viability of spotted hyaena
populations in countries where the species is Threatened and
Data Deficient (-).

Countries in which the spotted hyaena is classified
as Threatened and Data Deficient (-).

Angola, Benin, Burkina Faso, Burundi, Cameroon, Congo,
Cote d'lvoire, Democratic Republic of Congo, Equatorial
Guinea, Guinea, Malawi, Mali, Mauretania, Niger, Nigeria,
Rwanda, Sierra Leone, Swaziland, Togo.

Objective: [dentify factors that led to the current
status and suggest possibilitics of reversing the current
trend. Recommend conservation actions thut, if
implemented, would help to secure the viability of a
population.

Implementation details: Assess population size,
limiting factors and threats for all major subpopulations
in the country.

11.4 Currently running projects

A number of hyaena projects are currently taking
place. Even though not ail of them are seen as priorities
for the conservation ol the species by the Hyaena
Specialist Group, they are supported by the group
because they provide important and interesting
mformation about hyaenas. Those projects marked
with an asterisk are considered to be ones that can
improve the conservalion status of the species and
should be given priority. Chapter 3 provides additional
descriptions ol completed and planned projects for
cach species.

Striped hyaena

23* (Project). Assessment of the status of the striped hyaena
in Georgia and bordering territories and a program for its
recovery,

Objective: To set up a recovery program for the striped
hyaena, including the cstablishment of protected dreas
to saleguard key populations and the reintroduction of
individuals if necessary,

Implementation details: Data arc being collected on
population size and distribution. A detailed study will’
investigate habitat use, diet and factors affecting
population dynamics, including competition with other
carnivores, and habitat destruction and other forms of
human impact.

Contact: J. Badndze, Noah’s Ark Center for the
Recovery of Endangered Species, Georgia.



Brown hyaena

24 (Project). Foraging behaviour of brown hyaenas at seal
colonies on the Namibian Coast.

Objective: To assess the foraging behaviour and impact
of brown hyaenuas on seal pups along the Namibian
Coast.

Implementation Details: Observations of brown
liyaenas foraging at seal colonies at the Namibian Coust,
commencing in the sccond half of 1997,

Contact: Ingrid Wiesel, Department of Zoology,
Universily of Hamburg, Hamburg, Germany.

Spotted hyaena

25* (Project). Behavioural ecology and population dynamics
of spotted hyaenas in the Serengeti, Tanzania.

Objectives: To assess social and reproductive behaviour in
relation to the ceological framework, the life history and
demography of individually known animals, the influence
ol social status on reproductive success, and the flexibility
ol maternal behaviour and care on aspects such as cub
growth and offspring sex ratios. To identify factors
regulating group size, population size and population
dynamics. To describe pathogen occurrence and
prevalence, and the impact of poaching and other sources
of human disturbance on population persistence and
demography.

Implementation details: Long-term study with detailed
records of the history of individually known members of
several clans in two study areas in the Serengeti National
Park.

Contact: Marion East and Heribert Hofer, Institule of
Zoo Biology and Wildlife Research, D-10315 Berlin,
Germany, and Max-Planck-Institute of Behavioural
Physivlogy, D-82319 Secwicsen, Germany.

206* (Project). Behavioural ecology of spotted hyaenas in the
Ngorongoro Crater, Tanzania.

Objectives: To assess current population sive, number of
clans, and clan demography of spotted hyaenas in the
Crater. To assess the impact of substantial changes in
population size of major prey specics on spotted hyaena
foraging and demography; a topic previously addressed in
Kruuk's studies in the 1960s. To assess the importance of
competition and interference by other carnivores,
principally lions and jackals. To understand what factors
are currently influencing demographic factors such as cub
survival, recruitment, adult survival, and birth intervals.
To assess the importance of sibling competition and lion
predation on cub mortality.
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Implementation details: Detatls of clan size,
structure, composition, territory size, and demography
are being cstablished by identifying all individuals
resident in the Ngorongore Crater and ploiting their
movements. Observations at communal dens, hunts
and kills will provide data on cub survival, maternal
care, prey preferences, and interactions with other
carnivores,

Contact: Oliver Hner and Bettina Wachter, Max-
Planck-Institute of Behavioral Physiology, D-82319
Seewiesen, Germany.,

27* (Project). Long-term ecological monitoring of a hyaena
clan in the Masai Mara National Reserve, Kenya.

Objectives: To evaluate long-tcrm patterns of hyaena
feeding, space usc, dispersal, and reproduction in a clan
that has been closely and continuously monitored for
several years.

[mplementation details: In addition to maintaining
accurate long-term records of demography, immigration,
and severaldifferent reproductive parameters, ceological
variables within the study clan’s home range arc being
monitored in order to study interactions between
variables in each of these sets. Ecological variables
being monitored include rainfall, prey abundance and
density, and distribution of other large carnivores within
the study area. These data are entered into a GIS
database at Michigan State University, where analysis
of them is in progress.

Contact; Kay E. Holckamp and Laura Smale,
Depariments of Zoology and Psychology, Michigan
State University, East Lansing, M1 48824, U.S.A.

28 (Project). Behavioral endocrinology of free-living spotted
hyaenas.

Objectives: To elucidate hormone-behaviour relationships
in free-living hyaenas of known age, social rank and
dispersal status.

Implementation details: Subjeet animals are members
of one lurge hyaena clan in the Masai Mara National
Reserve, Kenya. Age. sex, kin relations. and social
status are known for all natal animals, and mosi
adult clan members wear radio collars so they can
be regularly relocated and observed. All members
of this study population are regularly immaobilised
to draw blood for hormone analysis. In addition,
GnRH challenge experiments on selected adults
are performed in an attempt to determine how
rank effects on reproductive success are mediated
phystologically.

Contact: Kay E. Holckamp and Laura Smale,
Departments of Zoology and Psychology, Michigan
State University, East Lansing, MI 48824, U.S.A.



29 (Project). Behavioural development in the spotted hyaena.

Objectives: To document behavioral changes during
ontogeny, to determine when sex differences in behaviour
appear, and to evaluate the adaptive significance of
behaviours expressed {irst or uniquely at particular stages
in the animal’s lilespan.

Implementation details: Subject animals are members
of the same clan as in projects 27 and 28. Foeal animal data
are collected from individual males and females at sclected
time points throughout ontogenetic development, while
concurrently monitoring rank rclationships and
demography in the clan. These data are entered into a
database at Michigan State University, where analyses arc
currently in progress of behaviour changes observed in all
cubs born intoe the clan since June 1988.

Contact: Kay E. Holekamp and Laura Smale,
Departments of Zoology and Psychology, Michigan State
University, East Lansing, MI 48824, U.S.A,

30 (Project), The evolution of intelligence in response to
social complexity.

Objectives: To examine predictions of a hypothesis
suggesting that the evolution of intelligence in mammals
has been driven by selection pressures associated with life
in a complex social environment; using the spotted hyaena
as a model in comparison with social primates.
Implementation details: Subject animals are members
of the same clun as in projects 27 29. Using videotaped
responses of subjects to playbacks of recorded
vocalisations, it will be determined whether hyacnas, like
monkeys, can discriminate amongconspecific vocalisations
based on group membership, kinship, and association
patterns. This rescarch will generate two types of usctul
information: it will (1) elucidate the tfunctions of animal

intelligence in the natural habitat, as well as the selection

pressures favouring its evolution, and (2) cnhance
understanding of carnivore social behaviour to facilitate
decision-making by wildlife managers and others
concerned with biodiversity and conservation of African
ecosystems.

Contact: Kay E. Holekamp and Laura Smale,
Departments ol Zoology and Psychology, Michigan State
University, East Lansing, MI 48824, LJ.§ A,

31 (Project). A multidisciplinary investigation of the
proximate mechanisms of female masculinization in the
spotted hyaena.

Objectives: The unique biology of this species makes it an
interesting model for the study of basic processes of sexual
differentiation. Earlier work has described the hormonal
and enzymatic processes by which pregnant females
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produce high levels of androgens. On-going rescarch
concentrates on the relative importance of both hormonal
and non-hormonal mechanisms of female masculinization
and aggressiveness,

Implementation: A breeding colony of 35-40 spotted
hyaenas has been set up ncarthe Berkeley campus. Animals
are held in large indoor-outdoor enclosures, some of
which are fitted with closed circuit video cameras for
behavioural observations, Some of the endocrinelogical
research is done by collaborators at other universities. The
colony is available to other researchers interested in non-
invasive behavioural research,

Contact: Steve Glickman, Department of Psychology.
University of California, Berkeley, CA 94720, U.S.A.

32 (Project). The behavioural ecology of the spotted hyaena
in a high density population in S.W. Kenya.

Objectives: This project is in ils 19th year und seventh
generation of spotted hyaenas. It is aligned with projects
27, 28 and 29 and involves the same clan. Long-term
data on individual and matrilincal reproductive success
havecontributed to our understanding of the evolutionary
basis of female aggression and masculinization, maternal
behaviour, and sibling relations, with an emphisis on the
intense sibling aggression that commences at birth.

Implementation: The study clan comprises about
23 adult females, up to 20 adult males. and 30 40 cubs
and subadults, Full genealogical information and social
history are available for all natal animals born since
1978,

Contact: Laurence Frank, Department of Psychology,
University of California, Berkeley, CA 94720, U.S.A.

33% (Project). The Laikipia Large Carnivore Study

Objectives: To colleet data for carnivore conservation and
management on carnivore-prey interactions on a 400,000
ha privately owned ranch in semi-arid bush country n
Kenya. The primary emphasis of the ranch is livestock
production, but it has a full complement of wildlife,
including all the large curnivores. Locul landowners arc
interested in conserving wildlife, for both economic and
acsthetic reasons.

Implementation: A survey of landowners in the district
has been completed to synthesise local information on
carnivore distribution and abundance, livestock
depredation rates and circumstances. livestock husbandry
techniques, and the economic impact of large carnivores
on the livestock industry, A large scale study of lion and
spotted hyaena ecology is planned. All of this information
will be incorporated into a long-term management plaxn.

Contact: Laurence rank, Department of Psychology,
University of California, Berkeley, CA 94720, U.S.A.



References
and Hyaena Bibliography

The following bibliography includes all references to extant hyaenas we could locate as well as a number of related

specics. Those marked * are cited in the text.

Albone, E.S. 1984, Mammalian semiochemistry: the
investigation of chemical signals benween mummals, John
Wiley, Chichester.

*Alexander, K.A. and Appel. MJ.G. 1994, African wild
dogs { Lycaon pictus) endangered by a canine distemper
epizootic among domestic dogs near the Masai Mara
National Reserve, Kenya. Jowrnal of Wildlife Diseases
30 481485,

*Alexunder, KA., Kul, P.W., Frank, L.G., Holckamp, K.E.,
Smale, L. House, C., and Appel, M. GG, 1995, Evidence
of canine distemper virus infection among free-ranging
spolled hyenas (Crocuta crocuty) in the Masal Mara,
Kenya. Journal of Zoo Wildlife Medicine 26:201-206.

Al-Khalii, A.D. and Nader, LA. 1984, Naturcconservation
in Saudi Arabia. Anccological study of the Asir National
Park with a check-list of the terrestrial vertebrate fauna
of'the park and its surroundings. Fauna of Saudi Arabia
6:11 31.

*Al Younis, J.S. 1993. Hyaenas in Eastern Jordan. JH/CN/
SSC Hyacna Specialist Group Newsletter 6:15 25,

Amman, K. and Amman, K. 1989, The hunters and the
hunted, Camerapix Publishers International, Nairobi,

*Amr, 7.8, Kalishaw, G., Yoset, M., Chilcot, B.J. and Al
Budari, A. 1996, Carnivores of Duna Nature Reserve
(Carnivora:Canidae, Hyaenidae and Felidae), Jordan.
Zoology in the Middie East 13:5 16,

*Andelt, W.F. 1987. Coyole predation. In: Novak, M.,
Baker, JLA., Obbard, M.E and Malloch, B. {eds.} Wild
Jurbearer munagement und conservation in North
America, 128—40. Ontario Ministry ol Natural
Resources, Toronto.

*Anderson, M.D. 1994, The influence of scasonality und
gualdity of diet on the metabolism of the aardwolf, Proteles
cristatus ( Sparrman 1783 ). M Sc thesis, University of
Pretoria, Pretoria.

Anderson, M.D. and Richardson, P.R.K. 1992. Remote
immobilization of the aardwolf. Sowrh African Journal
of Witdlife Research 22:26-21.

*Anderson, M.D., Richardson, P.R.K., and Woodall,
P.F. 1992, Functional analysis ol the fecding apparatus
and digestive anatomy ol the aardwoll Profeles cristatus.
Jowrnal of Zoology, London 228:423 434,

Andersson, M, and Krebs, J. 1978, On the evolution of
hoarding behavior. Animal Behuviour 26707711,
Anonymous. 1972, Ruaha Narional Park. Tanzania

National Parks, Arusha, Tanzania,

109

Anonymous. 1977, Census of predators and other animaly
on the Serengeti Plains, May 1977, Serengeti National
Park Report 52, Tanzania National Parks, Arusha,
Tanzania.

*Anonymous. 1991, Estimates of wildlife populations in
Zimbabwe. Unpublished Report, Dept of National
Parks and Wildlifc Management, Harare, Zimbabwe.

*Anonymous. 1992, Caenid, Hyaena, & Aardwolf
conscrvation assessent und management plan (CAMP ).
[UCN/CBSG, c¢/fo Minnesota Zoological Park, 13000
Zoo Blvd., Apple Valley, Minnesota,

*Anonymous. 1995, A terrilying hyena attack. Newsletter
of the Fiving Doctor's Society of Africa November 1993
11

Ansell, W.F.H, 1960, Mummals of Northern Rhodesia.
The Government Printer, Lusaka, Northern Rhodesia.

Ansell, W.F.H. 1978, The mammaly of Zambia. The
National Parks and Wildlife Service, Chilanga, Zambia.

Ansell, W.F.H. and Dowsett, R.J. 1988. Mammals of
Mualawi. The Trendrine Press, St Ives, Cornwall, UK,

Anstey, 5.G. 1991. Large mammal distribution in Liberia.
WWF Wildlife of Liberia Survey Report to WWF
International.

Aplelbach, R. 1970, Crocula crocuta (Hyaenidae). Spiel
der Jungtiere. Film E 1486. Publikationen zu
wissenschaftlichen Filmen Sektion Biologic 3:63 65.

*Apps. P.J. 1982, Possible use of shamming by a brown
hyaena in an aggressive encounter with & pride of lions.
South African Jownal of Zoology 1791 91,

*Arabuli, A B. 1970, Distribution and quantity of some
game mammals in eastern Georgia. Zoologicheskii
Lhurnta! 49:418 421, (in Russian)

*Ashley, M.V., Melnick, D.J.. and Western. D. 1990,
Conservation genetics of the black rhinoceros (Diceros
bicornis). 1: Evidence from the mitochondrial DNA of
three populations. Conservation Biology 471 77.

*Aulagnier, S. and Thevenot, M. 1986, Curalogue des
magumiféres sauvage du Maroce. Institul Scientifique
Charia Ibn Batouta, Rabat. Morocco.

Avery, G, Avery, D.M., Braine, S., and Loutit, R. 1984.
Bone accumulation by hyenas and jackals a taphonomic
study. South African Journal of Science 80:186—187,

*Awan, M.A.Q. 1979. Identilication by the blood
incubation infectivity test of Trypanosonia brucei
subspecies isolated from game animals in the Luangwa
Valley, Zambia. Acta Tropica 36:343 347,



Azzaroli, L. and Simonetta, A.M. 1966. Carnivori della
Somalia ex-italiana. Monitore Zoologice Taliane 74
(Suppl.):102 195,

Baba, M., Doi, T., lkada, H., Iwamote, T., and Ono, Y.
1982, A census of large mammals in Omo National
Park, Ethiopia. African Journal of Ecology 20:207-210,

Badenhors, W.H. 1970. Druma in the Kruger wildlife
preserve, African Wildlife 24(2):166-167.

*Baker, ILR. 1968. Trypanosomes of wild mammals in the
neighbourhood of the Serengeti National Park.
Svmposia of the zoological Sociery London 24:147 158,

*Balestra, F.A. 1962, The man-cating hycnas of Mlanje.
African Wild Life 16:25-27.

Balsai, A.. Tury, E., and Fabian, L. 1979. Analyse der
Raubticrverluste (1968 1977) im Zoo Budapest.
Proceedings of the international symposium on diseases
of zoo animals 21311 313,

*Barnard, B.J.H. 1979. The role played by wildlife in the
epizootiology of rabies in South Africa and South West
Africa. Onderstepoort Journal of Veterinary Rescarch
46:155-163.

*Bearder, S.K. 1975. Inter-relationships between hyaenas
and their competitors in the Transvaal Lowveld.
Publikasiec Universitaet Pretoria Nivve Reeks 97:39 48,

*Bearder, §.K. 1977, Feeding habits of spotted hyaenas in
a woodland habitat. Fast African Jouwrnal of Wildlife
15:263 280,

Bearder, S.K. and Randall, R. M. 1978. The use of fecal
marking sites by spotted hyaenas and civets. Carnivore
1:32-48.

*Beglinger, R., Kauffmann, M., and Miiller, R. 1976.
Culverts and trypanosome transmission in the Serengeti
National Park (Tanzania). Part II. Immeobilization of
animals and isolation of trypanosomes. Acta Tropica
33:68-73.

Behrensmeyer, A K. and Boaz, D. 198(. The recent bones
of Amboseli Park Kenya in relation to east African
paleoccology. In: Behrensmeyer, A.K. and Hill. A.P.
(cds.) Fossils in the making: vertebrate taphonomy and
paleoecology, 72-92. Universily ol Chicago Press,
Chicago.

Berry, H.H. 1981. Abnormal levels of diseasc and predation
as limiting tactors for wildebeest in the Ftosha National
Park. Madogua 12:241 253.

*Bertram, B.C.R. 1973, Sleeping sickness survey in the
Serengeti Area (Tanzania) 1971, Part 111. Discussion of
the relevance of the trypanosome survey Lo the biology
of large mammals in the Screngeli. Acia Tropica
30:36-48.

Bertram, B.C.R. 1978, Pride of fions. Dent, London.

*Berube-Genest, F., Morissct, P., and Patcnaude, R.P.
1987 The karyolype of the striped hyena Hvaena hyaena.
Cuanadian Journal of Zoology 65755 758,

Bigalke, R.C. 1968. The contemporary mammal fauna of
Africa. Quarterly Review of Biology 43:65-300.

110

Biknevicius, A.R. and Ruft, C.B. 1988, Structure of the
carnivore mandible and its relationship to killing and
[eeding behaviors. American Zoologist 28(4):175a-1754.

*Biknevicius, A.R. and Ruff, C.B. 1992, The structure of
the mandibular corpus and its relationship to feeding
behaviours in extant carnivorans. Journal of Zoology,
London 228:479-507,

Biknevicius, A.R. and van Valkenburgh, B. 1991, Feeding
behaviors of Smilodon. American Zoologist 31(5):54a-
S544.

*Binepal, V.S., Wariru, B.N., Davies, F.GG,, Soi, R., and
Olubayo, R. 1992, An attempt to define the host range
for African horse sickness virus (OQrbivirus, Reoviridae)
in East Africa by a serological survey in some Equidace,
Camelidae, Loxodontidae and Carnivora. Vererinary
Microbiology 31:19--23.

Binford, L.R., Mills, M.G.L., and Stone, N.M. 1988,
Hyacna scavenging behaviour and its implications for
the interpretation of faunal assemblages from FLK 22
(the Zinj floor) at Olduvai Gorge. Journal of
Anthropological Archucology 799 135,

Blumenschine, R.J. 1986. Early hominid scavenging
opportunitiecs. Tmplications of carcass avallability n
the Serengeti and Ngorongore ecosystems. British
Archaeological Reports International Series 283. British
Archacological Reports, Oxford.

Blumenschine, R.J. 1987, Characteristics of an carly hominid
scavenging niche. Current Anthropology 28:383-407,
Blumenschine, R.J. 1988, An ¢xperimental model of
the timing of hominid and carnivore influcnce
on archacological bone assemblages. Journal of

Archaeological Science 15:483-502,

Blumenschine, R.J. 1989, A landscape taphonomic model
of the scalc of prehistoric scavenging opportunities.
Journal of Human Evolution 18:345-372.

*Boessneck, J. 1981, Der Schiide] einer Streifenhyiine und
Schiidelknochen von Hunden aus einem thebanischen
Grab. Séugetierkundliche Mitteilungen 29:67 74

Boreham, P.I''L. and Geigy, R. 1976. Culverts and
trypanosome transmission in the Serengeti National
Park (Tanzania). Part 1II. Studies on the genus
Auchmeromyia Brauer and Bergstamm (Diplera;
Calliphoridae). Acta Tropica 33:74-87.

*Borgarenko, L.F. and Khokhlova, 1.G. 1978.
Muacracanthorhynelis infection in carnivores in
Tadzhikistan. fzvestiva Akademii Nauk Tad-hikskoi
SSR Biologicheskie Nawki 73:120 121, (in Russian)

Borner, M., FitzGibbon, C.D.. Borner, Mo., Caro, T.M.,
Lindsay, W.K., Collins, D.A., and Holt, M.E. 1987.
The decline of the Serengeti Thomson's gazelle
population. Oecologia 73:32 40,

Bothma, J.du P, and Le Riche, E.A.N. 1984, Aspects
of the ccology and the behaviour of the leopard
Panthera purdus in the Kalahari deserl. Koedoe
27(Supplement}:259-279.



*Bothma, J. du P. and Nel, J.A.J. 1980. Winter food and
foraging behaviour of the adrdwoll Proteles cristatus in
the Namib-Naukluft Park. Madogua 12:141-145.

Bothma, J. du P., Nel, JLA L, and MacDonald, A.. 1984.
Food niche separation between lour sympatric Namib
Desert carnivores. Journal of Zoology, London 202:327-
340.

Boudreau, J.C. and White, T.D. 1978, Flavor chemisiry of
carnivore taste systems. American Chemical Society
Symposiune 67:102 128,

Bouskila, Y. 1983, The hyaena — biology and behaviour of

Hyaena hyaena syriaca around Sede Boger. Unpublished

report, The Society for Protection of Nature in Isracl.
Bouskila, Y. 1984, The foraging groups of the striped

hyacna ( Hvaena hvaena svriaca). Carnivore 7:2-12,

Bouskily, Y. 1995, A closer look at the striped hyena,
Israel — Land and Nuature 10:50 56.

*Bowland, A.E., Mills, M.G.L., and Lawson, D. 1994,
Predators and Farmers, Endangered Wildlile Trust,
Johannesburg.

*Bowler, M. 1991, Implications of large predator
menagement on commercial ranchlund in Zimbabwe.
MSc thesis, University of Zimbabwe, Harare.

Brain, C.K. 1980. Some criteria for the recognilion ol
bone collecting agencics in African caves. In:
Behrensmeyer, A.K. and Hill. A.P. (eds.) Fossils in the
making: vertebrate taphonomy and pateoecology, 107-
130. University of Chicago Press, Chicago.

Braverman, Y. 1979, Experiments on direet und secondary
poisoning by Muoroacetamide 1081 in wildlife and
domestic carnivores, Journal of Wildlife Diseases 15:319
326.

*Brisson, A.D. 1762. Le regne animal divisé en IX classes.
Jean-Baptiste Bauche, Paris.

*Brocklesby, D.W. and Vidler, B.O. 1963, Some new host
records for Hepatozoon species in Kenya. Veterinary
Record 75:1265-1265.

*Brocklesby, D.W. and Vidler, B.O. 1965, Some parasiies
of East African wild animals. East African Wildlile
Jowrnal 3:120 122,

*Brown, L.H. and Root, A. 1971. The breeding behaviour
of'the lesser flamingo Phoeniconaivs minor. This 113:147-
172,

*Buckland-Wright, J. 1969, Craniological observations

on Hyaena and Crocura (Mammalia). Jowrnal of

Zoology, London 159:17 29,

Buglass, A.J., Darling, F.M.C., and Waterhouse, J.S.
1990. Analysis of the anal sac sceretion of the hyaenidae.
In; Macdonald, D.W., Miller-Schwarze, D., and
Natynczuk, S.E. (eds.) Chemiical signals in vertebrates
5. Oxford University Press, Oxford.

Bunn, H.F., Seal, U.S., and Scott, A.F. 1974. The rolc of
2,3-di-phospho-glycerate in mediating hemoglobin
function of mammalian red cells. Annals of the New

York Academy of Sciences 241:498 512.

111

Caldwell, J., French, M.R., Idle, J.R., Renwick, A.G.,
Bassir, O., and Williams, R.T. 1975, Conjugation of
foreign compounds in the elephant and hyaena. FEBS
Letters 602391 395,

Caldwell, J., Williams, R.T., Bassir, O., and French, M.R.
1978. Drug metabolism in exotic animals, European
Journal of Drug Metabolism and Pharmacokinetics
3(2):61-66.

Campbell, K.L.I. 1986. Serengeti Ecological Monitoring
Programme 1986 Aunual Report. Scrcngeti Ecological
Monitoring Programme, Arusha, Tanzania.

Campbell. K.L.1. and Borner, M. 1986, Census of predators
on the Serengeti Pluins May 1986, Serengeti Ecological
Monitoring Programme Report SEMP-86-2. Serengeti
Ecological Monitoring Programme, Arusha, Tanzania.

*Campbell, K.L .1 and Hofer, H. 1995, People and wildlife:
Spatial dynamics and zones of interaction. In: Sinclair,
A.R.E. and Arcese, P. (eds.) Serengeti [T — Dynamics,
couservation aud menagement of an ecosystem, 534-- 570,
University of Chicago Press, Chicago.

Caputo, R. and Hsia, M. 1978, Hyena dav. Coward,
McCann and Geoghegan, New York.

Caro, T.M. 1989. Missing links 1n predator and
antipredator behavior. Trends in Ecology Evolution
4:333 334

*Caro, T.M. 1994, Cheetals of the Sevengeti plains.
University of Chicago Press, Chicago.

*Chernogaev, E., Kayumov, B., Savich, O., Pogrcbnuk,
A and Aromov, B. 1996, Curreat status and number ol
some animals in Uzbekistan strict nature reserves. In:
Works of Uzhekistan nature reserves 1:23 340 Fan,
Tashkent, Uzbekistan. (in Russian)

*Child, G. and Robbel, H. 1975. Drowning of lechwe by
spotted hyacna. Mamnaliv 39:705 706

*Coaton, W.G.H, 1948, Trinervitermies species — the
snouted harvester termites. Bulletin of the Department
of Agriculture aund Forestry of the Union of South Africa
261:1-19.

*Coetzee, C.G. 1969. The distribution of mammals in the
Namib Desert and adjoining inland escarpment. Scienrific
Papers Nuniib Desert Rescurch Station 40:23-306.

*Coetzee, C.G. 1977, Order Carnivora. In: Meester, J. and
Sctzer, HW. (eds.) The manunals of Africa: an
identification manuwal, Part 8, 1 42, Smithsonian
Institution Press, Washington, D. C.

*Collier, G.E. and O’Brien, S.J. 1985. A molecular
phylogeny of the Felidae: immunological distance.
Evolution 39:473-487.

*Cooper, R.L. and Skinner, J.D. 1979, Importance of
termites in the diet of the aardwolf Proteles cristatuy in
Southern Africa. South African Jowrnal of Zoology
14:5-8.

*Cooper, S.M. 1989. Clan sizes of spotted hyaenas in the
Savuti Region of the Chobe National Park, Botswana,
Botswana Notes and Records 21:121 133,



*Cooper, S.M. 1990. The hunting bchavior ol spotied
hyaenas (Croeura erocuta) in d region containing both
sedentary and migratory populations of herbivorcs.
African Jowrnal of Ecology 28:131 141,

*Cooper, S.M. 199]. Optimal hunting group size: the need
for lions to defend their kills against loss Lo spotted
hyaenas, African Journal of Ecology 29:130 136.

Cooper, 5.M. 1993, Dcnning behavior of spotted hyaenas

{Crocuta crocuta) in Botswana. Afifcan Journal of

Feology 31:178-180.

Crandall, L.S. 1964, The management of wild mammals in
captivity. Umversity of Chicago Press, Chicago.

Crawford-Cabral, J. 1989. Distributional data and notcs
on Angolan carnivores (Mammalia: Carnivora). [ Small
and median-sized species. Garcia de Orta, Séria
Zoologica, Lisboa 14(2): 3 27.

Crawlord-Cabral, J. and Simdes, A.P. 1990. Distributional
data and notes on Angolan carnivores (Mammalia:
Carnivora). 11 Larger specics. Gareia de Orta, Sévia
Zoologica, Lishoa 15(2):9-20.

Creel, S.R. and Creel, N.M. 1991, Energetics, reproductive
suppression and obligate communal breeding in carnivores.
Behavioral Ecology and Sociobiology 28:263 270

*Creel, S.R. and Creel, N.M. 1996. Limitation ol African
wild dogs by competition with larger carnivores.
Conservation Biology 10:526-538,

*Crowizel, 1.B. and Jobert, A. 1828, Recherches sur les
ossentens fossiles du dipartement du Puy-de-Dédme.
Clermont-Ferrand.

*Cuzin, F. 1996. Status and present geographical
distribution of the wild specics of Primates, Carnivora
and Artiodactyla in Morocco. Mammalic 60:101 124,

Dagg, A.1. 1979. The walk of large quadrupedal mammals.
Cunadian Journal of Zoology 57:1157-1163.

Das, A.M. 1985, Fusarium infection in a hyena, Livestock
Advisor 10(739 10.

*Davidar, E.R.C. 1985. Den full of hyenas. Sancruary
Muaguzine V(4).

*Davidar, E.R.C. 1990. Observations at a hyena Hyaena
frvaena Linn. den. Journal of the Bombay Nasural History
Sociery 87:445.447.

Davies, F.G. 1981. The possible role of wildlife in the
natural history of rabies in Kenya. In: Karstad, L.,
Nestel, B., and Graham, M. (cds.) Wildlife disease researdl
and economic development, 28-29. Proceedings of a
Workshop, Kabete, Kenya, Sept. 8 9, 1980, International
Development Rescarch Center, Otlawa, Canada.

de Vos, V. 1981, An unusual case of snaring in a free living
spotted hyena, Crocute crocuta, trom the Kruger
National Park, South Africa. Koedoe 24:205 207

de Wet, T. 1993, Physical capture ol carnivores. In:
McKenzie, A.A. {ed.) The caprure and care manual:
capture, care, uccommodution and fransportarion of wild
African mammals, 255-261, Wildlile Decision Support
Servicesand South African Veterinary Foundation, Pretoria,

112

Depicrre, . and Vivien, ). 1992, Mammiféres saivages du
Cumeroun. Office National des Foréts, I'ontainebleau,
France.

Doumenge, C. 1990. Lua conservation des ceosystémes
Jorestiers du Zaire. IUCN, Gland.

Doumenge, C. 1992, La Réserve de Conkouati, Congo: le
sectenr Sud-Ouest. IUCN, Gland.

*Drake-Brockman, R.E. 1910, Themmarmnals of Somaliland.
Hurst and Blackett. London.

*Dupuy, A.R. 1982, Note on the presence of some large
animals in Ferlo, Scnegal. Mammealic 46:558-559.
*Dupuy, A.R. 1984. Note on the current status of some
wild mammals of the Sahel near the northern Sencgal

River., Mammalia 458:599 603,

Earle, M. 1987. A flexible body mass in social carnivores.
American Naturalist 130:755 -760.

East, M.L. and Hofer, H. 1991a. Loud-calling in a female-
dominated mammalian society: |. Structure and
composition of whooping bouts of spotted hyaenas,
Crocuta crocula, Animal Behaviour 42:637 649,

*East, M.L. and Hofer, H. 1991b. Loud-callingin a fernale-
dominated mammalian society: T1. Bchavioural contexts
and functions of whooping of spotted hyaenas, Crocuta
crocuta, Animal Behuviour 42:651-669.

*East, M.L., Hofer, H., and Tirk, A. 1989. Functions of
birth dens in spotted hyvaenas { Crocutu crocuta). Journal
of Zoology, London 219:690 697.

*East, M.L., Hofer, H.. and Wickler, W. 1993. The erect
penis’ is a Mag of submission in a female-dominated
society: greetings in Serengetispotted hyenas. Behavioral
Ecology and Sociobiology 33:355-370.

Eaton, R.L. 1971, The cheetah, fastest of the world’s land
animals, is racing towards extinction. Africain Witdlife
25(4):122 128.

Eaten, R.L. 1976. Support of the hypothesis that
aardwolves mimic hyenas. Manmmalia 40:342-343.
Eaton, R.L. 1976. The brown hyena: a review of biology

status and conservation. Mammdic 40:377-399.

*Eaton, R.L. 1979. Interference competition among
carnivores: a model for the evolution of social behavior.
Curnivore 2(1 2):9 16.

*Edelsten, R.M. 1995, Epidemiology and control of
rabies in Malawi. Tropical Animal Health Production
27:155 163.

*Efimenko, N, N. 1992, Findings of rare mammal species in
central Kopet-dag. Iovestiva Akademii Nendk Turkmenisian
Ser. Biologicheskie Nauki 3:71-73. (in Russian)

*Eloff, F.C. 1964, On the predatory habits of lions and
hyacnas. Koedoe 7:105-112.

*ElofT, F.C. 1973. Lion predationin the Kalahari Gemsbok
National Park. Journal of the Southern African Wildlife
Management Association 3:39-64,

*Eloff, I'.C. 1975. The spotted hyaena Crocuta crocuta
(Erxleben) in arid regions of southern Africa. Publikasic
Universitaet Preforia Nuwe Reeks 97:35-39.



Lliiot, J.P. and McTaggart Cowan, 1. 1978. Territoriality,
density and prey of the lion in Ngorongoro Crater
Tanzania. Canadian Journal of Zoology 56:1726-1734.

*Ellis, S. and Seal, U.S. 1993, Tools of the trade to aid
decision-making for species survival. Biodiversity and
Conservation 4,553-572.

Ensley, P.K., Wing, A.E., Gosink, B.B., Lasley, B.L., and
Durrant, B. 1982, Application ol noninvasive technigues
to monitor reproductive function in a brown hyena
(Hyaena brunnea). Zoo Biology 1;333 343,

*Erxleben, J.C.P. 1777, Svstemu regni animalis, Classis |,
Mammalia. Lipsiae.

Estes, R.D. 1976, The significance of breeding synchrony in
the wildebeest, East African Wildlife Journal 14:135-152.

Estes, R.I>. 1991, The behavior guide to African mammals.
The University of California Press, Berkeley.

Estes, R.D. and Estes, R.K. 1979. The birth and survival
of wildebeest, Connochactes raurinus, calves. Zeitschrift
Sir Tierpsychologic 50:45 95.

*Estes, R.D. and Goddard, I. 1967, Prey sclection and

hunting behaviour of the African wild dog. Jowrnal of

Wildlife Munagement 31:52-70.

*Ewcr, R.F. 1955, The lossil carnivores of the Transvaal
caves. The lycyaenas of Sterkfontein and Swartkrans,
together with some general considerations of the
Transvaal lossil hyvacnids. Proceedings of the Zoological
Society of London 124:839 857,

Ewer. R.F. 1985, The curnivores. Comstock, Ithaca, New
York.

Fa, LE. 1991. Conservacion de los ecosistemas forestales de
Guinea Ecuarorial. TUCN, Gland,

*Feiler, A, 1990, Distribution of mammals in Angola and
notes on hiogeography. In: Peters, G. and Hutterer, R.
(cds.) Proceedings of the international symposium on
vertebrate biogeography inthe tropics. Alexander Koenig
Zoological Research Institute. Bonn, Germany.

*Foster, J.B. and Coc, M.J. 1968, The biomass of game
animals in Nairobi National Park, 1960-1966. Jowrnal
of Zoology, London 155:413 425,

*Fox, M.W. 1971. Ontogeny ol u social display in fyaena
hvaena: anal protrusion. Jowrnal of Mammealogy
52:467 469.

Frame, G.W. 1986. Curnivore competition and resource use
in the Serengeti ecosvstem of Tanzania. PhD thesis,
Utah University, Logan, USA.

Frame, L.H. and Frame, G.W. 1979, Hyenas and wild
dogs. FPacific Discovery 32:20-26.

*Frank, L.G. 19864. Social organization of the spotted
hyacna (Crocutu crocuta). 1 Demography, duimal
Behaviour 35:1500 1509,

*Frank, L.G. 1986b. Social organization of the spotted
hyacna (Crecuta crecuta). 11 Dominance and
reproduction. Animal Behaviour 35:1510-1527.

Frank, L.G. 1994 When hyenaskill their own. New Scientist
141:38-41.

113

Frank, L.G., Davidson, J.M., and Smith, E.R. 1985,
Androgen levels in the spotted hyuena Crocuta crocuta:
the influence of social factors. Journal of Zoology,
London 206:525 531.

Frank, L..G. and Glickman, S.E. 1991. Neonatal siblicide
in the spotted hycna (Crocuta crocuta). Aggressive
Behavior 17:67 67,

Frank, L.G. and Glickman, S.E. 1994. Giving birth through
a penileclitoris  parturition and dystocia in the spotted
hyaena (Crocuta crocuta). Journal of Zoology, London
234:659-665

*Frank, L.G., Glickman, S.E., and Licht, P. 1991. Fatal
sibling aggression, precocial development, and
androgens in neonatal spoticd hyaenas. Science
252:702-705.

*Frank, L.G., Glickman, S.E., and Powch, 1. 1990. Scxual
dimorphism in the spolled hyena (Crocuta cracuta).
Journai of Zoology, London 221:308-313.

Frank, L.G., Glickman, 8.E.. and Zabel, C.J. 1989
Ontogeny of female dominance in the spotted hyaena:
perspectives from nature and captivity, Symposia of the
zoological Society London 61:127 146.

*Frank, L.G., Holekamp, K.E., and Smale, L. [995a.
[Dominance, demography, and reproductive success of
female spotied hyenas In: Sinclair A R.L. and Arcese,
P. (eds.) Serengeti 11 — Dynamics, conservation and
management of an ecosystem, 364 384, University of
Chicago Press, Chicago.

Frank, L.G., Smith, E.R.. and Davidson, J.M. 1985
Testicular erigin of circulating androgen in the spotted
hyaena Crocuta crocuta, Journal of Zoalogy, London
207:613-615.

*Frank, L.G., Weldele, M.L.. and Glickman. 5.E. 1993b.
Masculinization costs in hyaenas. Nuture 377:584 585,

*Fryxell, J.M., Greever, J. and Sinclair, A.R.E. 1988,
Why are migratory ungulates so abundant? American
Naturalist 131:781-798.

Fuller, T.K. and Kat, P.W, 1990. Movements, activity and
prey relationships of African wild dogs Lycaon pictis
ncar Aitong, southwestern Kenya. Afiican Journal of
Ecology 28:330-350.

*Gaisler, J., Povolny. D., Sebck, Z.. and Tenora. F.
1968. Faunal and ecological review of mammals
occurring in the environs of Jalal-Abad, with noics
on further discoveries of mummals in Alghanistan.
111 Carnivora, Lagomorpha. Zoologické Listv 17:
185-189.

*Galiano, H. and Frailey, D. 1977, Chasmaportheies kani,
new species from China, with remarks on phylogenetic
relationships of genera within the Hyaemidae
(Mammalia, Carnivore). American Musewm Novitutes
2632:1 1e.

Gandras, R. and Stieger, H. 1976, Wildhunde und
Hyacnen. Proceedings of the international svmposivum
ont diseases of zoo unimals 18:83-92.



Gasaway, W.C., Mossestad, K. T., and Stander, P.E. 1989.
Demography of spotted hyaenas in an arid savanna,
Elosha National Park, South West Africa/Namibia.
Madogua 16:121-127.

*Gasaway, W.C., Mossestad, K.T., and Stander, P.E.
1991. Food acquisition by spotted hyaenas in Etosha
National Park, Namibia: predation versus scavenging.
African Journal of Ecology 29:64-75.

*QGasperett, J., Harrison, D.L., and Bittiker, W. 1985,
The carnivora of Arabia. Fauna of Saudi Arabia
7:397-461.

Gathuma, J.M., Nyvaga, P.N., Omusec, J.K., Nderu,
FM.K., and Kaminjolo, J.8. 1982, Exposure of calves

to taeniid eggs of wild carnivore origin, Bulletin of

Animal Health and Production in Africa 30:55-60.

*Gaudry, A, 1802-1807. Arimaux fossiles et géologie de
FArtigue. Paris,

*Gebreel, ALO., Gilles, H.M., and Prescott, J.E. 19§3.
Studies on the seroepidemiology of endemic diseases in
Libya 1. Echinococcosis in Libya. Annals of tropical
Medicine und Purasitology 77391 398,

Geigy. R. 1976. Culverts and trypanosome transmission
in the Serengeti National Park (Tanzania). General
introduction. Acta Tropica 33:53-56.

*Geigy, R. and Boreham, P.F.L. 1976, Culverts and
trypanosome transmission in the Serengeti National
Park {(Tanzania). Part 1. Survey of the culverts., Acta
Tropica 33:57-67.

*Geigy, R. and Kauffmann, M. 1973. Sleeping sickness
survey in the Serengeti Arca {(Tanzania) 1971, Part [
Examination of large mammals for trypanosomes. Acta
Tropica 30:12-23.

*Geigy, R, Kauffmann, M., Mayende, I.S.P., Mwambu,
P.M.,and Onyango, R.J. 1973  Isolation of Trypanosoma
{ Trypanozoon) rhodesiense from game and domestic
animals in Musoma district, Tanzania. Acta Tropica
30:49 56.

*Geigy, R., Mwambu, P.M.,, and Kauffmann, M. 1971,
Sleeping sickness survey in Musoma District, Tanzania.
Part 1V. Examination of wild mammals as a
potential reservoir for T. rhodesiense. Acta Tropica
28:211-220.

Genevois, 1.P., Fayolle, P., Autefage, A., Bonnemaison,
P., and Cazicux, A. 1984. L'ancsthésic des cspéces
insolitésen pratique vétérinaire courante. 4. L'anesthésie
des carnivores sauvages. Révue de Medecine vétérinaire
135:379- 384,

*Geoffroy, 1. 1824, Description d’un nouveaux genre de
mammiféres carnassiers sous le nom de Protéle.
Mémoires du Muscum National d' Histoire Natwrelle,
Puris 11:354 371.

*Giles, R.H.G. 1978, Wildlite Management. W.H.
Freeman, San Francisco.

*Gillespic, 1. 1991. The causes of molecular evolution.
Oxford University Press, New York,

114

Gingerich, P.D. 1974, Proteles cristatus [rom the
pleistocene of South Africa with a note on tooth
replacement in the aardwolf (Mammalia, Hyaenidae).
Annals of the Transvaal Musewm 29:49-54,

Gingerich, P.D. 1973 Is the aardwolfl @ mimic of the
hyena? Neatnre 253:191-192,

*Ginsberg, J.R. and Macdonald, D.W. 1990. Foxes. wolves,
Jackals and dogs. An action plan for the conservation of
Cuniels. TUCN, Gland.

*Ginzburg, L.R., Ferson, S. and Akgakaya, H.R. 1990.
Reconstructibility of density dependence and the
conservative assessinent of extinction risks. Conservation
Biclogy 4:63 70.

Gittleman, J.L. 1986. Carnivore life history patterns:
allometric, phylogenetic, and ecological associations.
American Naturalist 127744771,

Gittlemnan, J.L. 1993, Carnivore life histories: a re-analysis
in light of new models. Symposium of the zoological
Society London 65:65-88.

Gittleman, J L. and Oftedal, O.T. 1987. Comparative
growthand lactation energetics in carnivores. Symposia
of the covlogical Society Londor 5T:41-77.

*CGilickman, S.E. 1995, The spotted hyaena from Aristotle
to the Lion King: Reputation is cverything. Social
Research 62:501-537.

Glickman, $.E., Frank, L.G., Davidson. J.M., Smith,
LE.R., and Siiteri, P.K. 1987, Androstenedione may
organize or activate sex-reversed traitsin female spotted
hvenas. Procecdings of the National Acadeniy of Sciences
84:3444-3447,

Glickman, S.E.. Frank, L.G., Licht, P., Yalcinkaya, T,
Sitteri, P.K., and Davidson, J. 1992, Sexual
differentiation of the female spotted hyena — onc of
natures experiments. Annals of the New York Academy
of Sciences 662:135 159,

Glickman, S.E., Frank, L.G., Pavgl, S., and Licht, P,
1992, Hormonal correlates of masculinization in
female spotted hvacnas (Crocutu crocuta). 1. Infancy to
sexual maturity. Journal of Reproduction und Fertility
95:451-462.

Golding, R.R. 1969. Birth and development of spotted
hyaenas Crocuta crocuta at the University of 1badan
Zoo, Nigeria. International Zoo Yearbook 9:93-95,

*Golla, W. 1993, Adggression wihrend des Saugens bei
Jungen Lipfelhvinen [ Crocutu crocuta, Erxieben).
Diploma thesis, Munich University, Munich, Germany.

Goltenboth, R, and Klos, H.G. 1980. Ubersicht iiber die
Todesursachen und das Krankheitsgeschehen im
Raubtierbestand des Zoalogischen Gartens Berlin von
1957 1979, Proceedings of the international syinposium
on disedses of zoo animaly 22:203 209,

Gomereic, H. 1985. Muscles of the forelimbs of the spotted
hyena Crocuta crocutu. Veterinarski arhiv 55193 211.

Goodhart, C.B. 1975, Does the aardwol{ mimic a hyena?
Zoological Journal of the Linnean Society 57:349-336.



*Gorelov, U, 1973, The problem of rarc predator
conservation in Badhyz and in the surrounding regions
of Turkmenia. In: Rare species of mannnals in the USSR
und their conservation, Moscow. (in Russian)

Gorman, M.L. 1979. Dispersion and foraging of the small
indian mongoose Herpestes auropunctatus (Carnivora,
Viverridae) relative 1o the evolution of social viverrids.
Journal of Zoology, London 181:65-74.

Gorman, M.L. 1990, Scent marking strategics in mammals.
Révue Suisse de Zovlogic 97:3-30.

*Gorman, M.L. and Miils, M.(GG.L. 1984. Scent marking
strategies in hyaenas (Mammalia). Journal of Zoology,
London 202:535-547.

*Goss, R.AL 1986, The influence of food source on the
hehavioural ccology of brown hyaenas Hyaena brunnca
in the Nantih Desert. MSc thesis, University of Pretoria,
Pretorid.

Graber, M. and Blanc, J.P. 1979. Ancylostoma
duodenale (Dubini, 1843) Creplin, 1843 (Nematoda:
Ancylostomidae) parasiie de I'hyéne tachetee
Crocuta crocuta (Erxleben), en Ethiopic. Révie d Elévage
et de Medecine vérérinairve des Pavs tropicaux
32:155 160,

Grant, JW A, Chapman, C A., and Richardson, K.S.

1992, Defended versus undefended home range size of

carnivores, ungulates and primates. Befiavioral Ecology
and Sociobiology 31:149 161,

*Green, A.A. 1986, Status of large mammals of Northern
Saudi Arabia. Manvnalia 50:483-493

*Green, A.A. and Amance, M.S. 1987. Managenment plun
Sor Yunkari Game Reserve, Buuchi State, Nigeria,
Nigerian Conservation Foundation {Lagos), WWF
Internattonal, Gland.

*Green, B., Anderson, J., and Whateley, T. 1984, Walter
and sodium turnover and estimated [vod consumption
in free-living lions (Panthera leo) and spotted hyaenas
(Crocuta crocuta). Jowrnal of Manmalogy 65:593-599,

Greene. HW. 1977, The aardwoll as hyena mimic: an
open question. Anfmal Behaviour 25:245-246.

*Greve, J.H. and Russell, W.C. 1974. The brown hyacna
Hyaena brunnea, a new host for nymphal Armiflifer

armillatus (Pentastomida, Porocephalidae). Journaf of

Puarasitology 60:52 52,

Grimpe, G. 1917. Hyiinologische Studien. Zoologischer
Anzeiger 48.49-61,

Grimpe, G. 1923, Neues iiber die Geschlechtsverhaltnisse
der gefleckten Hyidine (Crocotra crocuta Erxl.).
Verhandlungen der Devtschen Zoologischen Gesellschaft
28:77-78.

Gross, C. 1987 Maummals of the southern gulf. Motivate
Publishing, P.O.Box 2331, Dubai.

*Haas, L.. Hofer, H., East, M.L., Wohlsein, P., Liess, and
B., Barrett, T. 1996. Canine distemper virus infection in
Serengeti spotted hyaenas. Veterinarv Microbiology
49:147-152.

115

Hamilton, W.J., Tilson, R.L., and {'rank, L.G. 1980,
Sexual monomorphism in spotted hyaenas. Crocuta
crocutd. Ethology T163-73.

*Hamilion, P.H. 1981, The leopard Panthera peardus and
the cheetall Acinonyx jubatus in Kenva, Unpublished
report forthe U.S, Fishand Wildlife Service, the African
Wildlite Leadership Foundation and the Government
of Kenya,

Hanby, J.P. and Bygott, J.ID. 1979, Population changes in
lions and other predators. In: Sinclair, ARE. and
Norton-Grittiths, M. (eds.) Screngeti. Dynamics of an
ecosystesm, 249 262, University of Chicago Press,
Chicago.

*Happold, D.C.D. 1973, The mammals of West Africa.
Longman, London.

*Happold, D.C.D. 1987, The mununals of Nigeria.
Clarendon Press, Oxford.

*Harris, R.B.. Maguire, L.A. and Shaffer, M.L. 1987,
Sample sizes for minimum viable population estimation.
Conservation Biology 1:.72-76.

*Harrison, ID).L. and Bates, P.J.J. 1991, The mammuals of
Arabia. 2nd ed., Harrison Zoological Museum
Publication, Sevenoaks, Kent, UK.

*Hartwig, E.K. 1935, Control of snouted harvester
termites. Farming in South Africa 30:361-366.

*Harvey, M. 1992, Sociological uspects of spotted hyaena
predation on farm livestock in areas adjoining the
Hluhluwe/Umfolozi Game Reserve, Natal and solutions
to the problem. JUCN SSC Hyaena Specialist Group
Newsletter 5:15-19.

Hashim, 1. M., Awad, N.M., and Mahgoub, E.F E. 1992,
The status of wildlife in Jebel Marra. 24 pp, unpublished
report, Agricultural Research Corporation, Wildlife
Research Centre, Omdurman, Sudan,

*Hassinger, J.D. 1973. A survey of the mammals of
Afghanistan. Feldiana { Zoology ) 60:1-195.

*Hatt, R.T. 1959, The mammals of Iraq. Miscelluneous
Publications of the Museum of Zoology University of
Michigan 106:1 113,

Hayes, G.D. 1972, A guide to Malawi's national parks and
game reserves. Mualawl Government Printers, Zomba,
Malawi.

Haynes, G. 1983. A guide for differentiating mammalian
carnivore taxd responsible for gnaw damage to herbivore
limb bones. Paleohiology 9:164 172,

He, C..Rodewald, K., and Braunitzer, G. 1989, Carnivora:
primary structure of the hemoglobin from the spotted
hyena (Crocuta crocuta, Hyaenidae). Biclogical
Chemistry Hoppe-Seyler 370:417-423.

*Hecketsweiler, P, 1990, La conservation des ecosysténtes
Jorestiers du Congo. IUCN, Gland.

*Hecketsweiler, P., Doumenge, C.. and Mokoko Ikonga,
J 1991, Le parc nationul d' Od=ala, Congo. [IUCN, Gland.

*Hecketsweiler. P.and Mokoko Tkonga, J. 1991, La Réserve
de Conkouati, Congo. Le secteur sud-est. ITUCN, Gland.



Heldstab, A. and Ruedi, D. 198]. Metastasizing intestinal
carcinoid in a brown hyena (Hvaena brunned) in the
Zoological Garden Buasle. Jouwrnal of Zoo Animal
Medicine 12:88-91,

Henderson. G.M., Borthwick, R., and Cambum, M A 1984,
Maxillary dento-alveolar abscess in a spotted hyaena
Crocuta crocuta. Journal of Zoo Animal Medicine 15:99-108,

*Hendey, Q.B, 1974, The late cenozoic Carnivora of the
south-western Cape Province. Arnals of the South African
Museum 631 -369.

Hendey, Q.B. 1975, Relationships of North Americun
hyenas. Sourh African Jowrnal of Science T1:187-187.
Hennig, R. 1986. Zum Beuteverhalten der Tiiplelhyine
(Crocuta crocuta). Zeitschrift fiir Jagdwissenschaft

32:53-54.

*Hennig, W. 1966. Phylogenetic Svstemarics. University
of Hlinots Press, Urbana, Ilinois.

*Henschel, J.R. 1986. The sociv-ecology of a spotied hyaena
Crocuta crocuta clun in the Kruger National Park. DSc
thesis, University of Pretoria,

*Henschel, J.R. and Skinner, J.D. 1987, Social relationships
and dispersal patterns in a clan of spotted hyaenas,
Crocutu crocutu in the Kruger National Park, South
African Journal of Zoology 22:18 24,

*Henschel, J.R and Skinner, J.D. 1990a. Thediet of spotted
hyaenas Croeuta erocute in Kruger National Park,
African Journal of Ecology 28:69-82,

*Henschel, J.R. and Skinner, I.DD. 1990b. Parturition and
early maternal care of spotted hyaenas Crocuta crocuta:
a case report. Journal of Zoolegy, London 222:702 704,

*Henschel, J.R. and Skinner. J.P. 199]. Territorial
behaviour by a clan of spotted hyacnas Crocita crocuta.
Ethology 88:223-235,

*Henschel, J.R. and Tilson, R.L. 198%. Tlow much does a
spotted hyaenaeat? Perspectives from the Namib Desert.
African Jowrnal of Ecology 26:247-255.

Henschel, 1.R.. Tilson, R.. and Von Blottnitz, . 1979,
Implications of a spotted hyaena bone assemblage in
the Namib Desert. South African archaeological Bulletin
34:127-131.

*Heptner VGand Shudskiy A AL 1980, Dic Séugceticre der
Sowfetunion. Vol [H: Raubticre ( Feloldea ). VEB Gustav
Fischer Verlag, Jena, Germany.

*Heptner, V.G, and Sludskii, A.A. 1992, Mammals of the
Soviet Unfon Vol H Part 2. Carnivora: hyaenus aind cats.
E. J. Brill, Leiden, Netherlands.

*Hewitt, P.H., Nel, J1.J.C., and Schoeman. l. 1972. The

solar and ultraviolet radiation tolerances of several

lermite spectes. Jowrnal of the Entomological Society of

Southern Africa 35119 121,

*Hilborn, R. and Sinclair, A.R.E. 1979. A simulation of
the wildebeest population, other ungulates and their
predators. In; Sinclair, A.R.E. and Norton-Griffiths,
M. {eds.) Serengeti: Dynamics of an ecosystent, 287 309,
University of Chicago Press. Chicago.

116

Hill, A. 1978. Palec-ecological significance of bones from
a modern hyena lair. American Journal of physical
Anthropology 48:405-405.

Hill, A. 1980. Hyaena provisioning of juvenile offspring at
the den. Mammalia 44:594 -595.

*Hitchins, P.M. and Anderson, J.L. 1983. Reproduction,
population characteristics and managemeni of the black
rhinoceros Diceros bicornis minor in the Hluhluwe/
Corridor/Umfelozi Game Reserve complex. Sowth
African Journal of Wildlife Research 13:78-85.

*Hofer, H., Campbell, K.L.I., East, M.L., and Huish,
S.A. 1996. The impact of game meat hunting on
target and non-target species in the Serengeti. lu:
Taylor, V.J. and Dunstone, N. (eds.) The exploitation of
mammal populations, 117-146. Chapman and Hall,
London.

*Hofer, H. and East, M L. 19934, The commuting system
ol Serengeti spotted hyaenas: how a predator copes
with migratory prey. 1. Social organization. Awnimal
Behaviour 46:547 557.

*Hofer, H. and East, M.L. 1993b. The commuting system
of Serengetli spotted hyaenas: how a predator copes
with migratory prey, I[. Intrusion pressure and
commulers’ space use. Auimal Behaviour 46:559-574.

*Hofer, H. and East, M.L. 1993¢. The commuting system
of Sercngeti spotted hyaenas  how a predator copes
with migratory prey. IIL Attendance and maternal
care. Animal Behaviour 46:575- 589,

*Hofer, H. und East, M.L. 1995a. Population dynamics,
population size, and the commuting system of Serengeti
spotted hyaenas. In: Sinclair. A.R.E. and Arcese, P.
(eds.) Serengeti 1o Dynamics, conservation and
management of an ecosysiem, 332--363. University ol
Chicago Press, Chicago.

Hoter, H. and East, M.L. 1995b. Virilized sexual genitalia
as adaptations of female spotted hyacnas. Révue Suisse
de Zoologie 102:895-906.

*Hofer, H. and East, M.L. 1996. The components of
parental cure and their fitness consequences: a lile
history perspective. Verhandlungen der Deutschen
Gesellschaft fitv Zoologic 84.2:149 164

*Hofer, H. and East, M.L. 1997, Skewed olfspring sex
ratios and sex composition of twin litters in Serengeti
spotted hyacnas {(Crocura crocuta) are a consequence
of siblicide. Applied Animal Behaviour Sciences
51:307-316.

*Hofer, H., East, M.L.,and Campbell, K.L.I. 1993, Snares,
commuting hyacnas, and migratory herbivores: humans
as predators in the Serengeti. Svinposia of the zoological
Society London 65:347-366,

Holc'kova, D., Planer, J. Trgbal, V.. Koderova, X,
Vahala, J., Volf, J., Mitakov’'a, Z., Kus, E., Pali’ka, P.
and Frais, M. 1992 Chov hyen v'eskoslovenskych
zoologickych zahradach (Breeding of hycnas at
Czechoslovak Zoological Gardens) Gazella 19: 63-118.



*Holekamp, K.E., Ogutu, 1.O., Dublin, H.T., Frank,
L.G., and Smale. L. 1993. Fission of a spotted
hyena clan: consequences of prolonged female
absenteeism and causes of female emigration. Etholagy
93:285-299.

*Holckamp, K. E. and Smale, L. 1990, Provisioning and
food sharing by lactating spotted hyenas, Crocuta
crocuta (Mammalia, Hyaenidae). Ethology 86:191-202.

*Holekamp, K.E. and Smale, L. 199]. Dominance
acquisition and mammalian social development: the
‘inheritance’ of maternal rank. American Zoologist
31:306-317.

*Holekamp, K.E. and Smale, L. 1992, Human-hyacna
relations in and around the Masai Mara National
Reserve, Kenya, JTUCN SSC Hyaena Specialist Group
Newslerter 5:19 20.

*Holckamp, K.E. and Smale, L. 1993, Ontogeny of
dominance in free-living spotted hyaenas: juvenile rank
relations with other immature individuals. Animal
Behaviour 46:451-466.

*Holekamp, K.E. and Smale, L. 1995. Rapid change in
offspring sex ratios after clan fission in the spotted
hyena. American Naturalist 145:261-278.

*Holekamp, K.E., Smale, L., Berg, R., and Cooper, 5.M.
1997, Hunting rates and hunting success in the spotted
hyena (Crocuta crocutay. Journal of Zoology, London
241:(in press).

*Holekump, K.E., Smule, L., and Szykman, M. 1996,
Rank and reproduction in the female spotted hyaena.
Journal of Reproduction and Fertility 108:229 237.

Holzaplel, M. 1938, Uber Bewegungsstereotypien bei
gehaltenen Sidugern. 1. Mittcilung: Bewegungs-
stereotypien bei Caniden und Hyénen, Zeitschrift fiir
Tierpsychologie 2:46-72.

Holzapfel, M. 1939. Murkierungsverhalien bei der Hyine.
Zeitschrift fiir Morphologie und Okologie der Ticre
35:10-13.

*Hopkins. G.H.E. 1960. Notes on some Mallophaga from
mammals. Bulletin British Museim { Narural History)
Entomology 1017595,

Hopkins, P. 1977, Interactions between the spotted hyena
and potential prey specics in the Aberdare Mountains
of Kenya. Fast African Wildlife Journad 15:165-166.

Horwitz, L.K. and Smith, P. 1988, The effects of striped

hycna activity on human remains. Journal of

archueological Science 15471 482,

Houston, D.C. 1979, The adaptations of scavengers. In:
Sinclair., A.R.E. and Norton-Griffiths, M. (eds.)
Serengetl: dynamics of wnrecosystom, 263 286, University
of Chicago Press, Chicago.

Houston, D.C. 1988, Digestive efficiency and hunting
behaviourincats, dogs and valtures. Jowrnal of Zoology,
London 216:603-06035,

*Hutnagl, E. 1972, Libyan mammalis. The Oleander Press,
Cambridge.

117

Hunt, R. M., Xue, X.X., and Kaufman, J. 1983. Miocene
burrows of extinct bear-dogs: indication of early denning
behavior of large mammalian carniveres. Science
221:364 366.

Huntley, B. J. 1974, Outlines of wildlife conservation in
Angola. Jowrnal of the Southern African Wildlife
Munagement Association 4:157-166.

*Ilani, G. 1975. Hyenas in Israel. fsrael - Land and Nuture
16:10 18,

Hani, G. 1977, Zoogeographical and ecological survey of
carnivores (Mammalia. Carnivora) in Isracl and the
administered areas. Israel Journal of Zoology 26:254-254,

*Nani, G. 1979, 4 zeogeographic and ecological survey of
carnivores in Israel. Report No 3: Nature Reserves
Authority of Israel, Jerusalem.

*Irwin, D.M., Kocher, T.D. and Wilson, A.C. 1991,
Evolution of the cytochrome b gene of mammals. Jowrnal
of Molecular Evolution 32:128-144,

*Isakov, S 1., Khabilov, T.K , Davidov, G.S_, and Sokov,
AL 1988 Mammalia. In: Abdusalamov, I.LA. (ed.) Red
Data Book of Tadzhikistan. Donish, Dushanbe,
Tadzhikistan, (in Russian)

Ishadov, N. 1982, Effect of the Kara-kumcanal (Turkmen-
SSR, USSR)on the distribution and number of mammal
species, Bvnlleien” Moskovskoge Obshehestva Lspyratelet
Privodv Otdel Biologicheskil 87:15-23. (in Russian)

*TUCN. 1994, IUCN Red List Categories. TUCN, Gland.

*IUCN. 1996, TUCN Red List of Threatened Animals,
TUCN, Gland.

Ivy, R.H. 1957. The spotted hyena. African Wildlife 11:
281-283.

Jakob. 1970. Studics on amyloidosis of carnivora with
special reference to amyloidosis in the aged, Zenrralblare
Siir Veterindrmedizin A17T:818 829,

*Jeannin, A. 1936. Les mapuniferes sauvages du Cameroun,
Paul Lechevalier, Paris.

Jenk, S.M., Weldele, M.L., Frank, L.G., and Glickman,
S.LE. 1995, Acquisition of matrilineal rank in captive
spotted hyaenas - emergence of a natural social system
in peer-rcared animals and their offspring. Animal
Behaviour 50:893 904,

*lohnson, J.M. 1987. Hyena predating on a domestic
calf. Jowrnal of the Bombay Natural History Society
84:422422,

Johnston, H.H.1905. Notcs on the mammals of
Liberia. Proceedings of the Zeological Society London
75:197-210.

Jones, A. 1982, Tuenia spp parasitic in the hyena,
Parasitology 84:LXIII-LXIII.

*¥lones, A. and Khalil, L.F. 1982, Species of Tueniu
Linnaeus, 1758, in game animals and predators in East
Alrica. Parasitology 84:XXVI XXV,

Joubert, L. and Mostert, P.KX.N. 1975, Distribution
patterns and status of some mammals in South-West
Alrica. Muadogua 9:5-44,



*Juste, J. and Castrovigjo, J. 1992, Unusual record of the
spotted hyena (Crocuta crocuta}in Rio Mum, Equatorial
Guinea (Central Alrica). Zeitschrift fiir Siugetierkunde
57:380-381.

*Karanth, K. U, 1982. Factors governing the distribution
of wild mammals in Karnataka India. Jowrnal of the
Bombay Natural History Society 79:409-411.

*Karanth. K.U. 1986. Status of wildlife and habitat
conservation in Karnataka. Jowrnal of the Bombay
Nuatural History Society 83:166-179.

Kattinger, E. 1971. Beitriige zur Saugetierkundc der siidlichen
Balkanhalbinsel und des vorderen Orients. Berichte der
naturforschenden Gesellschaft Bamberg 46:11-32,

*Kaup. J.J. 1828. Uber Hvaena, Uromastix, Basiliscus,
Corpthaeolus, Acontias. Isis 21:1144-1150,

Keep, M.E. 1970, Hepatozoonosis of some wild animals in
Zululand. Lammergever 12:70-71.

*Kerbis-Peterhans, J.C. and Horwitz, LK. 1992, A bone
assemblage from a striped hyaena (Hvaena lipaena) den
in the Negev Desert, Israel. fsrael Journal of Zoology
37.225-245.

Khadim, A.H., Nadachowksi, A., and Rzebik-Kowalska,
B. 1977. Review of present knowledge of Iragi mammals.
31 pp, Bulletin of the Biotogical Rescarch Centre 6,
Scientific Research Foundation, Baghdad, Iraq.

*Kingdon. 1. 1977, East African mammals. An atlas of

evolution in East Africa. Yol HIA: Carnivores. Academic
Press. London.

King, G.E. 1975. Socioterritorial units among carnivores
and early hominids. Journal of unthropological Research
31:.69-87.

King, G.E. 1976, Socioterritorial units and interspecific
competition: medern carnivores and carly hominids.
Journal of antliropological Research 32:276-284.

Kinsey, F.M, and Kreider, D. 1990. Reintroduction of a
hand-reared spotted hyena cub Crocuta crocuta.
International Zoo Yeurbook 29:164-169.

Klein, R.G. 1975. Paleo-anthropological implications of
the nonarchaeological bone assemblage from Swartklip
in southwesiern Cape Province, South Africa.
Quaternary Research 5:275 -288.

Klein, R.G. 1986. Curnivore size and quaternary climatic change
in southern Africa. Quaternary Research 26:153-170.

Klein, R.G., Crux-Uribe, K., and Beaumont, P.B. 199].
Environmental, ccological and paleo-anthropological
implications of the late pleistocene mammalian fauna
from Equus Cave, northern Cape Provinee, South Africa.
Quuternary Research 30:94--119,

Klein, R.G. and Scout, K. 1989. Glacial/interglacial size
variation in fossil spotted hyenas (Crocuta crocuta)
from Britain. Quaternary Researel 32:88-95.

*Knight, M.H., van Jaarsveld, A, and Mills, M.G L.
1992, Allo-sucklinginspotted hyaenas (Crocuta crocuta):
an example of behavioural flexibility in carnivores.
African Jowrnal of Ecology 30:245-251.

118

*Kocher. T.D, Thomas, W.K., Mcyer, A, Edwards, S.V.,
Paidbo, S., Villablanca, F.C., and Wilson, A.C. 19%9
Dynamics of mitochondrial DNA evolution in animals:
Amplification and sequencing with conserved primers.
Proceedings of the National Academy of Sciences, USA
86:6196-6200.

Kocula, K. 1979, Attempts at tuberculosis diagnosis in
animals in zoological gardens. Przeglad zoologiccny
23:91-94.

*Kochler, C.E. and Richardson, P.R.K. 1990. Proteles
cristatus. Mammelian Species 353:1-6.

Koenig, C. 1976, Interspecific and intraspecificcompetition
for food in old-world vultures. Journal fiir Ornithologie
117:297-316.

Kolska Horwitz, L. 1991, Scavenging activities of striped
hyaenas Hyaena hyaena in Israel. fsrael Journal of
Zoology 37:189 189,

*Kothari, A., Pande, P., Singh, S., and Variava, D.N.
1989, Menagement of National Parks and sunctuaries
in India  a staiuy report. Indian Institute of
Public Administration, Indra Prastha Estate, New
Delhi.

*Kowalski, K. and Rzebik-Kowalska, B. 1991, Mammals
of Algeria. Polish Academy of Sciences, Warszawa.
*Krampitz, H.E., Sachs. R, Schaller, G.B_, and Schindler,

R. 1968. Zur Verbreitung von Parasiten der Gattung
{epatozoon Miller, 1908 (Protozoa, Adeleidag) in
ostalrikanischen Wildsdugetieren. Zeitschrift fiiv

Parasitenkunde 31:203 210.

Kranendonk, H.J., Kuipers, J., and Lensink, B.M.
1983, The management of spotted hyaenas, Crocuta
crocuta, in Artis-Zoo, Amsterdam, The Netherlands.
Zoologischer Garten N.F. 53:339 353

*Kronberg-Bericht, 1979, Gegenwdrtiver Status der
Comoé- und Tai-Nationalparks sowie des Azagny -
Reservates und Vorschlige -u deren Evhaltung und
Entwicklung zur Forderung des Tourisinus. Band 11
Comoé Nationalpark. Teil 1 Bestundsaufnahme der
okologischen und hiologischen Verhdltnisse, 231 pp,
FGU-Kronberg, Kronberg, Germany,

*Kruuk, H. 1966, Clan-system and feeding habits of
spotted hyaenas {(Crocuta crocuta Erxleben). Nature
209:1257-1258.

*Kmuk, H. 1970. Interactions between populations of
spotted hyaenas (Crocuta crocuta Erx.) and their prey
species. In: Watson., A, (cd) Animal populations in
relation to their food resources, 359-374. Blackwell,
Oxford.

*Kruuk, H. 1972a. The spotied hyena. A study of predation
and social behavior, The University of Chicago Press,
Chicago.

Kruuk, H. 1972b. Surplus killing by carnivores, Journal of
Zoology, London 166:233-244.

*Krouk, H. 1975a. Hvaena. Oxford University Press,
Oxford.



Kruuk, H. 1975b. Functional aspects of social hunting in
carnivores. In: Bacrends, G., Beer, C., and Manning,
AL (eds.) Funcrion and evolution in behaviour, 119 141
Oxford University Press, Oxford.

*Kruuk, H. 1976. Feeding and social behaviour of the
striped hyaena (Hyaenu vulgaris Desmarest). East
African Wildlife Journal 14:91-111.

Kruuk, H. 1977, Interactions between the spotted hyacna
and potential prey species in the Aberdare mountains
of Kenya. East African Wililife Jowurnal 15:165-166.

*Kruuk, H. 1980. The effects of large carnivores on livestock
and animal hushandry in Marsabit district, Kenva. 52
pp- IPAL Technical Report E-4, UNEP-MAB, Nairobi.

Kruuk, H. 1991. Hunting carnivores and social strategies
— 4 citation classic commentary. Current Contents!
Agriculture Biology & Envirommental Sciences 18:10 14

*Kruuk, H.and Sands, WA 1972, The aurdwoll ( Prateles
cristarus Sparrman 1783) as predator of termites. East
African Wildlife Jowrial 102211 227,

Kuhn, H.J. 1965. A provisional checklist of mammals of
Liberia. Senckenbergiona Biologica 46:321-340,

Kurtén, B. 1957, The bears and hyacnas of the interglacials.
Quaternaria 4:09-81.

*Kithme, W. 1965, Freilandstudien zur Soziologie des
Hyinenhundes{ Lycaon pictus Thomas 1902). Zeitschrift
fiir Tierpsvehologie 22:495- 541,

*Kullman, E. 1965. Die Siugetiere Afghanistans. I
Carnivora, Artiodactyla, Primates. Seientific Quarterly
Journal of the Faculty of Sciences Kabul 1965:1-17.

Kumerloeve, H. 1967. Zur Verbreitung kleinasiatischer
Raub- und Huftiere sowic ciniger GroBnager.
Séugetierkundliche Mitteilungen 15:337-409,

*Kumerloeve, H. 1970. Jagd- und Schutzbestimmungen
fiir Sdugetiere in der Tirkeil. Sdugeticrkundliche
Mitteilungen 18:79-81.

Lacy, R.C.1992. VORTEX. Simulation model of population
dymamics and viebility. Chicago Zoological Society,
Brookfield, llinois.

Lamprecht. J. 1978. The relationship between {ood
competition and foraging group size in some larger
carnivores- a hypothesis. Zeitschrift fiir ierpsychologic
46:337 343.

Lumprecht, J. 1981, The lunction of social hunting
in larger terrestrial carnivores. Mammal Review [1:
169-179,

Lam, Y.M. 1992. Variability in the behaviour of spotted
hyaenasastaphonomicagents. Journal of archaeological
Science 19:389 406.

Lang, E.M. 1958, Zur Haltung des Strandwolfes (Hypaena
brunnea). Zoologischer Garten Leipzig N F. 24:81-90,

*Laurcnson, M.K. 1995. Implications of high offspring
mortality for cheetah population dynamics. In: Sinclair,
A.R.E. and Arccse, P. (eds.) Serengeri I Dynamics,
conservation and management of an ecosysiem, 385
399. University of Chicago Press, Chicago.

119

Laurenson, M.K., Caro, T., and Borner, M. 1992. Female
chectah reproduction. National Geographic Research &
Exploration 7:64-75.

Lay, D.M. 1967 A study of the mammals of Tran. Fieldiana
{Zoology) 54:1- 282,

*Le Berre, M. 1990. Fuune du Swhara. 2. Mummiferes.
Lechevalier-Raymond Chabaud. Paris.

*Ledger, LA 1968, The lice of mammals. Fauna and Flory
19:61-65.

Legendre, 8. and Roth, C. 1988, Correlation of carnassial
tooth size and body weight in recent carnivores
(Mammalia). Historical Biology 1:85-98.

Levine, N.D. and Tvens, V. 1981. The coccidian parasites
(Protozoa. Apicomplexa) of carnivores. [llinois
hiological monographs 51:1-249,

Lewis, M.E. 1992, IForelimb functional anatomy in extinet
large-bodied carnivorans. Journal of vertebrate
pafeontology 12{Supplement):39a—4a.

*Li, Wen-Hsiung and Graur, D. 1991, Fundamenrals of
Molecidar Evolution. Sinauer, Sunderland, MA.

Licht, P., Frank, L.G., Pavgi, S., Yalcinkaya, T.M., Siiter,
P.K..and Glickman, S.E. 1992. Hormonal correlates of
masculinization in female spotted hyaenas (Crocuta
crocuta). 2. Maternal and fetal steroids. Jouwrnal of
Reproduction & Ferrility 95463 474,

*Lightner, L.K. and Reardon, M.J). 1983, Dipetalonema
dracunculoides in dogs and spotted hyena {Crocuru
crocufa) in the Turkana District of Kenya. Proceedings
of the Helminthological Societv Washingron 50:333-335,

*Limoges, B. 1989, Résulrars de Uinventaire faunique au
niveau national et propositions de modifications a la loi
st u chasse, Rapport technique CECU/MDRA/IUCN
144pp, Bissau, Guinea-Bissau.

Lindeque, M. and Skinner, J.ID. 1982, Aseasonal breeding
in the spotted hyaena (Crocuta crocuta, Lrxleben), in
southern Africa. African Journal of Ecology 20:271 278,

Lindeque, M. and Skinner, J.D. 1984, Size frequency
analysis of tooth wear in spotted hyaenas (Crocura
erocta). South African Journal of Zoology 19:201-204,

Lindeque, M., Skinner, J.D., and Millar, R.P. 1986.
Adrenal and gonadal contribution to circulating
androgens in spotled hyaenas (Crocuta crocuta) as
revedled by LHRH. hCG and ACTH stimulation.
Journal of Reproduction and Fertility 78:211-217.

*Linnacus, C. 1758, Systema Naturae, 10thed. Stockhoim.

*Loevinsohn, MLE. and Green, A A 1981, Les nramniiféres
du Parc National de la Pendjari ( Béninj. Rapport
Technique No 2. FAQ, Rome: FO:DP/CAE/T8/006.

*Loos-Frank, B. 1990. Cestodes of the genus Mesocesioides
{Mesocestoididae) from carnivores in lsracl. fsrael
Journal of Zoology 37:3 13,

*Lukarevsky, V.5, 1988. I'eeding of lcopard Pantheru
pardus, striped hyena Hyaena hyaena and wolf Canis
fupus in the south-west Kopeth-Dag, USSR,
Zoologicheskii Zhurna! 67:310-315. (in Russian)



*Lukarevsky, V.5, 1995, Striped hyaena. In: Mammals of

Turkmenistan, 130-141, 1lim, Ashgabad, Turkmenistan.
(in Russian)

*Lloyd, P.H. and Millar, J.C.G. 1983. A questionnaire
survey (1969--1974) of some of the larger mammals of
the Cape Province. Boniebok 3:1-49.

*Lynch, C.D. 1983, The mammals of the Orange I'ree
State. Memoirs van die Nasionale Museum Bloemfontein
18:109 139,

*Lyon, F. 1994. dardwolf (Proteles cristatus): North
American regional studbook 1993. Oklahoma City Zoo,
Oklahoma City.

*Maberley, C.T.A. 1963. The game animals of southern
Africa. Nelson, Cape Town.

*Macdonald, D.W. 1978, Qbscrvations on the behaviour
and ecology of the striped hyaena, Hyacna hyaend, in
Israel. Israel Journal of Zoology 27:189-198.

*Macdonald, D.W. 1980u. Rabies andwildlife: A bivlogist's
perspective. Oxford University Press, Oxford.

Macdonald, D.W. 1980b, Patterns of scent marking with
urine and faeces amongst carnivore communities,
Svmposia of the svological Society London 45;:107- 139,

Macdonald, D.W. 1983, The ecology of carnivore social
behaviour. Nafure 301:379 384,

Macdonald, D.W. 1984, The encyclopacdia of marmmals,
George Allen and Unwin, London.

*Muce, G.M. and Lande, R. 1990. Assessing extinction
threats; Towards a reevaluation of TUCN threatened
species categories. Conservation Biology 5:148 157

Mackenzie, A.R.and Boreham, P.F.L. 1974, Autoimmunity
i trypanosome infections, iv. Natural infections in
hartebeest, hyena and the lion in the Serengeti National
Park, Tanzania. Acta Tropica 31:369 372

*Maddison W.P. and Maddison D.R. 1992, MucClude:
Analysis for Phvlogeny and Character Evolution. Sinauer,
Sunderland, MA.

*Maddock, AH. 1993, Analysis of brown hyena (Hyena
brunned) scats from the central Karoo, South Africa.
Jowrnal of Zoology, London 231:679-683.

*Maddock, AL and Mills, M.G.L. 1994, Population
characteristics of African wild dogs Lycaon pictus in the
Eastern Transvaal Lowveld. South Africa as revealed
through photographic records. Biological Conservation
67:57-62.

Marean, C.W. 1991, Measuring the post-depositional
destruction of bone in archaeological assemblages,
Journal of archacological Science 18:677-694,

Marean, C.W., Spencer, L.M., Blumenschine, R.J., and
Capaldo, S.2. 1992, Captive hyaena bone choice
and destruction: the schiepp effect and Olduvai
archaeotaunas. Jowrnal of archaeological Science
19:101-121.

Marennikova, 8.8.. Maltseva, N.N., Korneeva, V.., and
Garanina, V.M. 1975, Pox infection in carmivora of the
family Felidae. Acta Virologica Prague 19:260 260.

120

Mariam, S.H. 1985, Epidemiology ol rabies in Ethiopia. 1n;
Kuwert, E.K., Merieux, C., Koprowski, H., and Bogel,
K. {¢ds.) Rabies in the tropics, 473-480. Springer, Berlin.

Matassa, E., and Pandolfi, . 1984. Iperplasia ghiandolare
cistica dell’utero in una iena. Acta medica veterindria
30:413 421.

*Matthews, L.H, 19394, The subspecies and variation of
the spotted hyaena, Crocuta crocuta Erxl, Proceedings
of the Zoological Society of London 109:237 260,

Maltthews, L.H. 1939b. Reproduction in the spotted
hyaena, Crocuta crocuta (Erxleben). Philosophical
Transactions of the Reyal Socivty London 230:1 78,

Matthews, L.I1. 1939¢, The bionomics of the spotted
hyaenu, Crocuta crocuta Erxl. Proceedings of the
Zoological Society of London 10943 36.

McConnell, E.E., Basson, P A V., Myers, B.J., and Kuntz,
R.E. 1974, A survey of diseases among 100 {ree ranging
baboons, Papio wrsinus, from the Kruger National
Park. Onderstepocrt Jowrnal of veterinary Research
41:97-168,

*McCully, R.M., Basson, P.A., Bigalke, R.D., dc Vos, V|
and Young, E. 1975 Observations on naturally acquired
hepatozoonosis of wild carnivores and dogs in the
Republic of South Africa. Onderstepoort Journal of
velerinary Researclr 42:117-134.

*Mchitika, Z.J. 1996. Everloving memory ol’ Masasi
hyaenas. Maliiai News Tanzania 3:8 8,

McKenzie, AA., and Burroughs, R.T.J. 1993, Chemical
capture of carnivores. In: McKenzie, A.A. (ed.) The
capture and care manual: capture, care, acconmodeation
and transportation of wild Afvican mammals, 224 244,
Wildlife Decision Support Services and South African
Veterinary Foundation, Pretoria,

McKenzie, A A, Meltzer, D.G A Roux, P.G., and Goss,
R.A. 1990, Use of implantable radio transmitters in
large African carnivores. South African Journal of
Wildlife Researeh 20:33- 35,

*Mebatsion, I, Cox, JL.H..,and I'rost, 1. W, 1992, Isolation
and characterization cf 115 street rabies virus 1solates
from Ethiopia by using monoclonal antibodics:
identification of 2 1solates as Mokola and Lagos Bat
viruses. Jowrnal of Infectious Diseases 166:972-977.

Mech, 1.13. 1975, Hunting hehavior in two similar specics
of social canids. In: Fox, MW, (ed.) The wild canidy.
Their systematics, behavioral ecology and evolution,
363- 368. Van Nostrand Reinhold, New York.

*Mecster, J.AJ,, Reutenbach, 1.L., Dippenaar, N.J., and
Baker, C.M. 1986. Classification of Southern African
Manunals. Transvaal Muscum Monograph 5. Transvaal
Museum, Pretoria.

*Mellen, 1., Cheney, C. and Barker, }. 1993, Curnivore
speace survey for AAZPA -oos. Metro Washington Park
Zoo, Portland, Oregon,

*Mendelssohn, H. 1985, The striped hyacna in lsrael.
[UCNISSC Hyaena Specialist Group Newsietter 277 -14,



*Mendelssohn, H. and Yom-Tov, Y. 1988. Plunts and
animals of the land of Israel VoI 7: Mammals I Ministry
of Sccurity Publications, Tel Aviv.

*Meyer. A, and Wilson, A.C. 1990. Origin of tetrapods
infcrred from their mitochondrial DNA affiliance to
lungfish. Jowrnal of Molecular Evolution 31:359-364.

Millar, R.P. and Achnelt, C. 1977, Application of ovine
luteinizing hormone radio immunoussay in the
quantitation of luteinizing hormone in different
mammalian species. Enrdocrinology 101760 768.

Miller, $.12., and Evecrett, D.D. 1986. Cats of the world:
biology. conservation, and management. National
Wildlife Federation, Washington, D.C.

*Millington, S.J. and Ticga, A. 1990. Biodiversity
assessmeint for Niger. IUCN and Direction Faune Peche
el pisciculture, Niger.

*Millington, S.J. and Tiega, A. 1991, Biological diversity in
Niger. WWF report for USAILD.

Mills, M.G.L. 1976. Ecology and behaviour of the brown
hyaena in the Kalahari with some suggestions for
management. Proceedings of o Symposium on
Endangered Wildlife. Endangered Wildlife Trust,
Pretoria, July 1976:36-42.

Mills, M.G.L. 1978a. Foraging behaviour of the brown
hyaena( Hvaena brunncea Thunberg, 1820}in the Southern
Kalahari. Zeitsehrift fiir Tierpsychologie 48:113-141.

Mills, M.G.L. 1978b. The comparative socio-ccelogy of
the hyaenidac. Carnivore 1:1-6,

*Mills, M.G.L. 1982a, Notes on age determination, growth
and measurements ol brown hyenas, Hyaena brunnea,
from the Kalahari Gemsbok National Park, South
Africa. Koedoe 25:55 62.

*Mills, M.G.L. 1982b, Hyvaena brunncea. Mammalion
Species 194:1-5.

Mills, M.G.L. 1982¢. Factors affccting group size and
territory size of the Brown hyaena, Hvaena brinnea, in
the southern Kalahari. Jowrnal of Zoology. London
198:39 51.

Mills, M.G.L. [982d. The muling system of the brown
hyaena, Hvaena brunpea in the southern Kalahan,
Behuvioral Ecology and Socivbiology 10:131 136.

Mills, M.G.L. 1983a. Mating and denning behavior of the
brown hyena Hyaena brunneq and comparisons with ather
Hyaenidae. Zeitsehrift fiir Ticrpsychologic 63331 342.

Mills, M.G. L. 1983b. Behavioural mechanisms in territory
and group maintenance of the brown hyaena, Hvaena
brunnea, in the Southern Kalahari, Animal Behaviour
31:503-510.

Mills, M.G.L. [984a. The comparative bchaviouralecology
of the brown hyaena, IHyaena brinnea, and the spotted
hyacna, Crocuta crocuta, 1n the southern Kalahari
Koedoe 27(Supplement):237 247

*Mills, M.G.L. 1984b. Prey selection and feeding habits of
the large carnivores in the Southern Kalahari. Koedoe
27{Supplement):281 294.

121

*Mills, M.GG.L. 1985a Related spotted hyaenas forage
together bui do not cooperate in rearing young. Nafure
3l6:61 62. ‘

*Mills, M. G. L. 1985h. Hyaena survey of Kruger National
Park: August Qctober 1984, JTUCNISSC Hyaena
Specialist Group Newsletter 2:15-25.

Mills, M.G.L. 1987. Bchavioral adaptations of brown and
spotted hyaenasin the Southern Kalahari. South African
Journal of Science 83:595 598,

Mills, M.G.L. 198%. The comparative behavioral ecology of
hyenas: the importance of diet and food dispersion. In:
Gittleman, J. L. (ed.) Carnivore behaviour, ecolugy and
evolution, 125-142. Cornell University Press, Ithaca, USA.

*Mills, M.G.L. 1990. Kaluhari hvaenas: the comparative
hehavioural ecology of twe species. Unwin Hyman,
London.

*Mills, M.GG.L, 1991, Conscrvation management of large
carnivores in Alrica. Koedoe 34:81-90,

*Mills, M.G.L. 1992, A comparison of methods used to
study food habits of large African carnivores. In
McCullough, D.R. (ed.}y Wildlife 2001: populations,
1112-1124. Elsevier, New York,

Mills, M.G.L. 1993. Social systems and behaviour of the
Alrican wild dog Lycaon pictus and the spotted hyacna
Crocuta crocura with special reference to rabies.
Onderstepoort Journal of Veterinary Research 60:
405-409,

Mills. M.G.L. 1996. Methodological advances in capture,
census and food habit studies of large African carniveres.
In; Gittleman, J.L. (ed.} Curnivore behaviowr, ecology and
evolution,223-242_Cornell University Press, Ithaca, USA.

Mills, M.G.L. and Biggs, H.C. 1993, Prey apportionment
and related ecological relationships between large
carnivores in Kruger National Park. Svmpasia of the
zo¢logical Society London 65:253 268.

Mills, M.G.L., Biggs, H.C., and Whyte, 1.J. 1995. The
relationship between lion predation, population trends
in African herbivores and rainfall. Wildflife Rescarch
22:75 87.

Mills, M.G.L. and Gorman, M, L. 1987, The scent-marking
behaviour of the spotted hyaena Crocuta crocuta in
the southern Kalahan. Jownal of Zoology, London
212:483 497.

Mills, M.G.L., Gorman, M.L., and Mills M.E.J. 1980.
The scent marking behavior of the brown hyena Hyvaena
brimnea. South African Journal of Zoology 15:240-248.

Mills, M.G.L. and Haagner, C, 1989, Guide to the Kalahari
Gemsbok National Park. Southern Books, Johannesburg,

Mills, M.G.L. and Mills, M.E.J. 1978. Diet of the brown
hyena fyaena brunned in the southern Kalahari, South
Africa. Koedoe 21:125-150.

Mills, M.G.L. and Mills, M.E.J.. 1982a. An analysis of
bonescollected at hyaena breeding densin the Gemsbok
National parks (Mammalia, Carnivora). Annals of the
Transvaal Museum 30:145 155



Mills, M.G.L. and Mills, M.E.]. 1982b. Factors affecting
the movement patterns of brown hyaenas, Hyaena
brunnea, in thesouthern Kalahari, Sewth African Jowrnal
of Wildlife Research 12:111--117.

Mills, M.G.L. and Shenk, T.M. 1992, Predator prey
relationships -the impact of lion predation on wildebeest
and zebra populations. Journul of Animal Ecology
61:693-702.

Mitchell, B.L., Shenwon, J.B., and Uys, J.C.M. 1965,
Predation on large mammals in the Kafuc National
Park, Zambia. Zoologica Africana 1:297-318.

*Mitchell, R.M. and Derksen, D.V. 1976 Additional new
mammal records from Nepal. Mammalia 40:55-63.

*Monadjem, A. 1997. An annatated cheeklist of the
manunals of Swaziland. The Conservation Trust of
Swaviland, Manzini, Swaziland.

*Monard, A. 1935, Contribution a la mammalogic
d’Angola et prodrome d'une {uune d'Angola. Arguiv
Musen Bocage Livboa 6:1 312

*Moritz, C., Dowling, T.FE., and Brown, W.M. 1987.
Evolution of animal mitochondrial DNA: Relevance
for population biology and systematics. Anmial Review
of Ecology and Systematics 18:269 292,

Nader, [LA. and Bittiker, W. 1982, Recent records of the
striped haena, Hvaena hyaena {(Linnacus 1758) from
the Kingdom of Saudi Arabia. Fauna of Saudi Arabia
4:303-508.

*Nair, §.5.C.. Nair, P.V., Sharatchandra. H.C., and
Gadgil, M. 1977, An ceological reconnaissance of the
proposed Jawahar National Park India. Jowrnal of the
Bombav Natural History Society 74:401 435

*Naumann, C. and Nogge, G. 1973, Die Grolsiuger
Afghanistans. Zeitschrift des Kdlner Zoo 16:79-93,

Neaves, W.B., Griffin, J.E., and Wilson. J.[D. 1980, Sexual
dimorphism of the phallus in spotted hyacena (Crocuia
crocuta). Journal of Reproduction and Fertifity 59
509-513.

*Nel, JL.A.J. and Bothma, J, du P. 1983, Scent marking and
midden use by aardwolves (Proreles cristarus) in the
Namib Descrt. African Journal of Ecology 21:25 39,

Nieboer, E. 1962, Notes on hand-rearing various species
of mammals - hyaenas. fnternational Zoo Yearbook
2316 316.

Niphadkar, .M., Narsapur, V.S, Deshpande, V.8., and
Nehete, R.S. 1989. Parasitic infections of zoo animals
in Bombay. Journal of Bombay Veterinary College
1:37 40.

*Nissim, D. 1955, Hyaeng survey Jordan Valley northern
Dead Sea 1984, Unpublished report, Nature Reserves
Authority, Jerusalem, Isragl.

*Nissim, D. 1986. Hyaena survey Kalva 1985786,
Unpublished report, Nature Reserves Authority,
Jerusalem, Israel.

*Nowell, K. and Jackson, P. 1996, Status survey and
conservation action plan; Wild cats, TUCN, Gland.

122

Nyange, J.F.C. and Kuwert, E.K. 1985, Animal rabies
control in Arusha Region, Tanzania. In: Kuwert, E K,
Merieux, C., Koprowski, H.,and Bogel, K. (eds.) Rabics
in the tropics, 742-747. Springer, Berlin, Germany.

*Oftedal, O.T. and Gittleman, J.GG. 1989, Patterns of energy
outputduring reproductionincarnivores. In: Gittleman,
1.G. (ed.) Carnivore behavior, ecology, and evolution,
355 378. Cornell University Press, lthaca, USA.

Okiwelu, S.N. 1990. Tick-wildlife association in Rivers
State, Nigeria. Bulletin of Animal Health and Production
in Africa 38:11-14.

Okoh, A.E.J. and Onazi, M. 1980. Notes on Salmoneflue
1solated from wildlife in Kano Zoological Gardens,
Nigervia. Journal of Wildlife Diseases 16:7-10.

*Oshorn, D.J. and Helmy, 1. 1980. The contemporary
land mammals of Egypt (including Sinai). Fieldiana
{ Zoology) New Series 5:1- 579,

Owens, D.D. and Owens, M.J. 197%a. Communal denning
and clan associations in brown hyenas, Hvaena brunnea
Thunberg, of the central Kalahari Descrt. Botswana.
African Jowrnal of Ecology 17: 35-44,

Owens, [2.D. and Owens, M.J. 1979b. Notes on social
organization and bchavior in brown hyenas ( Hyaena
hrunnea). Jowrnal of Manmmalogy 60:405-408.

Owens, DD, and Owens, M.J. 1980. Hyenas of the
Kalahari. Narwral History 89:44 53,

*Owens, D.D. and Owens, M.J. 1984, Helping behaviour
in brown hyenas. Nature 308:843-845.

Owens, DD, and Owens, M.J. 1996. Social dominance
and reproduction patterns in brown hyaenas, ffyaena
brunnca, of the central Kalahari desert. Animal
Behaviour 51:535 551

*Owens, M.J. and Owens, D.1D. 1978, Feeding ecology
anditsinfuence on social organization in Brown hyenas
(Hyuena brunnea, Thunberg) of the Central Kalahari
Desert. East African Wildfife Jouwrnal 16:113-135.

*Owens, M.J. and Owens, .. 1984, Cry of the Kalahari,
Houghton Mifflin, Boston.

Packer C., Lewis, §., and Pusey. A. 1992, A comparative
analysis of non-offspring nursing, Animal Behaviour
43:265 -281.

Packer, . and Ruttan, L. 1988. The evolution of
cooperative hunting. American Natwralist 132:159- 198,

*Packer, C., Scheel, D. and Pusey, A. I, 1990, Why lions
form groups: food is not enough. American Naturalist
136:1 19.

*Panousse, L.B. 1957, Les mammiféres du Maroc,
Travaux de U Institut scientifique Chérifien Série Zoologie
5:1 206.

*Panwar, H.5. 1979, A note on the tiger census technigue
based on pugmark tracings. /ndian Forestry February
1979:70-77.

*Paris, B. 1991. Plan de developpement de la Réserve de
Duiombi. Rapport technique CECI/MDRA, 43 pp.
Bissau, Guinca-Bissau.



Pedersen, J.M., Glickman, S.E., Frank, L..G., and Beach,
LA, 1990. Scx differences in the play behavior of
immature spotted hyenas, Crocuta crocuta. Hormones
and Behavior 24:403 420.

Pennycuick, C.J. 1973, On the running of the gnu

{Connochaetes tawrinusy and other animals. Jowrnal of

Experimental Biology 63:775-799.

*Peters, (1. 1984, On the structure of friendly close range
vocalizations in terrestrial carnivores {Mammalia,
Carnivora, Fissipedia). Zeitschrifi fiir Sdugetierkunde
49:157-182.

*Peters, G., and Shliwa, A, 1997, Acoustic communication
in the aardwolf, Proteles cristarus (Carnivora:
Hyuaenidae}. Zeitschrift fir Sdugetierkunde 62:219
238,

*Peterzell, P. 1995. Hyena's terrifying attack. AMarin
Independent Journal 26 August 1995: Al and A4,

*Pettifer, ILLL. 1981. Aspects of the ecology of cheetahs
(Acinonvx jubatus) on the Suikerbosrand Nature
Reserve. In: Chapman, JA. and Pursley, D (eds.)
Worldwide Furbearer Conference Proceedings, 2, 1121
1142, R.R. Donneley, Virgima.

Phillipson, J. undated. Wildlife conservation and
management in Sierra Leone. Unpublished report,
Oxford University, Oxford.

*Picnaar, U.D.V. 1969, Predator-prey relationships
amongst the larger mammals of the Kruger National
Purk. Koedoe 12:108 176,

Picnaar, U.D.V,, Riche, E., and Roux, C.S. 1969. The use
of drugs in the management and control of large
carnivorous mammals, Koedoe 12:177-183.

*Pilgrim. G.E. 1932, The fossil Carnivora of India.
Paleontologica Indica, n.s. 18:1-232,

*Pocock, R.I. 1934, The races of the striped and brown
hyaenas. Proceedings of the Zoological Society of London
104:799 E25.

Pocock, R.1. 1941, The faung of British India. Mammalia
Vol 1. Taylor and Francis, London.

Porter, R.E., Russon, R.H., and Cambre, R.C. 1987.
Intestinal and intraocular lymphosarcoma in a striped
hyena (Hyaena hyaena). Journal of Zoo Animal Medicine
18:159-161.

*Pospisil, J., Kase, F., and Vahala, J. 1987a. Basic
hacmatological values in carnivores 1. The canidae, the
hyaenidae and the ursidue. Comparative Biochemistry
and Physiology 86A:649-652.

*Pospisil, J., Vahala, J., Spala, J., and Kase, F. 1987b.
Haematological and biochemical valuesinthe peripheral
blood of striped hyenas (Hyaena hyaena) kept in the
East-Bohemian Zoological Garden al Dvur Kralove
and Labem. Acta ver. Brio 56:495 503,

Potts, R. 1986. Temporal span of bone accumulations
at Olduvai Gorge, Tanzania, and implications for
early hominid foraging behavior. Palevhiology 12:
25-31,

123

Potts, R., Shipman, P., and Ingall, E. 1988, Taphonomy,
paleoecology and hominids of Lainyamok, Kenya,
Journal of Human Evolution 17:597-614.

Pournelle, G. 1965. Observations on birth and early
development of the spotted hyaena. Journal of
Mammalogy 46:503-503,

*Prater, S. 1948. The book of Indian animals. Bombay
Natural History Socicty, Bombay.

Pringle, J.A. 1977. The distribution of mammals in Natal,
South Africa. Part 2. Camivora. Annals of the Natal
Museum 23:93 -116.

Qumsiyeh, M.B., Amr, Z.5., and Shafei, D. M. 1993, Status
and conservation of carnivores in Jordan. Mammaliu
5T:55 62.

Racey, P.A. and Skinner, J.ID. 1979. Endocrine aspects of
sexual mimicry in spotted hyaenas Crecula crocuta.
Journal of Zoology, London 187:315 326.

*Rainy, M. and Rainy, J. 1989. High noon on the Maasai
Mara. New Scienzist 124(1694):48-52.

*Rautenbach, [.L. 1982. Mammals of the Transvaal.
Ecoplan Monograph 1:1 211,

Rautenbach, 1.1.. and Nel, J.A.J. 1978. Cosexistence in
Transvaal carnivora. Bulletin of Carnegic Museum of
Natural History 6:138-145,

Reitz, F.H.H. 1972, Breeding the spotted hyaena at
Flamingo Park Zoo. Imternational Zoo Yearbook
12:118-119.

Richardson, P.R.K. 1983, An improved darting
system for immobilizing smaller mammals in the
wild. South African Journal of Wildlife Research
19:67-70.

*Richardson, P.R.K, 1985, The social behaviour and
ecology of the aardwolf, Proteles cristatus ( Sparrman,
1783 ) in relation to its food resources. DPhil thesis,
Oxford University, Oxford.

Richardson, P.R.K. 1986, Aurdwolf: African werewolf of
the savannas. Quagga 14:6-10,

*Richardson, P.R.K. 1987a. Food consumption and
scasonal variation in the diet of the aardwolfl Proteles
cristarus in southern Africa. Zeitschrift fiir
Sdugetierkunde 52:307 325,

*Richardson, P.R.K. 1987b. Aurdwoll mating system:
overt cuckoldry in an apparently monogamous
mammal. South African Journal of Science 83:
405-410,.

*Richardson, P.R.K. [987¢c. Aardwolf: The most highly
specialized myrmecophagous mammal? South African
Journal of Science 83:643-646.

Richardson, P.R.K. 1987d. Protele: une hyéne paradoxale,
L' Universe du Vivant 2323 33,

Richardson, P.R. K, 1990. Scent marking and
territoriality in the aardwolf. In: Macdonald, D.W .,
Miiller-Schwarze, and Natynczuk, S. {eds.} Chemical
signaly in vertebrates, 378-387. Oxford University
Press, Oxford.



*Richardson, P.R.K. 1991, Territorial significance of scent
marking during the nonmating scason in the aardwolf
Proteles cristatus (Carnivora, Protelidae). Ethology 87:
9-27.

Richardson, P.R.K. 1993. The function of scent marking
in territories — a resurrection of the intimidation
hypothesis. Transactions of the Royal Society of South
Africa 48:195-206.

Richardson, P.R.K. and Anderson, M.ID. 1993a. Chemical
capturc of the aardwolf Proteles erstatus, In: McKenzie,
AAL (ed.} The capture and care manual: capture, care,
accommaodation and ransportation of wild African
mainmaly, 244 246, Wildlife Decision Support Services
and South African Veterinary Foundation, Pretoria,

Richardson, P.R.K. and Anderson, M.D. 1993h. Physical
capture of the aardwolf Proteles crstatus. In: McKenzie,
AAL (ed)y The capture and care manual: capture, care,
accommodation and transportation of wild African
manunels, 262-263. Wildlife Decision Support Services
and South African Veterinary Foundation, Pretoria,

Richardson, P.R K.and Bearder,S.K. 1984. The aardwolf.

In: Macdonald, D.W. (ed.) The encyclopacdia of

marmmuls, Vol 1, 158-159. George Allen and Unwin,
London.

*Richardson, P.R.K. and Coetzee, .M. 1988. Mauale
desertion in response to female promiscuity in the socially

monogamous aardwolf. South African Journal of

Zoology 23:306-308.

*Richardson, P.R. K. and Levitan, C.D. 1994, Tolerance
of aardwolves to defence secrctions of Trinervitermey
trinervoides. Jowrnal of Mammedogy 75:84-91,

Richardson, P.R.K., Mundy, P.J., and Plug, [. 1986.
Bone crushing carnivores and their significance to

osteodystrophy in Griffon vulture chicks. Jowrnal of

Zoology, London A210:23-44,

Rieger, 1. 1977a. Markierungsverhalten von Streifenhyiinen,
Hyaena hvaena, 1m Zoologischen Garten Zirich.
Zeitschrift fiir Sdugetierkunde 42:307-317.

Ricger, I. 1977b. Das Raum-Zeit-System der Streifenhyinen,
Hyvaena hvaena, im Zoologischen Garten Ziirich
Zoologischer Garten 6:423-443.

*Ricger, 1. 1978, Social behaviour of the striped hyacna at
Zirich Zoo. Carnivore 1{2):49-60,

*Rieger, 1. 1979, A review ol the biology ol striped hyaenas,
Hyacena hyacna (Linné. 1758). Sdugetierkundliche
Mirteilungen 27.81-95.

Rieger, 1. 1979b. Beobachtungen zur Aufzucht von
Streifenhyiinen, Hvaena liyaena. Vierteljuhrssehrift der
Neturforschenden Gesellschaft in Zivich 124:169-184,

Ricger, I. 1979¢. Breeding the striped hyaena Hyeaena hyaena
in caplivity. International Zoo Yearbook 19:193-198.

*Raeger, 1. 1981, Hyaena hvaena. Manmumalian Species 150:1 5.

Ricger, 1. and Weihe, W.H. 1975. Weuther dependent
behavior of captive striped hyenas Hyaena hyacna.
International Journal of Biometeorology 19:122-126.

124

*Roberts, A. 1954, The mairnnals of South Africa. 2nd ed.
Trustces of ,, The mammals of South Africa™ Book
Fund. Johannesburg.

*Roberts, T.J, 1977, The prammals of Pakistan. E. Benn,
London.

*Robillard, M.J. 1989, Utilisation et percéption de la faune
et du miliew naturel en Guiné- Bissuu. Rapport technigque
CEC/MDRA/IUCN, 106 pp. Bissan, Guinea-Bissau.

Robinson, M.ID. 1977. An observation on parental care of
young in the steenbok in South-West Africa. Madogua
[10:215-216,

Rogers, . and Borcham, P.F.L. 1971. Slecping sickness
survey i the Serengeti Area (Tanzunia) 1971, Part [1.
The vector role of Glossing swynnertoni Austen. Acta
Tropica 30:24-35.

Rogers, P.S. 1993, The capture of large carnivores using
orally administered drugs, In: McKenzic, A A {ed.) The
capture and care manual; caphure, care, accommodation
and transportation of wild African mammals, 251-254,
Wildlite Decision Support Services and South African
Veterinary Foundation, Pretoria.

*Ronnefeld, U. 1969. Verbreitung und Lebensweise
afrikanischer Feloidea (Felidae cl Hyaenidae).
Scaugetierkundliche Mittedungen 17:285 350,

Rosevear, D.R. 1953, Checklist and allas of Nigerian
mammals, The Government Printer, Lagos.

*Rosevear, D.R. 1974, Carnivores of West Africa. British
Museum of Natural History, London.

*Réttcher, D. and Sawchuk, A. M. 1978, Wildlife rabies
in Zambia. Journal of Wildlife Discases 14:513 517.
Rowe-Rowe, DT 1978, The small carnivores of Natal.

Lammergever 25:1-48.

*Rowe-Rowe, DT, 1992, The carnivores of Natal. National
Park Board, Pictermaritzburg.

*Rudnai, J. 1979, Ecology of ltons in Nairobi National
Park and the adjeining Kitengela Conservation Unit in
Kenya. African Journal of Ecology 11:85 95

Rohrs, M., Ebinger, P., and Weidemann, W. 1989,
Cephalisation bei Viverridae, Hyacnidae, Procyonidae
und Ursidae. Zeitschrifi fiir zoologische Svstematik und
Evolutionsforschung 27:169-180.

*Sachs, R. and Staak, C. 1966. Evidence of brucellosis
in antelopes of the Serengen. Veterinary Record
THE57-858.

*Sachs, R., Schaller, G.B., and Schindler, R. 1971,
Untersuchungen (ber das Vorkommen von Trypanosomen
bei Wildkarnivoren des Serengeti-Nationalparks in
Tanzania. Acta Tropica 28:323 328.

*Sadighian, A.. Arfaa, F., and Movafagh, K. 1973.
Trichinella spivalis in carnivores and rodents in [sfahan
[ran. Jowrnal of Parasitology 59:986 986.

*Schaller, G.B. 1967. The deer and the tiger. Chicago
Universily Press, Chicago.

*Schaller, G.B. 1972u. The Screngeti lion. Universily of
Chicago Press, Chicago.



Schaller, G.B. 1972b. The cndless race of life. Natwral
History 81{4):38-43.

Schaller, G.B. 1972c. Predators of the Serengeti. Part 2.
Are you running with me hominid. Natwral History
81(3):60-68.

Schaller, (;5.B. and Lowther, G.R. 1969. The relevance of
carnivore behavior to the study of earty hominids.
Southwestern Journul of Anthropology 25:307 -341,

*Schlosser, M. 1890. Dic Affen, Lemuren, Chiropteren,
Insectivoren, Marsupialier, Creodonten und Carnivoren
des curopéischen Tertidirs. 1L Beitrdge zur Paldontologie
und Geologie Osterrcich-Ungarns und des Orients 8:1-
107.

Schneider, K.M. 1923, Beobuchtungen aus dem Leipziger
Zoologischen Garten Uber das Geschlechtsleben der
Fleckenhyine. Verhandlungen der  Deutschen
Zoologischen Gesellschaft 28: 78-79.

Schneider, K. M. 1926. Uber Hyanenzucht, Tcil 1. Die
Pelzticrzucht 2(8):1-4.

Schneider, K.M. 1926, Uber Hyiinenzucht, Teil 11, Die
Pelztierzuchr 2(999-11.

Schneider, K.M. 1926. Uher Hyiinenzucht, Teil 111, Die
Pelztierzucht 2(10):12-14.

Schneider, K.M. [952. Einige Bilder zur Paarung der
Fleckenhyiine, Crocotta crocuta Erxl. Der Zoologische
Garten N.F. 19:135-149,

Schulz, W.C. 1966. Breeding and hand-rcaring brown
hyaenas., Hyaena brunnea, at Okahandja Zoopark,
South-West Africa. firternational Zoo Yearbook 6
173176,

*Schwerin, M.and Pitra, C. 1994 Sex determination in
spotted hyena ( Crocuta crocuta) by restriction fragment
length polymorphism of amplificd zfx/zfy loci.
Theriogenology 41:553-559.

*Sclater, W.L. 1900, The mammals of South Africa. R.H.
Porter, London.

Scott, A.F.., Bunn, H.F., and Brush, A.H. 1977.
The phylogenetic distribution of red cell 2,3-
diphosphoglycecrate and its interaction with mammalian
hemoglobins. Journal of Experimental Zoology 201
209-2K8.

Scott, L. 1987. Pollen analysis of hycena coprolites and
sediments from Equus Cave, Taung, southern K alahari,
South Africa. Quarternury Researcli 28:144- 156,

Scott, L. and Klein, R.G. 1981. A hyena accumulated
baneassemblage from late holocene deposits at Deelpan.
Orunge Free State, South Africa. Annaly of the South
African Museum 86:217-227.

Scaright, A. 1987, Some records of mammals trom north-
eastern Jordan. Beihefte zum Tiibinger Atlas des
Varderen Orients, Reihe A Naturwissenschaften,
Wicshaden 28:311-317.

*Seber, G.ALF. 1982, The estimation of unimeal abundance
and related parameters. 2nd ed., London: Charles
Griffen.

125

*Scddon, P.J. 1996, Conscrvation status and disteibution of
the striped hyena in Sauwdi Arabia. Unpublished Report
to JUCN/SSC Hyuaena Specialist Group July 1996,
Typescript, 5 pp.

Seidel, B. 1975, Zur Immobilisation und Narkose
afrikanischer Tiere (Aves, Canidac, Felidae,
Hippopotamidae, Hyaenidac. Pongidac,
Cercopithecidac). Proceedings of the infernationul
symposiin on diseases of zoo animaly 17:117-133.

Shakhmardanov, Z.A. 1977, Protection of wildlife in the
Dapestan-ASSR. Iovestiva Severo-Kavkazskogo
Nuauchnogo Tsentra Vvsshei Shkoly Estestvennye Nauki
5:102-103. (in Russian)

Sheppey, K. and Bernard, R.T.I.. 1984, Relative brain
size in the mammalian carnivores of the Cape Province
of South Africa. Sewth African Journal of Zoology
19:305 308.

Sheppe. W.and Haas, P. 1976, Large mammal populations
ofthe lower Chobe River, Botswana. Mammalio 40:223
244.

Shipman, P. and Phillips-Conroy. J. 1977. Hominid tool
making versus carnivore scavenging. American Journal
af Physical Anthropology 46:77 86.

Shoemaker, A.H. 1978, Studbook for the brown hyena,
Hyaena hrunnea, in captivity. International Zoo
Yearbook 18:224 227,

Shoemaker, A H. 1979. 1977 report on the brown hyena,
Hyvaena hrunnea, studbook. International Zoo Yearbook
19:284-286.,

*Shoemaker, AH. 1983, 1982 studbook report on the
brown hyena, Hvaena brunnea: decline of a pedigree
species, Zoo Biology 2:133 1306,

*Shoemaker, A H. 1993, /993 internutional brown hyaena
studbook . Riverbanks Zoological Park, Columbia, South
Carolina.

*Shortridge, G.C. 1934, The mamunals of South West
Africa. William Heinemann, London,

Sidivéne, E. A, and Tranier, M. 1990, Donées récentes sur
lesmammifléres del" Ardrar des loras (Mali). Manunalio
54:471-477.

Sicglried, W.R. 1978, lLet the strandwoll ly. Afiicun
Wildlife, 32:

Siegfried, W.R. 1984, An analysis of fecal pellets of the
brown hycna. Hyaena brunnea, on the Namib coast,
South Africa. Sowth African Journal of Zoology 19:
6l-61.

Sillero-Zubiri, C. and Gottelli. M.DD. 1987, The ecology of
the sported hyvaena in the Sulient Aberdure N.P. wid
recommendations for wildlife management. Report for
the Wildlife Conservation and Management Department,
Ministry of Teurism and Wildlife of Kenya, Nairobi.

*Sillero-Zubiri, C. and Gottelli, M.D. 1992a. Feeding
ecology ol spotted hyacna (Manmunaliv: Crocuta crocuta)
in a mountain forest habitat. Journal of African Zoofogy
106:169-176.



*Sillero-Zubiri, C. and Gottelli. M.D. 1992b.
Population ccology of spotted hyaenain an equatorial
mountain lorest. African Journal of Ecology 30:292-
300.

*Sinclair, A.R.E. and Norton-Griffiths, M. 1979,
Serengeti. Dynantics of an ecosystem. University of
Chicago Press, Chicago.

Siongok, T.K.A. and Karama, M. 1985, Epidemiology
of human rabies in Kenya. In: Kuwert, E.K., Merieux,
C., Koprowski, [1., and Bogel., K. (eds.) Ruabies in the
tropics, 445-450. Springer. Berlin.

*Skinner, J.D. 1976, Ecology of the brown hyacna
Hyaena brunnea in the Transvaal with a distribution

map for Southern Africa. Sowth African Journal of

Science 72; 262 269,

Skinner, J.D.. Davis 8., and Ilani, G. 1980. Bone
collecting by striped hyacnas. Ayvaena hvaeny. in
Isracl. Palacontologica africana 23:99 104,

Skinner, J.D., Funston, P.J., van Aarde, R.J., Dyk. G,
and Haupt, M.A, 1992, Dict of spotted hyaenas in
some mesic and arid southern African game reserves
adjoining larmland. South African Journal of Wildlife
Kesearcl 22:119 121,

Skinner, J.D., Henschel, J.R., and van Jaarsveld,
A.S. 1986. Bone-collecting habits of spotted
hyacnas Crocwta crocuta in the Kruger National
Purk. Seuth African Journal of Zoology 21:303
308,

*Skinner, J.ID. and Ilani, G. 1979. The striped hyaena
Hyaena hyaena of the Judean and Negev Deserts and
a comparison with the brown hyaena H. hrunnea.
fsrael Journal of Zoology 28:229 2332,

*Skinner, J.D. and van Aarde, R.J. 1981 The distribution
and ecology of thc brown hyacna [lvaena brunnea
and spotted hyaena Crocuta erocura in the central
Namib desert, Madogua 12:231-239.

Skinner, J.D. and van Aarde, R.J. 1984, Adaptations in
large mammals to a desert environment. South African
Journal of Science 80:185 183,

Skinner, J.D. and van Aarde, R.J. 1986. The use of

space by the aardwolf Proteles eristarus. Journal of

Zoology, London A209:299-301.

*Skinner, I.ID. and van Aarde, R.J. 1987, Range use by
brown hyuaenas, Hyaena brunnea, relocated in an
agriculturalarea of the Transvaal. Journal of Zoology,
London 212:350-352.

Skinner, J.D. and van Aarde, R.J. 1991. Bone collecting
by brown hycnus, [fyeena brunnea, in the central
Namib desert, Namibia. Journal of archaeological
Science 18:513 524.

Skinner, J.D., van Aarde, R.J. and van Jaarsveld, A.S,
1984, Adaptations in three species of large mammals
(Antidorcas marsupialis, Hystrix africacaustralis,
Hyuena brunnea) to arid environments. South African
Jouwrnal of Zowlogy 19:82-86.

126

Slaughter, R.H., Pink, R.H., and Pine, N.E. 1974,
Eruption of cheek teeth in Inscctivora and Carnivora.
Journal of Mammealogy 55:115 125,

*Sliwa, A. 1996. A functional analvsis of scent marking
and mating hehaviour in the aardwaolf (Proteles
cristatus, Sparrman 1783). PhD thesis, University of
Pretoria, Pretoria, South Africa.

*Smale, L., Frank, L.G., and Holckamp, K.E. 1993.
Ontogeny of dominance in [ree-living spotted
hyaenas — juvenile rank relations with adult
females and immigrant males. Arimal Behaviour 46:
467 477.

Smale, L. and Holekamp, K. E, 1993 Growing up in the
clan. Natural History 102:42-53.

Smale, L., Holekamp, K.E., Weldele, M., Frank, L.G.,
and Glickman, S.E. 1995, Competition and
cooperation between litter-mates in the spotted hyena,
Crocuta croculy, Animal Behaviour 50:671 682,

Smale, L., Nunes, S. and Holekamp, K.E. 1997, Sexually
dimorphic dispersal in mammals: Patterns, causes,
and consequences. Advances in the Study of Behavior
26:181-250.

*Smallwood, K.S. and Fitzhugh, E.L. 1993, A rigorous
technique for identilying individual mountain lions
Felis concelor by their tracks. Biofogical Conservation
65:51--59.

*Smaltwood, K.S. and Fitzhugh, E L. 1995. A track
count for estimating mountain lion Felis concolor
californica population trends. Biological Conservation
71:251 259

*Smith, R.M. 1977, Movement patterns and feeding
behaviour of leopard in the Rhodes Matopos
National Park, Rhodcsia. Arnoldia 8:1 16,

Smithers, R.H.N. 1966, The mammals of Rhodesia,
Zambia and Malawi. Collins, London.

*Smithers, R.H.N. 1968, A checklist and atlas of the
mammualy of Botswana ( Africa). The Trustees of the
National Muscums and Monuments of Rhodesia,
Salisbury, Zimbabwe,

*Smithers, R.H.N. 1971, The mammals of Botswana.
The Trustees of the National Muscums and
Monuments of Rhodesia, Salisbury, Zimbubwe.

*Smithers, R.H.N. 1983, The mammals of the Southern
African subregion. Umversity of Pretoria, Pretoria.

*Smithers, R.H.N. 1986, South African red deata book
terrestrial mammals. South African National
Scientific Programmeces Report 125, Foundation for
Rescarch and Development, Pretoria.

*Smithers, R.H.N. and Lobao Tello. J.L.P.L. 1976,
Check list and atlas of the mammals of Mogambique.
The Trustees of the National Muscums and
Monuments ol Rhodesia, Salisbury, Zimbabwe,

Smuts, G.L. 1973. Ketamine hydrochloride: a useful
drug for the ficld immobilization of the spotted
hyaena, Crocuty crocuta. Koedor 16:175-180).



Smuts, G.L. 1976. Population characteristics of Burchell's
zebra, Equus burchelli antiquorum, in the Kruger

National Park, South Africa. South African Journal of

Wildlife Research 6:99-112.

Smuts, G.L. 1978, Interrelations between predators, prey
and their environment. Bioscience 28:316-320.

*Soule, M.E. 1987. Viable populations for conservation.
Cambridge University Press, Cambridge.

Soyka, I. 1979, Serengeti, das fast bankrotte Paradies.
Nationalpark 23(2):38 41.

*Sparrman, A, 1783, Resi till Goda Hopps-TUldden Sadra
Polkretsen och Omkring Jordklotet saint till Hottentott-
och Caffer-landen aren 1772 76, A. J. Nordstrom,
Steckholm.

*Spong, G.F. 1993, Spatial pattern and size of the spotted
hyucna {Crocuta erocuta) population on the short-
grass plains of Serengeti, Tanzania. MScthesis, Uppsala
University, Uppsala, Sweden.

Spoor, C.F. 1985, Bady proportions in Hyaenidae.
Anatontscher Anzeiger Jena 160:215-220.

*Spoor, C.I'. and Belterman, T. 1986. Locomotion in
Hyaenidae. Bijdragen tot de Dierkunde 56:24 28,

*Spoor, C.F. and Badoux, D.M. 1986. Descriptive and
tunctional myology of the neck and forelimb of the
striped hyena (Hyaena hyaena, L. 1758). Anatomischer
Anzeiger Jena 161:375 387,

*Spoor, C.F. and Badoux, D.M. 1988. Descriptive and
functional myology of the back and hindlimb of the
striped hyenu (Hyacna hyaena, L. 1758). Anatomischer
Anzeiger Jena 167:313-321.

*Spoor, C.F. and Badoux, D.M. 1989. Descriptlive and
functional morphology of the locomotory apparatus of
the spotted hyaena (Crocuia crocuta, Erxleben, 1777).
Anatomischer Anzeiger Jena 168:261-266.

Stander, P.E. 1987. Predation on springbok lambs.
Madogua 15:263-264. ‘

*Stander. P.E. (in press). Spoor counts as indices of large
carnivore populations. Conservation Bivlogy.

Stander, P.E. and Gasaway. W.C. 199} Spotted hyacnas
immobilized with ketamine xylazine and antagonized
with tolazoline. African Journal of Ecology 29:
168-169.

*Stanley, M.J. 1990. Rabies n Yemen 1982 to 1986.
Tropical Animal Heulth Production 22:273 274,

*Stelzner, J. and Strier, K. 1981, Hycna predation on an
adult male baboon. Mammalia 45.259-260.

*Sterner, R. T, and Shumaker, $.A. 1978, Coyote damage
control research: A review and analysis. In: BekolT, M.
(ed.) Covotes: Binlogy, behaviour and management, 297 -
325. Academic Press, New York.

Stevens, J.E. 1993, Hyenas fatal fighiing is nothing to
laugh about. Bioscience 43202 203.

Stewart, K.J. 1987, Spotied hyaenas: the importance
of being deminant. Trends in Ecology Evolution 2
88-89,

127

Stoeva, S., Kleinschmidt, T.. Braunitzer, (., and
Scheil, H.G. 1991, The primary structure of the
hemoglobin from the aardwolf (Proteles crisiatus,
Hyaenidae). Biological Chemistrv Hoppe-Sevier
372:393 399

*Stuart, C.T. 1975, Preliminary notes on the mammals of
the Namib Desert Park. Madogua 4:5-68.

Stuart, C.T. 1976. Plant feod in the dict of the spotted
hyaena. South African Journal of Science 72:148-148,

*Stuart, C L. 1977, The disiribution, status, feeding and
reproduction of carnivores of the Cape Province.
Department of Nature and Environmental Conservation
Researclt Report, Marmmals 1977:91--174.

*Stuart, C.T. 1981. Notes on the mammalian carnivores
of the Cape Province, South Africa. Bontebok 1:1-58.

*Stuart, C.T., Macdonald, LAW., and Mills M.G.L.
1985. History, current status and conservation of large
maminalian predulors in Cape Province, Republic of
South Africa. Biological Conservation 31:7 19,

Stuart, C.T. and Shaughnessy, P.D. 1984. Content of
vaena brunnea and Canis mesomelus scats from
southern coastal Namibia. Mammalia 48:611 612,

*Stuart, C.T. and Stuart, T. 1991. A leopard in the
wilderness. African Wildlife 45:251-254.

Sutcliffe, AJ. 1970, Spotted hyacna: crusher, gnawer,
digester and collector of bones. Nature 227:1110 1113

*Swanepoel, R., Barnard, B.J.Hl., Meredith, C.D.,
Bishop. G.C., Briickner, G K.. Foggin, C.M., and
Hibschle, O.J.B. 1993, Rabics in southern Africa.
Onderstepoort Jowrnal of Veterinarv Research 60
325-346.

Sweeney, R.C.H, 1959, A prefiminary annotaited checklist
of the mammals of Nvasalund. The Nyasaland Society,
Blantyre, Malawi.

*Swollord, D.L. 1993, PAUP: Phylogenetic analvsis using
parsimony, Version 3. 1. Illinois Natural History Survey,
Champaign, Ulinois.

Swynnerton, G.H. 1951, A check list of the land mammals
of the Tanganyika Territory und the Zanzibar
protectorate. Journal of the East African Natural History
Society 2006 7):274-312.

Thackeray, J.F. and Kieser, J.A. 1992, Body mass and
carnassial length in modernand fossil carnivores. Annuls
of the Transvaal Museum 35:337 341.

*Thenius, E. 1966, Zur Stammespeschichte der Hyidnen
{(Carnivora, Mammalia). Zeitschrift fiiv Sciugetierkimde
31:293-300.

Thenius, E. 1976. Remains of animals consumed by hyenas
recovered from the Villafranchian era in Austria.
Seugeticrkundliche Mitteilungen 2495 99,

Thesiger, W. 1996. The Danakil diary. Journevs through
Abyssinia, 1930-1934. Harper Colling, London,

*Thunberg, C.P. 1820. Beskrifning och teckning pé ctr nyll
species, Hvaenda brunnea. Kongliga Vetenskupsakademienys
Handlingar for dr 1820:59-65,



*Tilson, R.L. and Hamilton, W_J. 1984. Social dominance
and [eeding palterns of spolied hyaenas. Animal
Behaviour 32:715-724.

Tilson, R.L. and Henschel J.R. 1984, Spotted hyaenas in

the central Namib Desert. South African Jowrnal of

Science 80:185 185.

Tilson, R.L. and Henschel, J.R. 1985, The spotted hyaena
- predator of the Namib night. African Wildlife 39:
50 -55.

*Tilson, R.L. and Henschel, J.R. 1986, Spatial arrangement
of spotted hyaena groups in a desert environment,
Namibia. African Jowrnal of Ecology 24:173- 180,

*Tilson, R.L., von Blottnitz, F., and Henschel, J.R. 1980
Prey selection by spotted hyaena (Crocura crocuta) in
the Numib Desert. Madogua 12:41-49.

Tohmé, G. and Tohme, H. 1983, Quelgues nouvelles
données sur le status actuel de Uhyéne {vaena hvaen
spriaca Matschie, 1900 (Carnivora) au Liban, Mammalia
47:345-351.

Trevor, 8. 1971. Animals in focus: the old prejudices about
the hyena must fall. Natwrens Verden 8 9: 290 294,
Trotignon, J. 1976. Nest building on the bank of Arguin,

Mauritania, in the spring of 1974, Alauda 44:119-134,

Turner, A. 1983, Extinction, speciation and dispersal in
African larger carnivores from the late miocene to
recent. South African Journal of Science 81:256-257,

Ulbrich. F. and Schmitt, J. 1969. Die Chromosomen des
Crdwolfs, Proteles cristatus (Sparrmann, 1738).
Zeitschrift fiir Séugetierkunde 34:61-62,

van Aarde, R.J. and Skinner, J.D. 1986. The usc of 65Zn
for estimating group size of brown hyuaenas, Hyaena
brunnea. South African Journal of Zoology 21:73-75,

*van Aarde, R.J., Skinner, J.D., Knight, M.H., and
Skinner, D.C. 1988. Range use by a striped hyaena
(Fyaenafiyaena)in the Negev descrt. Journal of Zoaology,
London 216:575 577,

van Jaarsveld, A.S. 1988, The usc of zoletl for the
immobilization of spotted hyaenas. South African
Jowrnal of Wildlife Resedarch 18,65 606,

van Jaarsveld, A.S. 1992, A multivariate approach to
socioecological development and endocrine variance in
the spotted hyena, Crocuta crocuta Erxleben. Experientiu
48:774-778.

van Jaarsveid, A.S. 1993, A comparative investigation of
hyaenid and aardwoll life-histories, with notes on
spotted hyaena mortality patterns. Transactions of the
Royal Society of South Africa 48:219-232,

van Jaarsveld, A.S., Henschel, J.R., and Skinner, 1.D.
1987. Lmproved age estimation in spotted hyaenas
{Crocutacrocuta). Jowrnal of Zoology, London213:758
762.

van Jaarsveld, A.S., Lindeque, M., and Skinner, J.D. 1992.
Morphological and steroidogenic assessment of ovarian
activity during lactation in the spotted hyuena (Crocuta
erocuta). Jowrnal of Zoology, London 226:31-46,

128

vanJaarsveld, A.S. McKenzie, A A, and Meltzer, D.G.A.
1984. Immobilization and anaesthesia of spotted
hyuenas, Crocuta crocuta. South African Journal of
Wildlife Research 14:120-122,

van Jaarsveld, A.8., McKenzie, A.A., and Skinner, 1.ID,
1992, Changes in concentration of scrum prolactin
during social and reproductive development of the
spotted hyena{ Crocuta crocuta). Journal of Reproduction
and Fertility 93:765-773.

van Jaarsveld, A.S. and Skinner, J.D. 1987. Spotted hyaena
monomorphism: an adaptive "phallusy’? South African
Journal of Science 83:612- 615,

van Jaarsveld, A.S. and Skinner, J.D. 1991a. Plasma
androgens in spotted hyaenas (Crocuta crocuta) —
influence of social and reproductive development.
Journal of Reproduction and Fertility 93:195-201.

van Jaarsveld, A.S. and Skinner, J.D. t991b. Plasma
androgen concentrations in initial samples from spotted
hyaenas immobilized with zoletil {(CI-744) reflect
hormonal status as estimated by GnRH challenge and
immobilization stress response. South African Journal
of Zoology 26:1-5.

vanJaarsveld, A.S. and Skinner, J.D. 1992, Adrenocortical
responsiveness to immobilization stress in spotted
hyenas (Crocuta crocutu). Compurative Biochemistry
emd Physiology A103:73-79.

van Jaarsveld, A.S., Skinner, J.D., and Lindeque, M.
1988. Growth., development and parental investment in
the spotted hyaena, Crocuta crocuta. Journal of Zoology,
London 216:45-53.

van Jaarsveld, A.S., van Aarde, R.J., Skinner, 1.D. and
Wwyk, V. 1992, Sex-specificandrogen binding in spotted
hyena (Crocuta crocuta) plasma. Comparative
Biochemistry and Physiology A103:319-322,

van Lawick, H. and van Lawick-Goodatl, J. 1970, fnnocent
kitlers. Collins, London,

van Lawick-Goodall, J. 1970, The Scratching Rocks clan.
Animals. London 13:401 407.

Van Valkenburgh, B. 1985, Locomatory diversity within
past and present guilds of large predatory mammals,
Paleobiology 11:406—428.

Van Valkenburgh, B. 1988a. Incidence of tooth breakage
among large, predatory mammals. American Naturalist
131:291-302.

Van Valkenburgh, B, 1988b. Dental microwear and dictary
differences in hiving and fossil carnivores. Anterican
Zoologist 28:175a 1754,

Van Valkenburgh, B. 1988¢. Trophic diversity in past and
present guilds of large predatory mammals. Pulevbiology
14:155 173,

Van Valkenburgh, B. 1989. Carnivore dental adaptations
and dict: a study of trophic diversity within guilds. In:
Gittleman, J.L. (ed.} Carnivore behavior, ecology and
evolution, 410 436. Cornell University Press, [thaca,
USA.



Van Valkenburgh, B, and Ruff, C.B. 1987. Caninc tooth
strength and killing behaviour in large carnivores.
Journal of Zoology, London 212:379-397.

Van Valkenburgh, B., Teaford, M.F., and Walker, A.
1990. Molar microwcar and diet in large ¢carnivores:
inferences concerning diet in the sabertooth cat,
Smiilodon furalis. Journal of Zoology, London 222:
319-340.

Verberne, 5. 1970. Beobachtungen und Versuche tiber
das Flechmen katzenartiger Raubtiere. Zeitschrift fiir
Tierpsychologiv 27:807 827,

Verschuren, 1. 1938. Exploration du parc national de
la Garamba. Vol 9: Ecologic et hiologie des
grandy mammiféres { Primates, Carnivores, Ongulés),
Institut des Parcs Nationaux du Congo belge,
Bruxelles,

Verschuren, §. 1987, Liste commcentée des mammiféres des
Parcs Nationaux du Zaire, du Rwanda et du Burundi.
Bulietin Insting Royval des Sciences Naturelles Belgigue
37:17-39.

Viljoen, S. and Davis, D.H.S. 1973. Notes on stomach
contents analyses of various carnivores in southern
Africa (Mammalia: Carnivora). Annals of the Transvaal!
Muveum 28:353-363,

*von Rosen, B. 1953, Ganie animals of Ethiopia. The
Swedish-Ethiopian Company, Addis Abeba.

Waage, LK. 1981. How the zebra got its stripes: biting flies
as selective agents in the evolution of zebra coloration,
Journal of the Entomological Sociery of Southern Africu
44:351-358,

*Wade, D.A. 1978. Covote damage: A survey of its
nature and scope, control measures and their

application. In: Bekoff, M. (ed.) Covores: Biology,

behaviowr und management, 347 368, Academic Press,
New York.

Waflula, J.S.. Mushi, E.Z,, and Karstad, L. 1982,
Antibodies to rinderpest virus in the scra of some
wildlife in Kenya. Bulletin of Animal Health and
Production in Africa 30:363--365.

Wallace, C. and Neil, F. 1970. Chromosome analysis in
the Kruger National Park: the ¢chromosomes of the
spotted hyaena, Crocuta crocuta. Koedoe 13:151-155.

Wallach, J.D. and Bocver, W.J. 1983. Viverridae and
Hyuenidae. In: Wallach, ].D. and Boever, W.J. Discases
of exotic animals. Medical and surgical management,
535-547. Saunders, Philadelphia.

Waser, P.M. 1980, Small nocturnal carnivores: ccological
studies in the Serengeti. African Jowrnal of Ecology
18:167-185.

Watson, R.M. 1965. Observations on the behaviour of
young spotted hyaenu ( Crocuta crocuia) in the burrow.
East African Wildlife Journal 3:122 -123,

Wells, MLE. 1968. A comparison of the reproductive tracts
of Crocura crocuta, Hvuena hyoeng and Froteles
cristatus. East African Wildlite Journal 6:63 70,

128

*Werdelin, L. and Solounias, N. 1990, Studies of fossil
hyaenids: the genus Aderocura and the interrelationships
of some hyaenid taxa. Zoological Sournal of the Linveun
Sociery 98:363 386.

*Werdelin, L. and Solounias, N. 1991. The Ilyaenidae:
taxonomy, systematics and evolution. Fossils and Strata
30:1 -104.

*Werdelin, L. and Solounias, N, 1996. Evolutionary history
of hyaenas in the Miocence of Europe and Western Asia.
In: Bernor, R.L., Fahlbusch, V, and Mittnam, H.-W,
(cds.) The evolution of western Eurasian Mivcene
mammal faunas, 290-306. Columbia University Press,
New York.

*Werdelin, L. and Turner, A, 1996, The lossil and living
Hyaenidae of Africa: present status. In: Stewart, K.
and Scymour, K. (¢cds.) The palucoecology and
pedacoenviromments of late Cenozoic mammals. Tribuites
tothe career of C.S. ( Rufus ) Churcher, 637059, Toronto
University Press, Toronto.

Whateley, A.M. 1980a. Spotted lhyacna changes clans.
Lammergever 28:45-45,

Whatcley, A.M. 1980b. Comparative body measurements
of male and female spotted hyaenas from Natal.
Lammergeyer 28:40-43,

*Whateley, A.M. 1981 Density and home range of
spotted hyaenus in Umfolozi Game Reserve, Natal,
Lammergeyer 31:15-20.

*Whateley. A.M. and Brooks, P.M. 1978. Numbers and
movenments of spotted hyaenas in Hluhluwe Game
Rescrve. Lammergever 26:44-52,

Wheeler, J.W. 1975, Insect and mammalian pheromones.
Lioydic ( Cincinnati ) 38:532-532.

Wheeler, J.W. 1976. Insect and mammalian pheromones,
Liovdia ( Cincinnati) 39:53- 59.

Wheeler, J.W., Endt, D.W., and Wemmer, C. 1975, 5-
thiomethylpentane-2,3-dione. A unique natural
compound from the striped hyena. Journal of the
American Chemical Sociery 97:441-442,

Wicsner, H. 1977. Zur Narkosepraxis mit dem
“Blasrohrgewehr”. Kleitierpraxis 22:327-330.

Wilkinson, 1.8 and Skinner, 1.1, 1988, Efficacy of Na-22
turnover inecophysiological studies of carnivores. South
African Journal of Zoology 23:32- 36.

Wilks, C. 1990, Lu conscrvation des ecosystémes forestiors
du Gabon, [IUCN, Gland.

*Wilson, A.C., Cann, R.L., Carr, S.M., George, M.,
Gyllensien, U.B., Holin-Bychowski, K.M., Higuchi,
R.G., Palumbi, S.R.,, Prager, E.M., Sage, R.D., and
Stoncking, M. 1985, Mitochondrial DNA and
newperspectives on evolutionary genetics, Biological
Jowrnal of the Linnean Society 26:375-400.

Wilson, E.Q. [975. Sociohiology, Harvard University Press,
Cambridge, Massachusetts,

Wilson, V.J. 1968, Weights ol some mammals from Eastern
Zambia. Arnoldia { Rhodesia) 3(32):1-20.



*Wolanski, E. 1996. Save the amimals, feed the people.
New Scientist 150{2028):52 52.

*Wolhuter, H. undaicd. Memories of a game-ranger. Wild
Life Protection and Conservation Society of South
Africa, Johannesburg,

Woodmansee, K.B., Zabel, C.J., Glickman, S.E., Frank,
L.G., and Keppel, G. 1991. Scent marking (pasting} in
4 colony of immature spotted hyenas (Crocuta crocuta):
a developmental study. Journal of Compurative
Psvehology 105:10-14.

Wurster-Hill, D.H. 1973. Chromosomcs of 8 species from 5
familics of carnivora. Journul of Manwnalogy 54:753-760.

Wurster-Hill, D.H. and Centerwall, W.R. 1982, The
interrelationships of chromosome banding patterns in
canids, mustelids, hyena, and felids. Cytogenetics and
Cell Generics 34:178 192,

*Wurster, D.H.. Benirschke, K., and Gray, C.W, 1970,
Determination of sex in the spotted hyacna Crocuta
crocuta. fnternational Zoo Yearbook 10:143-144.

Wynn, R.M., Hoschner, JLA., and Oduorckelo, D. 1990.
The interhemal membrane of the spotted hyena-an
immunohistochemical reappraisal. Placenta 11:215 221,

Yalcinkaya, T.M., Siiteri, P.K., Vigne, J.1.., Licht, P,
Pavgi, S., Frank, 1.G., and Glickman, S.I:. 1993, A
mechanism for virilization of female spotted hyenas in
utero. Science 260:1929-1931.

130

Yalden, D.W., Largen. M J., and Kock, D. [980. Catalogue
of the mammals of Ethiopia. 4. Camivora. Monitore
zoolegico ftaliono NS 13(8)(Supplement): 169-172.

Yalden, D.W., Largen, M.J., Kock, D., and Hillman, J.C.
1996, Catalogue of the mammals of Ethiopia and Eritrea,
7. Revised checklist, zoogeography and conservation.
Trapical Zoology 9:773-164,

Yoerg, S.I. 1991, Social feeding reverses learned flavor
aversions in spotted hyenas (Crocuta crocuta). Journal
of Comparative Psvchology 105;185-189.

*Yost. R.A. 1977, Cytological sex determination in the
spotted hyaena Crocuta crocuta. International Zoo
Yearbook 17:212-213.

Yost, R.A. 1980. The nocturnal behaviour of captive
brown hyaenas (Hyaena brunnea). Mummalia 44
27-34.

Zabel, C.J., Glickman, S.E., Frank, L.G., Woodmansee,
K.B., and Keppel, G. 1992. Coalition formation in a
colony of prepubertal spotted hyenas. In: Harcourt.
A H.and De Waal, F.B.M. (cds.) Coalitions and alliances
inhumansand other animals, 113 135, Oxford University
Press, Oxford.

Zuckerman, 8. 1952, The hreeding scasons of mammals in
captivity. Proceedings of the Zeoological Society of
London 122:842.



Appendix 1

Population and Habitat Viability Analysis for Hyaenas

Heribert Hofer, Gus Mills, Philip Richardson

Many human activities have altered the natural
cnvironment of hyaenas by reducing prey populations and
fragmenting or even destroying suitable habitat. The net
result of such changes are a reduction in the carrying
capacity of a habitat and the isolation of adjacent
populations from each other. The chapters ondistribution
and status indicated that persecution and habitat
destruction and fragmentation arc important factors
contributing to the worldwide decline ol all hyaena species.
It would therefore be usctul to know what happens to a
hyaend population when the environment is modified by
human actions.

Population and Habitat Viability Analysis (PVYHA) is
atooltodevelopscientifically-based management strategies
forsmall, threatened populations or species ( Ellis and Seal
1995). It aims to assess the impact of human-made factors
on the viability of populations by simulating their effects
in 4 compulter program. This requires the construction off
several impact scenarios (habitat change, poisening, ctc.)
using appropriate demographic parameters. This means
that hypotheses arc constructed on how anthropogenic
changes affect hyaena population dynamics.

The usc of a computer program has a number of
advantages: population viability can be predicted for a
long time (hundreds of years if required); many scenarios
can be explored in which each factor is assumed to operate
in iselation or simultaneously with other fuctors; and
resultscan be obtained quickly. The weakness of a computer
program is that the quality of the conclusions that can be
drawn from the results ultimately depends on the quality
of the data used to run the program. However, as these
data come from fleld observations, computer simulations
and field-based observations complement each other in
assessing population persistence.

Here we present preliminary results of a joint study that
assessed the impact of a variety of human actions on
hyaena populations using simulations of population
persistence. It was important that the population
simulations closcly reflected the demographic characteristics
and circumstances of actual populations. We therefore
chose to investigate the impact of selected human actions
on a small anrdwolf population with the characteristics of
the population studied by P.R.K. Richardson in South
Africa, and on low density brown hyaena and spoiled
hyaena populations resembling those studied by M.G.L,
Mills in the southern Kalahari. Although it would be
highly valuable to also conduct a PYHA for a striped
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hyaena population, we considered that the currently
available demographicdataare insufficient fora PVHA of
this species.

A1.1 Factors that may influence
hyaena population persistence

Apart from the negative impacts of a reduction in prey
populations and habitat fragmentation or destruction,
hyaena populations may also be indirectly affected by
speciiic human actions directed at potential prey species,
or general anthropogenic chunges such as climatic change
(globalwarming). Ultimately, many human-made changes
may be usefully cxpressed as a net change in the carrying
capacity of a hubitat. We theretfore asked how the viability
of populations changed if carrying capacity was reduced
temporarily {(scenario 1: aardwolf) or over longer periods
(scenario 1: brown hyaena and spotted hyaena).

A second issue is the increasing isolation of adjacent
hyucna populations through fencing, habitat lragmentation
or destruction of habitat corridors. We investigated how
persistence of populations changed if they were completely
isolated (scenario 2).

A third issue is the effect that the persecution of
potential prey species may have on the persistence of
hyaena populations. We investigated one such scenarto
where we considered the effect of locust spraying on
population persistence in the aardwolf {scenario 3).

A1.1.1 Scenario 1: Reduction in carrying
capacity of a habitat

There are many types of systematic environmental
degradation. Long-term declines in prey populations due
to human intervention can be modelled by reducing the
carrying capacity K of the habitat by a certain percentage
cdach year. Small, persistent changes in K may be difficult
tomeasure, yet they could have profound consequences for
apopulation, Forinstance, a reductionin K by 1% per year
over a period of 100 years means that from a value of 700
hyaenas in year one, K would be reduced to 259 individuals
by the year 100. If the annual reduction in K was 5% instead
of 1%, then the habitat is supposed 1o sustain only four
individuals in year 100! Long-term changes in prey
populations and other habitat modifications may be



important for the brown and spotted hyacna, and thus
populations of these two species were subjected to a
variety ol reductions in K. In the case ol aardwoll
populations, changing carrying capacity is more likely to
be of an episodic nature and thus we used a different way
to explore the effects of such changes (see scenario 3).

It is currently unclear how climate change may modify
temperature or rainfall and hence affect prey numbers
over the present range of hyacna populations. It could, for
instance, imply moderate drought conditions or an increase
inthechance ofhaving a severe drought. The consequences
of such conditions could be complex and are discussed
separately for the aardwoll and the two large hyacna
species.

A deteriorationin conditions due to drought frequently
results in increased food availability for brown and spotted
hyacnas, asherbivores weaken and become more vulnerable.
Only when a drought reaches very severe proportions will
food availability be affected. As ecological conditions
improve through increased rainfall, food availability for
carnivores might decrease. However, should wet conditions
prevail for an extended period this may lead to a build up
in large herbivore numbers, which in the Kalaharisituation
may work in lavour of the spotted hyacna. Should the
spotted hyacna increuse this may have a detrimental effect
on the brown hyaena population. Moderate changes n
rainfall were thereflore simulated as moderate annual
environmental variation that may randomly change key
demographic parameters. Demographic parameters such
as reproductive success and mortality may change in either
4 positive or detrimental manner within moderate limits
{section A1.2). Severe changes in rainfall were considered
to effectively decrease K and were included in simulations
where K was changed.

Moslt aardwolves live between the 200-600mm isohyets
indry open grasslands, areas frequently used for cattle and
sheep farming. Moderate decreases in rainfall are likely to
change stocking from cattle Lo sheep, but are untikely to
decrease the size of farms. Farms with sheep arc likely to
increase jackal-proof fencing (which is also aardwolf-proof),
but are unlikcly to take direct actions against aardwolves.
Moderate changes in rainfall were incorporated in the
simulations by letting environmental variation change key
demographic parameters. Demographic parameters such
as reproductive success and moriality may change in a
positive or detrimental manner within modcrate limits, in
a manner similar to the brown and spotted hyacna
populations. A serious drought is likely to affect cub
survival because adults are unlikely to find sufficient food
(P.R.K. Richardson, unpublished data). We simulated
sucheventsas “catastrophes.” Details about implementing
“catastrophes” in the simulations are explained in section
Al1.2.

Other demographic parameters were held constant
when K was reduced. The effects of a change in K on the
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outcome of the simulations arc thercfore minimum eftects,
If changes in K also decreased reproductive success,
increasced cub mortality, or had a detrimental effect on
other demographic parameters, the effects would be cven
maore pronounced,

A1.1.2 Scenario 2: Isolating populations

Habilat fragmentation and actions such as fencing may
reduce the frequency of exchange of individuals between
adjacent populations. In the southern Kalaharia proposal
to fence off the Nossob River between South Africa and
Botswana would have effectively isolated the populations
of both brown and spotted hyaenas on both sides of the
river bed and decreased food availability. Because fencing
has been repeatedly advocated as a means of containing
conflict between carnivore populations in protected arcas
and livestock holders in adjacent agricultural land, it
seemed instructive to explore the effect of isolating
populations for these two species.

A1.1.3 Scenario 3:
populations

Persecution of prey

are agricultural pests, as in the
aardwolf, persecution of prey
species by poisoning or large-scale spraying may have
detrimental effects on the persistence of aardwolf
populations. From unpublished data by P.R.K.
Richardson there is some information on the effect of
spraying operations on aardwolf populations. [tis passible
that the frequency of locust plagues in southern Africa is
increasing and that spraying operations will continue ut
increased frequencies. Locust spraying was therefore
incorporalted into simulations as a type of “catastrophe”,
and the effect of spraying intervals on persistence of the
aardwolf population was explored.

If potential prey species
case of locusts and the

A1.2 Running the PVHA program

Population viability was projected for 100 years for an
aardwolf populationin South Africa and for brown and
spotied hyaena populations in the southern Kalahari.
The data that formed the basis for the simulations were
collected by P.R_K. Richardson (unpublished data),
Mills (1990} and M.G. L. Mills (unpublished data). Sex
ratio at birth was assumed to be equal. Females of all
three species were assumed to start breeding at the age
of three years. Male aardwolves were assumed to start
breeding at the age of three, and male brown and
spotted hyaenas at the age of four. Aardwolves were
assumed to reach a maximum age of ten, whereas brown



and spotted hyaenas were assumed to reach a maximum
age of sixteen. Age distributions were laken [rom
empirical data and roughly approximated theoretical
stable age distributions. Other quantitative parameters
used in the model are listed in Table Al.1.
In all scenarios population viability could be
influenced by:
I. Normal, unpredictable environmental variation.
2. Severe events of environmental decline called
“catastrophes™.
3. Variable reproductive schedules and patterns of
immigration (supplementation) from neighbouring
populations.

Demographic parameters (litter production, mortality,
carrying capacity) could fluctuate randomly due to
environmental variation. Environmental variation was
any kind of changein the environment which is external
to the population and systematically applied to all
individuals in that vear. The strength of these changes
was set to vary randomly from year Lo year within

certain limits determined by the user of the program
before the simulation started. Estimates of the effect of
environmental variation on mortality were derived from
empirical values of the coefficient of variation for age-
specific morialitics, These were similar for both males
and females in the aardwolf, but twice as high for males
compared to the value for female brown and spotted
hyuaenuas. The values did not exceed 20% of average
values in the aardwolf and 25% of average values in the
brown and spotted hyaenas. There were no data on
possible changes in K due Lo environmental variation.
so this was arbitrarily set to 10% in all cases.

Itis possible that environmental variation may have
clfects on reproduction that are correlated with effects
on survival. For example, a decline in food availability
might decrease both adult survival and the probability
ol breeding. We assumed, however, that adult hyaenas
of any species can usually survive difficult {food
conditions but may be prevented from breeding, and
thus assumed that effects on reproduction were
uncorrelated with cffects on survival, If there was a

population viability.

Table A1.1. Parameters for models of aardwolf, brown hyaena and spotted hyaena populations. Entries in
boid and with an arrow (—) were varied hetween simulations t¢ assess the effect of this parameter on

Parameter Aardwolf Brown hyaena Spotted hyaena
Populaticn South Africa Southern Kalahari Southern Kalahari
Initial population size 25 698 132

Carrying capacity K 30 700 120

% annual change (trend) in K? No reduction — 0~-5% reduction = 0-5%
Nurnber of years for trend to persist? - - 10100 = 10-100
Population supplemented from outside? Yes — Yes or No -+ Yes or No
Types of catastrophes 1:poisoning; 2:drought  none 1: rabies
Expected interval catastrophe 1 aevery — 8-20 years - every 10 years
Effect on reproduction unaffected - unaffected

Effect on survival

Expected interval catastrophe 2
Effect on reproduction

Effect on survival

% males in breeding pool

Maximum litter size

% females not breeding (litter size )
% litter size of 1

% litter size of 2

% litter size of 3

% litter size of 4

% annual mortality at age 0-1

% annual mortality at age 1-2

% annual femaie mortality at age 2-3
% annual male mortality at age 2-3
% annual male mortality at age 3-4
% annual adult female mortality

% annual adult male mortality

reduced by 36%
every — 3-10 years
reduced by 39.8%

reduced by 10%

unaffected - -

-+ 50-60 15 7.5
4 4 2

— 1040 42 28.1

- 6-4 6.44 30.8

—+ 24-16 12.89 411

— 39-26 32.22 -

- 21-14 6.44 -

25.8 16 21.40

— 69.2-54.7 23.75 7.75

— 44,3-49.6 27 8.25

— 44.3-49.6 27 8

- 21.5 12.85

16 16 13.3

16 16 12.85
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correlation between the effects of environmental
variation on reproduction and those on survival, then
population persistence is likely to be reduced further
than the results described. However. an extreme decline
mmenvirenmental gquality, for instance a severe drought,
can be more usclully modelled as a “catastrophe™. A
catastrophe is an extreme form of environmental
variation that is assumed to persist for one year and
may occur in addition to the “standard” form of
environmental variation. “Catastrophces” reducc either
survival and/or reproduction by a spectfied factor for
oneyear. In hyacna populations, known “catastrophes™
are events such as poisoning of food species (locust
spraying), droughts (aurdwoll). and rubies epidemics
{spotted hyaena). In the case of the aardwolf, both
locust spraying and droughts were allowed to occur
independently of each other.

The effects of a reduction in K were modelled in
several ways. The importance of the duration of a
reduction in K was explored by letting K be reduced by
1% per year over periods of [0, 20, 50 and 100 years.
The impact of the strength of the reduction was assessed
by setting reductions of K to 1% and 5% annually over
a period of 10 years. and to 0.2%, 0.5%, 1% and 2% over
a period of 100 years.

There were no datla available on the strength of
density dependence on breeding success. Rather than
using hypothetical values, breeding was assumed to be
density independent. This has the advantage that
population viability projections are more conservative
(more likely to predict population extinction) because
density dependence tends to improve population
persistence (Ginzburger af. 1990). Possible demographic
cffects duc to the Joss of genctic diversity {inbreeding)
were not included in the model. Inbreeding is currently
considered notanimporiant problem with the aurdwoll.
brown hyaena, or spotted hyaena because the mating
systems of all three species are polygynous, and many
populations are still not isolated.

Supplementation describes all processes that
introduce animals to the study arca, such asimmigration
from adjacent populations or translocations which may
increase in occurrence in the future. In the simulations,
supplementation occurred at a low level (one one-year
old male and female, one two-year old male and female
aardwolf cach yeur; two two-ycar old male and two
two-year old female brown hyaenas each year: one
three-year old female and two three-year old male
spotted hyaenas every three years). The eflect of
supplementation, or alternatively, the effect of isolation
(lack of supplementation) on population persistence
was assessed for the brown and the spotted hyaenus
simultaneously with a changing K. Thus, simulations
were conducted such that populations cxperienced a
reduction in K as specified above, and were either not

134

supplemented with individuals or were supplemented in
the manner detailed above. This also permitted an
assessment of the simultaneous elfects of decreasing K
and isolating populations,

Supplementation was assumed to be an essential
leature of aardwolf populations (scc below), so changes
were modelled in a different way. In the aardwolf, both
male and female adolescents disperse and become
floaters until they-either find an empty territory or dic.
The proportion of floaters is unknown. but it influences
mortality estintaies of one-year old and two-year old
individuals and the degree to which adjacent populations
are supplemented. We considered the effect of varying
the propertion of floaters in the adult population by
varying the percentage of non-breeding individuals
hetween 0%, and 40% and the associated mortality
cstimales for one-year old and two-year old individuals
(Table Al.1).

Harvesting describes ail processes that kill animais
on top of natural mortality, such as losses incurred
because individuals left the study area and were killed
by people. In the model it was assumed that if such
processes occurred, then their effects are already
included in standard mortality estimates because it is
usually very difficult to ascertain the precise cause of
death.

Population viability projections were calculated for
100 years by simulations using the program VORTEX
(Release 3.1, Lacy 1992 ), a widely used simulation program
for Population and Habitat Viability Analyses (Elilis and
Seal 1995). The program simulates the fate of small
populations by incorporating random (unpredictable)
changes in mortality, reproductive success and other
demographic paramecters. Because of this random
component it is important to re-run the program with
identical parameter seitings many times in order to get
an idea of what the typical behaviour of o population
would be with these conditions. Each simulation used
LO00 repeats (runs). which is a number considered to be
more than sulficient to produce stable results (Harris
et al. 1987).

A1.3 Results

Smuller populations are more likely to go extinet than
larger populations (Soule 1987). When considering the
results below onc should therefore bear in mind that
initial population sizes were very different {or the three
species (25 for the aardwolf, 132 for the spotted hyaena,
and 698 for the brown hyaena), and thus results should
not be compared belween species.

Results of cach simulation run for the three
populations of aardwolfl, brown hyaena and spotted
hyaena were first considered for the most benign



situation;i.c. a population that experienced no reduction
in K and that was supplemented with individuals from
adjacent populations. The first question was whether
populations will always persist or whether there was a
chance that they could po extiner. The chance of
population extinction after 100 years varied between
0.2% and 0.5% for the aardwolf (Table A1.2), and was
0% for the brown and spotted hyaena. Thus, under
these conditions both brown and spotted hyaena
populations would be likely to persist for at least another
100 years. whereas the aardwolf population would have
a small chance of going extinct,

Populations that were supplemented with individuals
from adjacent populations might go extinct within the
100 year period but might be re-established by
individuals immigrating from adjacent populations.
Thus, it is also of interest to ask what is the chance of a
population going extinct al least once even if it was re-
established later on, and how many years would pass
before the Mrst ¢xtinetion. The chance of going exiinct
varted for the aardwolf between 26.3% and 31.1% (Table
Al1.2), and was 0% for the brown hyaena and 14.9% for
the spotted hyaena, Time to first extinction varied for
the sardwoll between 43,4 and 52.3 years (Table A1.2),
and was 48.7 years for the spotted hyaena, Less than 57
of both aardwoll (Table Al.2) and spotied hyacna
(4.7%) populations went extinet a second time after o
shorter period. between 27.0 and 42.7 years in the
aardwolf, and 10.2 years in the spotted hyaena. Final
population size alter 100 years was lower than the initial
population size in all simulations; for the aardwolf this
was between 16 and 17 individuals (Table AL.2). in the
brown hyacnua 668 individuals, and in the spotted hyaena

100 individuals. Final population size as a percentage
of initial carrying capacity turned out to be always
lower for the spotted hyaena than [or the brown hyaena
(Fig. A1.4). This may have been a consequence of
differences i initial populatton size, or of demographic
differences between species.

Because the proportion ol {loaters in the aardwolf
population is unknown but might affect vital
demographic parameters, several simulations were run
in which the proportion of floaters (and the associated
morialitics for adolescents) was varicd between 10%
and 40%. The results (top third of Table A1.2) indicated
little change in parameters that characterise population
persistence. Thus, although the precise value of the
proportion of floaters is unknown, the value chosen
was unlikely to influence the outcome of those
simulations where incidences of droughts or locust
spraying were varied (see below).

A1.3.1 Scenario 1: Reducing the carrying
capacity of the habitat

How did a reduction in X alfect the probability of final
population extinction p, after 100 years? We first
considered populations where immigration from
adjacent populations was possible. If the period over
which K was reduced was fixed at 100 years and the
annual reduction of K was between 0.2% und 0.5%. then
p,remained 0 (no population extinetion) for bothbrown
and spotted hyaenas. [t increased to p,=0.326 for the
brown hyaena and p,=0.544 for the spotted hyacna at
an annual reduction of K of 1%, and to p, =1 {certain

Table A1.2. The fate of a small aardwolf population of initially 25 individuals in a habitat with a carrying
capacity of 30 individuals over a period of 100 years if subjected to different intervals of droughts and locust
spraying (*out of 1000 populations per simulation}.
4% floaters average average probability % of time % of time to final population

interval interval of populations to first populations re-extinction population growth

between between population going extinction going {yrs) size rate

locust droughts extinction extinct at {yrs) extinct

sprayings {yrs) (yrs) + SE least ance* again*

10 12 4 0.003+0.002 27.9 47.0+1.7 4.3 37.3x4.0 16.9:0.2 0.070
20 12 4 0.005+0.002 29.2 49.8+1.7 4.7 30.4+3.8 16.8+£0.2 0.064
30 12 4 0.002+0.001 31.1 47.5+1.6 4.6 28.6+3.4 16.5x0.2 0.059
40 12 4 0.002+0.001  26.7 49.0+1.8 37 31534  18.6:0.2 0.057
20 12 3 0.003=0.002 28.8 46.11.7 4.2 31.2+3.3 16.3£0.2 0.062
20 12 4 0.005+0.002 29,2 49.8+1.7 4.7 30.4+£3.6 16.8£0.2 0.064
20 12 6 0.004+0.002 27.2 43.4+1.8 4.5 31.7x3.0 17.0£0.2 0.067
20 12 8 0.003+0.002 27.6 49.1+1.8 4.9 33.2:3.4 17.3£0.2 0.068
20 12 10 0.005=0.002 30.8 44.91+1.6 4.1 34.9+3.5 17.020.2 0.069
20 8 4 0.004+0.002 27.0 48.3x+1.7 35 34,4438 16.2+0.2 0.057
20 12 4 0.005+0.002 29.2 49.8+1.7 4.7 30.41£3.8 16.8x0.2 0.064
20 16 4 0.004+0.002 26.9 52.3+1.8 4.0 27.0£2.9 17.340.2 0.068
20 20 4 0.005+0.002 26.3 48.9+1.8 3.0 42.7+3.5 17.220.2 0.070
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extinction)at 2% (Fig. Al.la). If the reduction of K was
fixed at 1% annually, p_ remained 0 (no population
extinction) for both brown and spotted hyacnas for
periods between 10 and 50 years, then increased to
p,=0.326 for the brown hyaena and p,=0.544 for the
spotted hyaena at 100 years (Fig. Al.1b).

A similar picture was obtained for the chance that a
population went extinct at [east once over the period of

Figure A1.1. The probabhility of final population
extinction after 100 years as a function of (a) the
annual percent reduction of carrying capacity K
over the period of 100 years; {b) the period over
which K was reduced by 1% per year.

Circles: brown hyaena population with immigration from adjacent
populations; squares: isolated brown hyaena population;
triangles: spotted hyaena population with immigration from
adjacent populations; inverted triangles: isolated spotted hyaena
popuiation.

100 years. No matter how the reduction in K was defined,
the spotted hyaena population always had a chance of
going extinct at [ecast once, and for reductions in K of 1%
or higher over a period of 100 years extinction was certain
(Fig. Al.2a.b).

In contrast to these results, there was no systematic
trend in the average time to first extinction if the
period over which K was reduced was fixed (Fig. Al.3a).

Figure A1.2. The number of populations {out of 1000
populations} going extinct at least once during the
period of 100 years as a function of (a) the annual
percent reduction of carrying capacity K over the
period of 100 years; (b) the period over which K was
reduced by 1% per year.

Circles: brown hyaena population with immigration from adjacent
populations; squares: isclated brown hyaena population; triangles:
spotted hyaena population with immigration from adjacent
populations; inverted triangles: isclated spotted hyaena population.
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The longest time wis recorded for 1% annual reduction
in K over a pertod of 100 ycars. Shorter periceds
over which K declined and smaller or steeper
reductions in K reduced the time to first extinction
{Figs. Al.3a.b).

Final population size showed a stcep, lincar decline
when the amount of annual reduction in K lor the fixed
period of 100 years was increased (Fig. Al.4a) andfor

Figure A1.3. The time to first extinction as a function
of (a) the annual percent reduction of carrying
capacity K over the period of 100 years; (b} the
period over which K was reduced by 1% per year.
Circles: brown hyaena population with immigration from adjacent
populations; squares: isolated brown hyaena poputation; triangles:
spotted hyaena population with immigration from adjacent
populations:; inverted triangles: isolated spotted hyaena
population.

when the period over which the reduction in K occurred
was increased (Fig, Al.4b).

In the case of the brown hyaena when the probability
of final extinction was 0, a [inal population size that
comprised approximately 50% of the initial population
size was obtained 1n simulations where: (1) K decreased
annually by 3% over 10 years (final size = 331.6 £ 1.1
individuals); (2) K decreased annually by 1'a over 50 years

Figure A1.4. Final population size as a function of

(a) the annual percent reduction of carrying capacity
K over the period of 100 years; (b) the period over
which K was reduced by 1% per year.

Circles: brown hyaena population with immigration from adjacent
populations; squares: isolated brown hyaena population; triangles:
spotted hyaena population with immigration from adjacent
populations; inverted triangles: isclated spotted hyaena
population.
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{(final size = 330.1 £ 1.1 individuals); or {3} K decreascd
annually by 0.5% over 100 years (final size = 3358 £ 1.0
individuals).

For the aardwoll we assessed changes in K by
introducing droughts at different intervals. The minimum
droughtinterval recorded by P.R.K. Richardson was four
years, Inthesimulations, droughtintervals varied between
three (putative worst case scenario) and ten years. One
expectation might have been that the chance of population
persistence increased with average intervals between
droughts. However, the results in Table Al.2 (middle
section) demonstrate no systematic change in cither the
chance of population extinction or the percentage of
populations going exlinet at least once. Moreover, there
were no systematic trends in any of the other parameters
recorded, with the exception of a slight increase in
population growth rate and final population size with
increasing drought interval {Table A1.2). [t appcars that
population persistence in the aardwolf'is minimally aftected
by the Irequency of droughts it droughts occur only for
one year it a time.

A1.3.2 Scenario 2: Isolating populations

Isolated populations of both the brown and spotted
hyaena repeated the patterns shown by populations
where immigration from adjacent populations was
possible (Figs. Al.la,b—-Al.da.b). Isolation reduced
population persistence in all parameters measured (Figs.
Al.la.b-Al.4a.b), although this effect varied for the
two species. Isolation had a modest negative effect on
population persistence in the brown hyaena but a
substantial negative effect in the spotted hyacna (Figs.
Al.la,b). In the case of spotted hyaena, isolated
populations went exlinct with a minimum chance of
20%, whereas isolated brown hyaena populations were
guaranteed to persist under some parameter values
(p, =9, Figs. Al.la,b). A reduction in K of 1% over 100
years resulted in certain extinction of anisolated spotted
hyaena population (Fig. Al.lb)., The chance that
populations went extinet at least once during the period
of 100 years was moderately higher in isolated
populations of the spotted hyaena (Figs. Al.2a.b)
whereas 1selation had no such effect on brown hyaena
populations (Figs. Al.2a,b). Neither time to first
extinction nor final population size were affected by
population isolation (I'igs. Al.3a,b-Al.4a.b).

One way of looking at the effect of isolating adjacent
aardwolf populations is to look at the chance that an
aardwolf population goes extinct at least once during
the period of 100 years. This is nol expected 1o be
exactly the same value as the results of a simulation
where the population is isolated from the beginning.
This is because immigration during early years may
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boost population size and thus may sometimes delay
extinction (see the casc of the spotted hyaena, [ig.
Al.3a.b). Tt is therefore likely to underestimate the
chance of population extinction of a truly isolated
population, as a comparison of isolated and non-isolated
spotted hyacna populations in Fig. Al.2ab suggests.
Nevertheless il provides an initial estimate. This value
varied between 26.3% and 31.1%, a value substantially
higher than the chance of final population extinction of
0.2 to 0.5% that was obtained through re-establishment
of the population by immigration from adjacent
pepulations (Table A1.2).

A1.3.3 Scenario 3: Persecution of prey
populations

Avcrage intervals between cvents of locust spraying
operations that may affect aardwolf population
persistence were varied from once every eight years to
once every 20 yeurs, The results (bottom section Table
A1.2) suggest that this interval has little efTect on
aardwolf population persistence, with the exception of
a slight increase in the population growth rate and final
population size.

A1.4 Discussion

The results of the simulation of the fate of the three study
populations suggest that they are unlikely to go extinct
provided they are not isolated (aardwolf) or carrying
capacity 15 held constant (L.e. habitat quality maintained
(brown and spotted hyaenas)). An interesting resuit is the
fuct that in a variety of conditions the final probability of
extinction p,. showed httle change, and then suddenly
increased (Figs. Al.la.b). This suggests that there 1s a
threshold below which a gradual worsening of conditions
has little effect on the viability of hyaena populations,
whereas above that threshold population viability decreases
substantially.

Isolation of populations had an impact in all three
specics studied. In the brown hyaena. the influence of
isolation was modest compured to changes in the carrying
capacily K. In the spotted hvaena, its influence was
substantial although it was exceeded by drastic changes in
K. Fencingand other measures that aresupposed to separate
hyaena populations from livestock in order to minimise
potential conflicts between conservation area authoritics
and local communitics (bul cffectively isolate adjacent
hyaena populations) would therefore beexpected to reduce
population viability. However, this reduction in population
viability is exceeded substantiaily by the cffects of changes
in K on population viability. The results from the PVHA
suggest that allocating areas for conservation and



maintaining protected areas in excellent condition are the
most efficient way of securing a {uture for the spotted
hyaena,

In the case of a small aardwolf population, isolation
increased the chance of population extinction more
substantially than changes in the floater population,
drought intervals, or the chance of locust spraying
operations. This suggests that small aardwolf
populationsin drier areas predominantly used for sheep
farming may be more vulnerable than other aardwolf
populations. This is because farmers are more likely to
create and maintain jackal-proof (and hence aardwolf-
proof) fencing on sheep farms than in the case of other
agricultural activities, therefore increasing (he possibility
of population isolation.
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A1.5 Outlook

This population and habitat viability analysis may be
fruitfully extended by including an analysis of striped
hyaena population persistence and the assessment of the
effect of the following factors on population persistence in
the aardwolf, brown hyaena and spotted hyaena:

1. Changes in important demographic parameters,
includinginitial population size, breeding success, and
cub and adult mortality,

The impact of inbreeding on isolated populations.
Theeftect of a systematicreduction in carrying capacity
on the sardwolf.

The elfect of droughts persisting for more than a year
on the aardwolf.



Appendix 2

Scientific Names of Vertebrate Species

Aardvark

Baboon

Bat-eared fox
Black-backed jackal
Black rhino

Blue wildebeest

Burchell's ar plain’s zebra
Bushbuck

Cane rat

Cape buffalo
Cape fur seal
Caracal

Cheetah
Colobus monkey
Corsac fox

Domestic cat
Domestic dog

Eland
Elephant

Gemsbok
Gerenuk
Giraffe
Golden jackal
Grant’s gazelle
Greater kudu

Hippopotamus
Hyrax

Impala

Kob
Kongoni
Korhaan
Kori bustard
Kulan

Mentioned in the Text

Oryeteropus afer

Pupio specics

Otocyon megalotis
Canis mesomelas
Diceros bicornis
Connochaetes laurinus
Equus burchelli
Tragelaphus scripius

Thryenomys species
Synceros caffer
Arctocephalus pusillus
Caracal caracal
Acinonyx jubatus
Colobus species
Vulpes corsae

Felis catus
Canis familiaris

.T.(HH‘{J ! FUgUs orpy

Loxodonta africana

Orpx gucella
Litocranius walleri
Giraffa camelopardalis
Canis aureus

Gazella granti
Taurotragus strepsiceros

Hippopotamus amphibius
Procaviidae species

Aepyeeros melampus
P £

Kobus kob

Alcephatus busephalus
Eupodotis specics
Otis kori

Equus hemionus

Lechwe
Leopard

Lesser flamingo
Lion

Meerkat
Mountain lien
Mountain zebra

Pangolin
Porcupine

Red fox
Reedbuck
Roan antelope

Sable antelope
Sca otter
Snow leopard
Springbok
Springhare
Suni

Syke's monkey

Thomson's gazelle
Tiger
Topi

Vervet monkey

Warthog
Watcrbuck
Water buffalo
White rhino
Wild boar
Wild cat

Wild dog
Wolfl

Kobus leche
Panthera pardus
Phoeniconaias minor
Punthera Ivo

Suricata suricatia
Puma concolor
Equus zebra

Muanis temmineki

Hystrix africaequstralis

Vidpes vulpes
Redunca arundinum
Hippotragus equinuy

Hippotragus niger
FEnhydra tustris

Uncia unciu

Antidorcas marsupialis
Pedetes capensis
Neotragus moschatus
Cercopithecus albogularis

Gazella thomsonit
Punthera tigris
Damaliscus hunatus

Cercopithecus aethiops

Phacachoerus aethiopicus
Kobus ellipsiprymnus
Buhalus arnee
Cerutotheriuan sinium
Sus scrofa

Felis sifvestris

Lycaon pictus

Cunis lupus
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of Chapters

* Not a member of the Hyacna Specialist Group

Chair: Gus Mills
Deputy Chair: Heribert Hofer

Anderson, Mark
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Kimberley
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U.S.A.
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Respondents to the Hyaena Action Plan
Questionnaire Survey

AARDWOLF

Anderson, Mark D

P. Bag X6102

Kimberley

8300

South Alrica

Country: South Africa (Cape Provinee)

Berry, H.
Namib-Naukluft Park
P.O. Box 1204

Walvis Bay 9190
South Africa
Country; Namibiu

Ferreira, N.A.

Diirectorate of Nature and
Environmental Conservation

P.O. Box 517

Bloemfontein 9300

South Africa

Country: South Africa {(Free State)

Holckamp, Kay
Department of Zoology
Michigan State University
East Lansing

Michigan 48824

U.S.A.

Country: Kenvya

Joubert, Fugene

Ministry of Wildlife, Conservation and
Tourism

P. Bag 13306

Windhock

Namibia

Country: Namibia

McNutt, J. Weldon
P. Bag 13
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Botswana
Country: Bolswana

Mills, Gus

P. Bag X402
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1350

South Africa

Country: South Africa (Transvaal)

Planton, Hubert
Ecole De Faune
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Garoua
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Country: Zaire

Richardson, Phillip

P.O. Box 26683

Hout Bay
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Country: South Africa (Cape Province)

Rowe-Rowe, Dave T,

Natal Parks Board

P.O. Box 662
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South Africa

Country: South Africa (Natal)

Smale, Laura

Department of Psychology
Michigan State University
East Lansing

Michigan 48824

US.A.

Country: Kenya
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Ministry of Environment and Tourism
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Country: Namibia
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Assuit University
Faculty of Agriculture
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David Nagar
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Country: India

Frame, George
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U.S.A.

Country: Burkina Faso
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USA.

Country: Burkina Faso

Frank, Laurence
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University of California
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U.S.A.

Country: Kenya

Ghalmi, Rachida
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Algeria
Country: Algeria

Green, Arthur A.
WWF Korup Project
P.O. Box 303
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Country: Saudi Arabia

Gurielidze, Zurab
NACRES

Institute of Zoology
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380030 Thilisi
Georgia

Country: Georgia

Happold, D.C.D.

Division of Botany and Zoology
Australian National University
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Australiu

Country: Nigeria
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College of Education
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Country: Iraq
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Country: India

Kasiki, Samuel M.
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P.O. Box 14
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Kenya

Country: Kenya

Khan, Reza

P.O. Box 67
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Country: Uniled Arab Emirates

Kisor Chaudhuri

Naihar, Palamau Tiger Reserve
Vill; Betla, Palamau

Bihar 822 111

India

Country: India

Lukazevsky, Victor S.
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Country: Turkmenistan
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Appendix 5

The Questionnaire Used
in the Hyaena Action Plan Survey

HYAENA CONSERVATION QUESTIONNAIRE
IUCN HYAENA SPECIALIST GROUP

NOTE: 1. Please fill in a separate questionnaire for each species and each country or region.
2. Copies of the final report will be sent to all respondents.

1. Species:

Spotted hyaena Striped hyuena Brown hyaena Aurdwolf

2. Country or Region:

3. Date:

4. Reporter:
Name:
Address:

Organisation:

5. Distribution:
Shade in (i) the historic and (ii) the present distribution of the species in the relevant country or rcgion on the maps
provided. Also indicate areas where viable populations arc known to occur and mark with crosses reliable sightings within
the last 10 vears outside these last areas.

6. Population

a) Estimated numbers in the wild, in the country or region given in 2 above (Circle where appropriate).
<100 100- 1000 >1000

b) Are numbers increasing, decreasing, stable or unknown?

¢) Have any population estimates been made?
If yes, in what areca?
What was the estimated size of the population?

What was the size of the area?

7. Field Studies:

Has the species been studied in your country?
If yes, by whom?
What aspects are, or have been, studied?
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8. Feeding habits:
a) What are the most important food items for the species?
b) Doces it cause problems with domestic stock?

If yes how many cases in the country or region per year:
<5 6-10 11--50 =50

¢) Which species of domestic animals are killed? Indicate if the species is killed often or only rarely.

Poultry Sheep Donkeys
Calts Goals Horses
Dogs Cattle Camels

9. Attitudes towards these animals:

a) What is your department’s attitude, towards this species: For example. is it seen as an asset in any way, or only as a pest?
If you do not represent a department what is the government’s attitude?

Is 4 bounty offered for killing it?
b) What is the attitude of the local people? Are these animals:
— Given food?
- Tolerated?
— Hunted for food?
- Shot/poisoned/trapped? {Please provide details)
10. Status:

4) What is the status of the animal in your country?

Satisfactory Threatened Extinct or nearly so

b} If threatened, what are the reasons for this? e.g. habitat destruction, persccution?

11. Conservation measures taken in your country:
a) What legal measures protect this species?
b) To what extent are these laws enforced?

¢} Protected areas - does 1t occur in national parks, reserves etc?
If s0, please namc:

d) Does it oceur outside protected areuas?

12. Conservation measures proposed:

Have any specific conservation plans been proposed, or implemented. Does this species require specific attention? If yes,
what is required to conserve the population?

13. References:

Please list all relevant published papers and send copies of any that you may have, as well as any non-confidential
unpublished reports, project proposals and personal conmununications.

14. Additional remarks:

Please provide information for which there was insufficient space above, or add any other remarks you wish to make.
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Appendix 6

IUCN Red List Categories

Prepared by the IUCN Species Survival Commission
As approved by the 40th Meeting of the TUCN Council, Gland, Switzerland
30 November 1994

1) introduction

[. The threatened species calegories now used in Red Data
Booksand Red Lists have beenin place, withsome modification,
for almost 30 years. Since their introduction these categories
have become widely recognised internationally, and they are
now used in a whole range of publications und Iistings, produced
by TUCN as well as by numerous governmental and non-
governmental organisations. The Red Data Book categories
provide aneasily and widely understood method for highlighting
those species under higherextinetion risk, so as to focus attention
on conservation measures designed to protect them.

2. The need to revise the categorics has been recognised for
some time. In 1984, the 8SC held a symposium, “The Road to
Extinction’ (Fitter and Fitter 1987), which examined the issucs
insomedetail, and at which a number of options werc considered
for the revised system. However, no single proposal resulted.
The current phase of development begun in 1989 with a request
from the 8SC Stecring Commiitee Lo develop a new appreach
that would provide the conservation community with useful
information for action planning.

In this document, proposals for new definitions for Red
List categorics are presented. The general aim of the new
syslem is to provide an explicit, objective framework for the
classificalion of species according to their extinction risk.

The revision has several specific aims:

to provide a system thatl can be applicd consistently by
different people;

to improve the objectivity by providing those using the
criteria with clear guidance on how to evaluate different
factors which affect risk of extinetion,

to provide a system which will facilitate comparisons
across widely different taxa;

Lo give people using threatened specics lists a better
understanding of how individual species were classified.

3. The proposals presented in this document result [rom a
continuing process of dralting, consultation and validation. It
was clear that the production of a large number of draft
proposals led to some confusion. especially as each drafr has
been used for classifying some set of species for conservation
purposes. To ciarify matters, and to open the way [or
modifications us and when they became necessary, a system for
version numbering was applied as follows:

Version 1.0: Mace & Lande (1991)

The first paper discussing a new basis for the categories,
and presenting numerical criteria especially relevant for
Jarge vertcbrates.
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Version 2.0: Mace er al. (1992)

Amajorrevision of Version 1.0, including numerical criteria
appropriate te all organisms and introducing the non-
threatened categories.

Version 2.1: ITUCN (1993)

Following an extensive consultation process within S8C, a
number of changes were made to the details of the criteria,
and luller explanation ol basic principles was included. A
more explicit structure clarified the significance of the non-
threatened categories.

Version 2.2; Mace & Stuart (1994)

Following further comments received and additional
validation cxercises, some minor changes to the criteria
were made. Tnaddition, the Susceptible category presentin
Versions 2.0 and 2.1 was subsumed into the Vulnerable
calegory. A precaulionary application of the system was
emphasised.

Final Version

This final document, which incorporates changes as a
result of comments from ITUCN members, was adopted by
the IUCN Couneil in December 1994,

Allfuture taxon lists including categorisations should be based
on this version, and not the previous ones.

4. Tntherest of thisdocument the proposed system is outlined
in several sections. The Preamble presents somce basic
information about the context and structure of the proposal,
and the procedures that are to be lollowed in applying the
definitions to species. This is {ollowed by a section giving
definitions of terms used. Finally the definitions are presented,
followed by the quantitative criteria used for classilication
withinthethreatenced categories. Itis important for the effective
functioning of the new system that all sections are read and
understood, and the guidelines followed.

Refercnces:

Fuder, R., and M. Fitter, ed. (1987) The Roud 10 Extinction.
Gland, Switzerland: TUCN.

TUCN. (1993) Draft IUCN Red List Categories. Gland.
Switzerland: TUCN.

Mauace, G. M. et af (1992) “The development of new criteria for
listing species on the IUCN Red List.” Species 19; 16-22.

Mace, G. M., and R, Lande. (1991) “Assessing cxtinction
threats: toward a reevaluation of IUCN threatened species
categories.” Conserv. Biol 5.2: 148-157,

Mace, G. M. & S, N. Stuart. (1994) “Draft IUCN Red List
Categories, Version 2.27. Species 21-22: 13-24,



I) Preamble

The following points present important information on the use
and interpretation of the categories (= Critrcally Endangered,
Endangered, etc.), criteria (— A to E). and sub-critena (= a.b
ele.. 1,1 ete.):

I. Taxonomic level and scope of the categorisation process
The criteria can be applied to any taxenomic unit at or below
the species level, The term ‘taxor’ in the following notes,
definitions and criteria is used for convenicnce, and may
represenl species or lower taxonomic levels, including forms
that are not yet formally described. There is a sulficient range
among Lhe different criteria 1o enable the appropriate listing of
taxa fromthe complete taxonomic spectrum, with the exception
of micre-orgamsms. The criteria may also be applied within
any specified geographical or political area although in such
cases special notice should be taken of point 11 below. In
presenting the results of applying the criteria, the taxonomic
unit and arca undcr consideration should be made cxplicit.
The categorisation process should only be applied to wild
populations inside their natural range, and to populations
resulting from benign introductions (defined in the draft [IUCN
Guidelines for Re-introductions as “..an attempt to establish
a species, for the purpose of conservation, outside its recorded
distribution, but within an appropriate habitat and eco-
geographical area™).

2. Nature of the categories

All taxa listed as Critically Endangered qualify for Vulnerable
and Endangered, and all listed as Endangered qualily for
Vulnerable. Together these categories are described us
‘threatened’. The threatened species calegories form a part of
the overall scheme. It will be possible to place all taxa into one
of the categories (see Figure 1).

3. Role of the different criteria

Forlisting as Critically Endangered. Endangered or Vulnerable
there is a range of quantitative criteria; meeting any anc of
these criteria qualifies a taxon for listing at that level of threat.
Each species should be evalualed aguinst all the eriteria. The
different criteria (A E) are derived from a wide review aimed
at detecting risk factors across the broad range of organisms
and the diverse life histories they exhibit. Even though some
criteria will be inappropriate for certain taxa (some taxa will

Figure 1: Structure of the Categories
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never qualify under these however close to extinction they
come), there should be criteria appropriate for assessing threat
levelsforany taxon (other than micro-organisms). The relevant
[actor is whether any one criterion is met, not whether all are
appropriate or all are mel. Because 1t will never be clear which
criteria are appropriate for a particulur species in advance,
cach species should be evaluated against all the criteria, and
any criterion met should be listed.

4. Derivation of quantitative criteria

The quantitative values presented in the various criteria
ussociated with threatened categories were developed through
wide consultation and they are set al what are generally judged
Lo be appropriate levels, even if no lormal justification for
these values exists. The levels Tor different criteria within
categories were sel independenily but against a common
standard. Some broad consistency between them was sought.
However, a given taxon should not be cxpected to meet all
criteria (A- E) In a category; meeting any onc critcrion is
sufficient for listing.

5. Implications of listing

Listing in the calegories of Not Evaluated and Data Deficient
idicates that no assessment of extinction risk has been made,
though fer different reasons. Until such time as an assessment
is made, species listed in these categories should not be treated
as if they were non-threatened, and it may be appropriatc
(especially for Data Deficient forms} to give them the same
degree of prolection as threatened laxa, at least unul their
status can be evaluated.

Extinetion is assumed here to be a chance process. Thus, a
listing in a higher extinction risk calegory implies a higher
expectation ol extinction, and over the time-frames specified
more taxa listed in a higher category are expected to go extinct
than in a lower one {without effective conservation action).
However, the persistence of some taxa in high risk categories
doesnotneecssarily mean their initial assessment was inaccurate.

6. Data quality and the importance of inference

and projection

The criteria are clearly quantitutive in nature. However, the
absence of high quality data should not deter attempts at
applying the criteria, as methods involving estimation, inference
and projection are emphasised (o be acceptable throughout.
Inference and projection may be based on extrapolation of
currcnt or potential threats into the future {including their rate
of change), or of factors related to population abundance or
distribution (including dependence on other taxa), so long as
thesecanreasonably besupported. Suspected or inferred patterns
in either the recent past, present or near {uture can be based on
any of a series of related factors, and these factors should be
specified.

Taxa at risk from threats posed by future events of low
probability but with severe consequences (catastrophces) should
be identified by the criteria (e.g. small distributions, few
locations). Some threats need 1o be identified particularly
carly, and appropriate actions taken, because their effects are
irreversible, or nearly so {pathogens, invasive organisms,
hybridization).

7. Uncertainty

The criteria should be applied on the basis of the available
evidence on taxon numbers, trend and distribution, making
due allowance for statistical and other uncertainties. Given
that data are rarely available for the whole range or population
of a taxon, it may often be appropriate to use the information



thatisavailable to make intelligent inferences about the overall
status of the taxon in question. In cases where a wide variation
inestimates is found, it is legitimate to apply the precautionary
principle and use the estimate (providing it is credible) that
leads to lhisting in the category of highest risk.

Where datu ure insulficient (o assign a category (including
Lower Risk), the category of *Data Deficient’ may be assigned.
However, itisimportant to recognise that thiscategoryindicates
that data are inadequate to determine the degree of threat faced
by a taxon, not necessarily that the taxon is poorly known. In
cases where there are evident threats to a taxon through, for
example, deterioration of its only known habitat, iLis important
to attempt threatened listing, even though there may he little
direct informatton on the biologicul status of the laxon itscll.
The category '‘Data Deficient’ is not a threatened category,
although 1t indicates a need to obtain more information on a
taxon to determine the appropriate listing.

8. Conservation actions in the listing process

The eriteria for the threatened categorics are to be applied to
a taxon whatever the level of conservation action affecting it.
In cases where it is only conservation action that prevents the
taxon from meeting the threatened criteria, the designation of
‘Conscrvation Dependent’ 1s appropriate. [t s important to
emphasise here that a taxon require conservation action even
if it is not listed as threatened.

9. Documentation

All taxon hsts ncluding categorisation resulting from these
criteria should state the criteria and sub-criteria that were met.
No listing can be aceepted as valid unless at leust one criterion
is given. I more than one criterion or sub-criterion was met,
then each should be listed. However, failure to mention a
criterion should not necessarily imply that it was not met.
Therefore, if a re-evaluation indicates that the documented
criterion is no longer met, this should not result in automalic
down-listing. Instcad, the taxon should be re-cvaluated with
respect toall eriteria toindicate tts status. The factorsresponsible
for triggering the criteria, especially where inference und
projection are used, should at least be logged by the evaluator,
even il they cannot be included in published lists.

10. Threats and priorities

The category of threat is not necessarily sufficient to determine
priorities for conservation action. The catcgory of threat
simply provides an assessment of the likelihood of extinetion
under current circumstances, whereas a system for assessing
priorities for action will include numerous other fuctors
conecrning conservation action such as costs, logistics, chunces
of success, und even perhaps the taxonomic distinctiveness of
the subject.

11. Use at regional level

The criteria are most appropriately applied to whole taxa at a
global scale, rather than to those units defined by regional or
national boundaries. Regionally or nationally based threat
categories, whichareaimed atincluding taxa that are threatened
at regional or national levels (but not necessarily throughout
their global ranges), are best used with two key picces of
information: the global status calegory for the taxon, and the
proportion of the global population or range that occurs
within the region or nation. However, if applied at regional or
national level it must be recognised that a global category of
threat may not be the same as a regional or national category
fora particular taxon. Forexample, taxa classified as Vulnerable
on the basis of their global declines in numbers or range might
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be Lower Risk within a particular region where their
populations are stable. Conversely, taxa classified as Lower
Risk globally might be Critically Endangered within a particular
region where numbers are very small or dechning, perhaps
only because they are at the margins of their global range.
TUCN isstill in the process of developing guidelines for the use
of national red list categories.

12, Re-evaluation

Evaluation of taxa against the criteria should be carried out at
appropriate intervals. This is especially important for taxa
listed under Near Threatened, or Conscervation Dependent,
and for threatened species whose status is known or suspected
to be deteriorating.

13. Transfer between categories

There are rules to govern the movement of taxa between
categories. These are as follows: (A) A taxon may be moved
from a category ol higher threat to a category of lower threat
il nong of the criteria of the higher category has been met for
[ive yeurs or more, (B) If the original classification is found 1o
have been erroncous, the taxon may be trunsferred 1o the
appropriate category or removed from the threatened categories
altogether, without delay (but see Section 9). (C) Transfer from
categories of lower to higher risk should be made without
delay.

14. Problems of scale

Classification based on the sizes of geographic ranges or the
patterns of habitat occupancy is complicated by problems of
spatial scule. The finer the scale at which the distributions or
habitats of taxa are mapped, the smaller the arca will be that
they are found to occupy. Mapping at finer scales reveals more
areas in which the taxon is unrecorded. It is impossible to
provide any strict but gencral rules for mapping taxa or habitats;
the most appropriate scale will depend on the taxa in question,
and the origin and comprehensiveness of the distributional
data. Howcver, the thresholds for some criteria (c.g. Critically
Endangered) necessitate mapping at 4 fine scale.

Ill} Definitions

1. Population

Population is defined as the total number of individuals of the
taxon. For functional reasons, primarily owing to differences
between life-forms, population numbers are expressed as
numbers of mature individuals only, In the case ol taxa
obligately dependent on other tuxa for all or purt of their life
cycles, biologically appropriate values for the host taxon
should be used.

2. Subpopulations

Subpopulations are defined as geographically or otherwise
distinet groups in the population between which there is little
exchange {typically one successful migrant individual or gamete
per year or less).

3. Mature individuals

The number of mature individuals is defined as the number of
individuals known, estimated or inferred to be capable of
reproduction. When estimating this quantity the following
points should be borne in mind:

.

Where the population is characterised by natural
fluctuations the minimum number should be used.



*  This measure is intended o count individuals capable of
reproduction and should therefore exclude individuals
that arc environmentally, behaviourally or otherwise
reproductively suppressed in the wild.

* Inthe case of populations with biased adult or breeding sex
ratios it is appropriate to use lower estimates for the
number of mature individuals which take this into account
{e.g. the estimated eftective population size).

* Reproducing units within a ¢lone should be counted as
individuals, cxcept where such units are unable to survive
alone {e.g, corals).

« 1In the case of taxa that naturally lose all or a subset of
mature individuals at some point in their life cycle, the
estimate should be made at the appropriate time. when
mature individuals are available for breeding.

4. Generation

Generation may be measured as the average age of parents in
the population. This is greater than the age at first brecding,
except in taxa where individuals breed only once.

5. Continuing decline

A continuing decline is a recent, current or projected future
decline whose causes urc not known or not adequately
coutrelled and so s liable to continue unless remedial measures
are taken. Natural fluctuations will not normally count as a
continuing decline, but an observed decline should not be
considered to be part of a natural fTuctuation unless there is
evidence {or this.

6. Reduction

A reduction (criterion A) is a decline in the number of mature
individuals of at least the amount (") stated over the time
period (vears) specified, although the decline need not still be
continuing. A reduction should not be interpreted as part of 4
natural {luctuation unless there i good evidence for this,
Downward trends that are part of natural fluctuations will not
normally count as a reduction.

7. Extreme fluctuations

Extreme fluctuations occur in a number of taxa where
population size or distribution area varies widely, rapidly and
frequently, typically with a variation greater than one order of
magnitude (i.e. a tenfold increase or decrease).

8. Severely fragmented

Severely fragmented refers Lo the situation where increased
extinction risks to the taxen result from the fact that most
individuals within a taxon are found in small and relatively
isolated subpopulations. These small subpopulations may go
extinet, with a reduced probability of recolenisation.

9. Extent of occurrence

Extent ol eccurrence is defined as the arca contained within the
shortest continuous imaginary boundary which can be drawn to
encompass ail the known, inferred or projected sites of present
oceurrence of a taxon, excluding cases of vagrancy. This measure
may exclude discontinuities or disjunctions within the overall
distributions of taxa (e.g. large areas of obviously unsuitable
habitat) {(but see “area of cccupancy’). Extent of occurrence can
often be measured by a minimum convex polygon {the smallest
polygon in which no internal angle exceeds 180 degrees und
which contains all the sites ol occurrence).
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Figure 2: Two examples of the distinction between extent of
occurrence and area of occupancy. (a) is the spatfal distribution of
known, inferred or projected sites of occurrence. (D) shows one
possible boundary to the extent of occurrence, which is the measured
area within this boundary. (c) shows ene measure of area of occupancy
which can be measured by the sum of the occupied grid squares.

10. Area of occupancy

Area of occupancy 1s defined as the area within its extent of
occurrence’ (sce definition) which is cccupied by a taxon,
excluding cases of vagrancy, The measure reflects the fact that
a taxon will not usually eccur throughout the arca of its extent
of occurrence, which may, for example, contain unsuitable
habitats. The arcu ol occupancy is the smallest area essential at
any stage to the survival of existing populations of a taxon (e.g.
colonial nesting sites, feeding sites for mugratory taxa). The
size of the area of occupancy will be a function of the scale at
which 1t is measured, and should be at a scale appropriate to
relevant biological aspects of the taxon. The criteria include
vilues in km*, and thus to avoid errors in classiftcation, the
area of ovcupancy should be measured on grid squares (or
equivalents) which are sufficiently small (see Figure 2).

11. Location

Location defines a geographically or ccologically distinct area
in which a single event {¢.g. pollution) will soon affect uil
individuals of the taxon present. A location usually, but not
always, contains all or part of a subpopulation of the taxon, and
is typically a small proportion of the taxon’s total distribution.



12. Quantitative analysis

A quantitative analysis is defined here as the technique of
population viability analysis (PVA), or any other quantitative
form of analysis, which estimates the extinction probability of
a taxon or population based on the known life history and
specificd management or non-management options. In
presenung the results of quantitative analyses the structural
equations and the data should be explicit.

IV) The Categories '

EXTINCT (EX)
A taxon 15 Extinet when there is no reasonable doubt that the
last individual has died.

EXTINCT IN THE WILD (EW)

A taxon is Extinet in the wild when it is known only to survive
in cultivation, in captivity or as a naturalised pepulation (or
populations) well outside the past range. A taxon is presumed
extinct in the wild when exhaustive surveys in known and/or
expected habitat, at appropriate times (diurnal, scasonal,
annual), throughout its historic range have failed to record an
individual. Surveys should be over a time [rume appropriate
to the taxon’s life cycle and tife form.

CRITICALLY ENDANGERED (CR)

A taxonis Critically ndangered when it is facing an extremely
high risk of cxtinction in the wild in the immediate Muture, as
defined by any of the criteria (A to E) on pages 152 -133,

ENDANGERED (EN)

A taxon is Endangered when it is not Critically Endangered
but is facing a very high risk of extinction in the wild in
the near future. as defined by any of the eriteria (A to E) on
page 153,

YULNERABLE (¥YU)

A taxon is Vulnerable when it is not Critically Endangered or
Endangered but is facing a high risk of extinction in the wild in
the medium-term future, as defined by any of the criteria (A to
D) on pages 153 and 154,

LOWER RISK (LR)

A taxon is Lower Risk when it hus been evaluated. does not
satisfy the criteria tor any of the categories Critically
Endangered, Endangered or Vulnerable. Tuxa included in the
Lower Risk category can be separated into three subcategories:
1. Conservation Dependent (ed). Taxa which are the focus of a
continting taxon-specific or habitat-specific conservation
programme targeted towards the taxon in question, the
cessation of which would result in the taxon qualifying for
one of the threatened categories above within a period of
five years,

Near Threatened {(nt). Taxa which do not qualify for
Conservalion Dependent. but which are close to qualifying
for Vulnerable.

Least Concern (Ic). Taxa which do not qualify for
Conservation Dependent or Near Threatened.

DATA DEFICIENT (DD)
A taxoen is Data Delicient when therc is inadequate
information to make a direct, or indirect, assessment of its
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risk of extinction based on its distribution and/or population
status. A taxon in this category may be well studied. and its
biology well known. but appropriate data on abundance and/
or distribution is lacking. Data Deficient is thercfore not a
category of threat or Lower Risk. Listing of tuxa in this
category indicates that more information is required and
acknowledges the possibility that future rescarch will show
that threatened classification 1s appropriate. It is important to
make positive use of whatever data are available. In many
cases greal care should be exercised in choosing between DD
and threatened status, If the range of a taxon is suspected to be
relatively circumscribed, if a considerable period of time has
clapsed since the last record of the taxon, threatened status
mity well be justified.

NOT EVALUATED (NE)
A taxon 1s Not Evaluated when it 1s has not yel been assessed
against the criteria.

V) The Criteria for Critically Endangered,
Endangered and Vuinerable

CRITICALLY ENDANGERED (CR)

A taxon is Critically Endangered when itis facing an extremely
high risk of extinction in the wild in the immediate Tuture, as
defined by any of the following criteria (A 1o E):

A} Population reduction i the form of either of the following:

1) Anobserved. estimated, inferred or suspected reduction
ofatleast 80% over the last 10 yeurs or three generations,
whichever is the longer. based on (and specifving) any
of the following:

a) dircel observation

b} an index of abundance appropriate for the taxen

¢) adeclinein area of occupancy, extent of occurreace
and/or guality of habitat

actual or potential levels of exploitation

the effects of introduced taxa, hybridisation,

pathogens. pollutants, competitory or parasites.

d)
e)

A reduction of at least 80, projected or suspected to
be met within the next 10 yeurs or three generalions,
whichever is the longer, based on (and specifying) any
of (b}, (¢}, (d) or (¢} above.

Extent of occurrence estimated to be less than 100km? or
ared of occupancy estimated to be less than 0km?, and
estimates indicating any two of the following:

1) Severcly fragmented or known to exist at only a single

location.
2y Continuing decline, obscrved, inferred or projected, in
any of the following:
a) extent of occurrence
b} area of occupancy
¢} area. extent and/or quality of habitat
d) number of tocations or subpopulations
¢} number of mature individuals.
3) Extreme fluctuations in any of the following:

extent of oceurrence

area of occupancy

number of locations or subpopulations
number of mature individuals.

a)
b)
)
d)



'} Population estimated to number less than 250 mature
individuals and gither:

13 An estimated continuing decline of at least 25%
within three years or one generation, whichever is
longer or

2) A continuing decline, observed, projected, or inferred,
in numbers of mature individuals and population
structure in the form of cither:

a) severelyfragmented (i.e. nosubpopulationestimated
to contain more than 30 mature individuals)
b) all individuals are in a single subpopulation.

D) Population estimated to number less than 50 mature
individuals.

E) Quantitative analysis showing the probability of extinction
inthe wildisatleast 50% within 10 ycars or three generations,
whichever is the longer.

ENDANGERED (EN)

A taxon s Endangered when it is not Critically Endangered
but is facing 4 very high risk of extinction in the wild in the
near future. as defined by any of the following criteria
(Ato E)

A) Population reduction in the form of etther of the following:

I} Anobserved, estimated, inferred orsuspected reduction
ofatleast 50% over thelast 10 years or three generations,
whichever is the longer, based on (and specifying) any
of the following:

a) direct observation

b) an index of abundance appropriate for the taxon

¢) adeclinein area of occupancy, extent of occurrence
and/or quality of habitat

d) actual or potential levels of exploitation

¢) the effects of introduced taxa, hybridisation,
pathogens, pollutants, competitors or parasites.

2) A reduction of at least 50%, projected or suspected to
be met within the next 10 years or three generalions,
whichever is the longer, based on (and specifying) any
of (b), (¢). (d), or (¢} above.

B) Extent of occurrence ¢stimated to be less than 5000km? or
arca of occupancy estimated to be less than 500km?, and
estimates indicating any (wo ol the following:

1} Severely fragmented or known Lo exist al no more than
five locations.

2) Continuing decline, inferred, observed or projected, in
any of the following:
a) extent of occurrence
b} area of occupancy
¢) areq, extent and/or quality of habitit
d) number of locations or subpopulations
¢) number of mature individuals,

3) Extreme fluctuations in any of the following:
a) extent of occurrence
b} area of occupancy
¢y number of locations or subpopulations
d) number of mature individuals.

C) Population estimated to number less than 2500 mature
individuals and either:

1) An estimated continuing decline of at least 20% within
five years or 1wo generations, whichever is longer, or

2) A continuing decline, observed, projected, or inferred,
in numbers of mature individuals and population
structure in the form of either:

a) severcly fragmented (i.e. no subpopulation
estimated to contain more than 250 mature
individoals)

by all individuals are in a single subpopulation.

D) Population cstimated to number less than 250 mature
individuals.

E) Quantitativeanalysis showing the probability of extinction
inthe wild is atleast 20% within 20 years or five generations,
whichever is the longer.

VULNERABLE (VU)

A taxon is Vulnerable when it is not Critically Endangered or
Endangered but is facing a high risk of extinction in the wild in
the medium-term future, as defined by any of the following
criteria {A to E):

A} Population reduction in the form of cither of the following:

1) Anobserved. estimated, inferred or suspected reduction
ofatleast 200 averthe last 10 years or three generations,
whichever is the longer, based on {and specifying} any
of the following:

a) direct observation

b) an index of abundance appropriate for the taxon

¢} adeclinein arca of occupancy, extent of occurrence
and/or quality of habitat

d) actual or potential levels of exploitation

e) the effects of introduced taxa, hybridisation,
pathogens. pollutants, competitors or parasites.

2) A reduction of at least 20%, projected or suspected to
be met within Lthe next ten years or three generations,
whichever is the longer, based on (and specifying) any
of {b), (c), {d} or () above.

B) Extent of occurrence estimated to be less than 20,000km?
or area of occupancy estimated to be less than 2000km”,
and estimates indicating any two of the following:

1D Scverely fragmented or known 1o exist at no more than
ten locations.

2) Continuing decline, inferred, observed or projected, in
any of the fellowing:
1) extent of occurrence
b} arca of occupancy
¢} area, extent and/or qualily ol habitat
d) number of locations or subpopulations
¢) number of mature individuals

3) Cxtreme fluctuations in any of the following:
a} extent of occurrence
b) arca of occupancy
¢} number of locations or subpopulations
d) number of mature individuals



C) Population estimated to number less than 10,000 mature
individuals and cither:

1) Anestimated continuing decline of at least 10% within
10 years or three generations, whichever is longer, or

2) A continuing decline, observed, projected, or inferred,
it numbers of mature individuals and population
structure in the form of cither:

a) severcly fragmented (i.e. no subpopulation
estimated to contain more than 1000 mature
individuals)

b) all individuals are in a single subpopulation

D} Population very small or restricted in the form of either of
the following:

1) Population estimated to number less than 1000 mature
individuals.
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2) Population is characterised by an acute restriction in its
area of vecupancy (Lypically less than 100km?) or in the
nummber of locations (typically less than five). Such a
taxon would thus be prone to the effects of human
activities (or stochastic events whose impact is increased
by human activities) within a very short period of time
in an unforecseeable future, and is thus capable of
becoming Critically Endangered or even Extinct in a
very short period.

E) Quantitative analysisshowing the probability of extinction
in the wild is at Ieast 10% within 100 years.

Note: copies of the IUCN Red List Categories booklet, are
available on request from [UCN (address on back cover of this

Action Plan )

Note: Asin previous TUCN categories, the abbreviation of each category
(in parenthesis) follows the English denominations when translated into
other languages.
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