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Abstract: The conservation management of large carnivores in Africa is reviewed. In large
protected areas the complexity of the relations between predators and prey, and between
competing predators, indicate that these relationships should not be disturbed, even though,
superficially, there may seem to be sound reasons to do so. Management action, however, may
have to be taken against carnivores which break out of reserves. The related questions of
translocation and re-introduction are also complex. Guidelines for considering whether to and
how to implement these strategies are presented. It is stressed that adequate follow-up
observation should be made after translocation or re-introducing carnivores, so that more
information on the success of these strategies can be obtained. Much of Africa comprises rural
areas inhabited by pastoralists. It may be possible to manage some large carnivore species in
these areas to the mutual benefit of man and beast, but for this type of program to be successful,
a well planned public relations campaign is essential.
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lntruductibn'

-Camivores have received a disproportionate
share of the attentions of wildlife scientists
and managers. This is because of the position

" they occupy in ecosystems; being at the top
of the foed chain makes them vuinerable o
perturbations in an ecosystem at almost any
level. Furthermore, they frequently clash
with man’s interests and are persecuted when
they are considered & nuisance, Partly be-
cause of this persecution several species and
sub-species are now endangered. Even in
protected areas their role as predators may
mean that they affect populations of other
animals, whick may cause concern for wild
life managers. In spite of a great dea] of effort

_ and study, our knowledge of the roles of car-

nivorgs in ecosystems, both protected and
unprotected, is often inadequate and con-
troversial when it comes to making manage-

. ment decisions,

[n this paper the conservation management of
large carniveres {i.e. those over 20 kp} in
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Africa is discussed, Firsily, 11ook at them in
some of the pristine sreas of Africa, in par-
ticulor the farge national parks, Next !
examine the questions of Iranslocation and
re-introduction. Finafly, I examine conserva-
tion strategies for some farge carmniveores out-
side of protected areas. ’

Conservation of carnivores in large pro-
tected areas

The canservation management of large cami- -
vores in pristine areas centres around two key
aspects: the impact they have-on their prey.
and the impact they have on other carnivores.
In addition the question of what action to take
when large carnivores leave the confines of
protected areas is sometimes difficult for
wildlife managers to answer.
»

* Predatar-prey relationships

Bl

The impact that predators have on thelr prey
is a controversial aspect of predator ecotogy,
but may be important in the management of
herbivore populations. It is also extremely
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difficult to measure accurately, Information
is needed on how many predators und prey
there are in un area, the structure of the prey
population, how often the predators kill, how
they select for species, sex, age and condition,
and the contribution of mortatity other than
predation in the population dynamics of the
prey. Additionafly, the fact ha ecosystems
are dynamic means that these processes are
also dynamic; what applies today, may not do
so tomorrow. For the same reasons it is un-
wise to extrapolate results from this type of
study from ane arey o another, even if they
are ecologically similar. If a 30-year study of
asimple predator-prey system, such as that of
wolves Canis luprs and moose Alces alees on
Isle Royale in North America, is only now
beginning 10 reveal important characteristics
af this system (Peterson [988), it stands to
rezson that it will 1ake many more years of
intensive research before w multi-species pre-
dator-prey system in Africa is fuily under-
stood,

To illustrate the complexity of predator-prey
relationships [ examine the roles predators are
believed 10 play in the population dyramics
of their prey in four more or less intact eco-
systems. The four areas are the Serengeti, the
Ngorongora Crater, the southern Kalahari,
and the Kruger Nationa? Park.

Table | shows the ungulate species that made
up more than 10 % of the kills of the farge
camivores in some of the studies conducied
in each of these four areas. [n an atiempt to
make the observations frem each area com-
parable | have included the studies which
covered the largest part of each area and those
which relied muinly on disect observations,
the exception being sposted hyaenas Crocura
croctita in Kruger National Park, where the
most accusute widespread dals come from
faecal analysis (Henschel & Skinner (1990)).
Notable studies thai have been excided from
Table 1 are those of Kruuk & Turner (1967)
from the Serengeti: Pienaar (1969 from the
Kruger National Park, which retied mainly on
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the location of carcasses alter they had been
killed; Eloff {1973, 1984); and Bothma & Le
Riche { |984) from the Kalaihari, which were
confined 10 a particular habttar of the erea.

The data in Table 1 show that in each urea
mosl of the ungulates caten by (he large car-
niveres are from only three, or at the most four
species; mainiy the most abundant ones. Al-
though the impact of predators on low densicy

_prey species may be significant, it has not

been sudied in any detail, and most attempts
1o measure the influence of predators on prey
have involved the more common species,

The two major predation studies in the Ser-
engeti concluded that predition had Hetds im:
pact on the size of the major prey populutions
‘(Schalter 1972; Kruuk 1972}, It was shown
Ithat predators lended to select the most ex-
pendable segments of the prey populntion, by
killing maintly old animals, or those in poor
condition, as well as a preponderance of
maies. Also, some 80) % of the prey.popula-
tion is migratory, whereas the predators are in
the main sedentary. This means that for ex-
tended periods there are few prey animals in
apredator’s territory, which limits the number
of predutors, In afmost afl cases regulaion of
prey populations way believed to take place
through the food supply.

Some of these conclusions have subsequently
been challenged by workers locking ar the
prey rather than the predators. Sinclair &
Noenoen-Griffiths (1982) suggested that zebras
Eiues burchellii might be limited by preda-
tion, and in a later paper Sincluir (§985)
presented some data to support this hypo-
thesis. Bomer of of, (1987) believed that a
decline in the Thomson's guzelle Gazella
thamsonii population was, at least parily due
to predation, and that predation could uiso -
prevent the population from increasing.

'In the southern Kalahari the mainty nomadic

prey populations were seen not o be regu-
tated by predation for the sume reasons as in
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Source
Mills in
prep
Hen-
schel &
Skinner
1990
Mills in
rrep
Mills in
prep
Mills in
prep

Kruger
KOEDOE 3/ (1991

Impala 30 %)
Zebrails %)
Wildebeest (13 %)
Impala{33 %}
Buffalo {22 %)
Impala (82 %}
Impala (73 %
Impala 72 %)

Species

1990

Source
Mills
1996
Midls
Mills

1990

Kalahari
Mills

Wildebeest (37 %)
Gemsbok (32 %)
Springbok {13 %)
Gemsbob (50 %)
Wildebesst (16 %)
Springbok 165 %)
Springbak 487 %)

Species

Source
Etliatt
&
Cowan
1978
Kruuk
1972
Esies &

dard
1967

Table 1
g3

The pioat imporiant ungutaie prey of large carnivores in four African ecasvsiemy.
Mgorongoro

Thomson'sgazelle {17 %}

Zebra il %)
Wildebees1 (73 %)
Wildebeest (36 %)

Species
Zebra 19 %)

1972
1932
1972
1972

Schaller Thomson's gazetle (54 5%
L

Schaller WildebeesLi6] %)

Source
Schaller —
Schaller —

. Riving the percentage each specics contributed to the kilf sample
Kruuk

. Serengeri

Thomson's pazelie (28 %)

Zebra 421 %)

Thomson's gazelle (42 %

Thomon's pazetle 191 %)
Wildebeest (18 %1

Thomson's gazelle 163 %)

Thomson's pazelle (28 %)
Recdbuck {12 %)

Wildebees) (53 %
Zebra (10 5%}

Wildebeesl {35 %3

Species

Camivore

T Per cenl ogcurrence in facces

Lion

Sponed hyaena
Leopard

Cheelah

Wild dog
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the Serengeti. Good evidence for the blue
wildebeest Connochaetes taurinus popula-
tion being regulated by drought conditions
was obtained (Mills 199)), However, the
density of an important prey species, gems-
bok Oryx gazella, was found to be higher in
an area devoid of predators outside the Kaia-
harj Gemsbok National Park than it was inan
equal sized area of similar habitat, but con-
taining predators, wishin the park. Predution
on springbok Arridoreas marsupialis may not
have influenced their numbers, but may have
been responsible for the distorted sex ratio of
adults (Mitls 1990).

The Ngorengoro Crater hus anextremely high
density of prey animals throughow the year,
which in turn supports a high density of pre-
dators. Here predutors tend 1o select more
evenly from the prey population than in the
neighbouring Serengeti. Kruuk {1972) con-
cluded that the blue wildebees: population
was under considerzble predation pressure.
The popuiation showed a high rate of tum-
over, but it appeared that the biue wiidebeest
population density was limiled by the wmnount
of herbage available, not by the numbers of
predators,

In the Kruger National Park impala Aepyee-
ros mefampus was Tound 10 be the most im-
poriant prey species for all five large
carnivores (Table 1), but, because of the dif-
ficulty in oblaining accurate counts of impalz,
it was not possible to estabtish 1he impact this
predation had on theiy population, The high
incidence of buffalo Syncerus caffer in the
spotiect hyaena’s diet was mainly u resull of
them scavenging from carcasses of animals
that died during a drought (Hensche) & Skin-
ner 1960).

In the south exst of the Kruger National Park
where there is a smail sedentary population of
blue wildebeest and a larger nomadic popitla-
tion of zebra, lions Panthera feo were found
to be the only significant predators of these
two species. The lurge number of spotied
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hyaenas do not appear 1o hunt them fo any
great extent. ' Lion predation was the largest
mortality factor for blue wildebeest and, like
the Ngorongoro predators, diese tions ook
blue wildebeest in proportion to their occur-
tenee in the population. With zebra the lions
showed 2 strong selection for Toals, which
coupked with their numadic behaviour, signi-
ficantly lessened the impact of predztion on
this population, even thouglh zebra were tzken
in more or less the sume proportions as wilde-
beest (Mills in prep).

Previous ta the above-mentioned study in the
south-gast of the Kruger National Park, con-
siderable atiention had been piven to preda-
tor-prey relutionships in the central disirict
(Smuts 1978). Zebra, and particulazly blue
wildebeest populations, declined beiween
1969 and 1977 due 1o a combination of fac-
tars, of which cropping operations of these
prey species, followed by five years of high
ratnfuli were identified as being the most im-
portant. There was also some evidence that
lion predation was the proximate cause of the
declines. Accordingly a number of experi-’
menls to measure the reactions of both preda-
tor and prey to various lioa and spotted
hyaena cropping stralegies were conducted.
The results of these experiments showed that
the removal of 1hese predators had fitile im-

pact on the dectine in the prey populations, -
mainly because Jion losses were rapidiy re-

placed.

Relations between carnivores

Competition between camivores is of two

types; exploitation competition. where two
species compete for the same resources, and
interference competition, where they inter-
act with each other directly. The nature and
amount of competition belween camivores
may play an important role in determining the
distribution and numbers of certain species.

As is the case with predator-prey relation-
ships, -relationships between camnivores are
complex and dynamic. This is illustrated in
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- ance between competing camivores.

Tauble 2 which sunmarises the matare of the
rekationsltips between lurge carnjvores in the
southern Kalahari. Some relationships henefil
species, whercas others have a detrimeniad
eflect. Cheetahs Acimonyx fubaiies and brown
hyaenas Hyvaena brivnea seem (© be mos
sensilive fo the activities of elher camivores
i the agea.

Management practices may disturh the bal-
Fur

years Later spotted liyaens numbers had sl -
e fulty recovered (Henschel 1986).. BLwas
suggested by Heschel {1986), that pan of the
reason for spotted hyaeny pumbers ol re-
coveriisg wirs due 1o competition from lions.
Because hyaens numbers bad been réduceil,
females were apgrrenily not able te syn-
chronize fitters and extablish a communal den.
This appeared o lead to an unusuatly high cub
muoriadity. and recruiument was iadeguale to
balance aduil mocality, most of which was

Tuble 2 -
The ddirevion i which farge cornfvores io the sotthera Kofahari cffect cack ather thranght fiterfevence amd

CAPETHIHN Competition

ton
Liwn .
I Leopard "
By Cheetah -
. Sputied hyaena O+
l Brown i 1yaena i}

[ 1
+ Donitive effee

2 Noelfect .

1Y Crecasionad allernalive natune of e celatiodsdp

example, the provision of anificial water may
fead 10 a more even and wider distribution of
large herhivares in an arca. With & more
predictable prey base an increase in ithe num-
bers of livis and spotied hyaenas is Jlikely.
This in wen may bave o detrimental etfect on
the rarer and less aggressive competing
spevies.

Inleractions between species thar compele
most clesely for food are most intense. Per-
haps the best example of this is the aggressive
and noisy interactions that 1ake place between
Hons and spotted hyaenas (Kruuk 1972; Mills
1990, An unnasural disturbance to this rels-
tionship may have unforseen consequences.
Far cxample, after the predator redugtion
campaigns in the Kruger National Park
referred to above, the lion population re-
covered rapidly (Smuts 1978) but seven
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On
acowperel Chovtah Spatied Hrown
lysmena by g
1 - Y HEd
[ " [}] i
] - * +
1] 0 1} -

cutsed by Gons, Henseled (1986) concluded
that the unprediciability and irreversibility of
events loflowing papulmion reductions
underlie the need for cantion when conside-
ring such conservation tessures.

Severad stwdies lave shown that when 1wo
phylogenetically relaed species compere lor
resources the larger species wends 1o displace
the smizller one (Schatler 1967, Kruuk 1976,
Seidensticker 1976; Fuller & Keith [981:
Skinner & Van Aarde [98E: Sargeant & Allen
1989)." For example, in the arid southern Ka-
laltari, where the browa hyaem is heitér
wdapted to the environment und more widely
distribuged 1han is the spotied hyac, e
Togmer tends 1o avoid those arcas freguenied
by spotted lyagnas (Mills 199, In te
Kruger National Park, with a relatively igh
density and even distribution of spotted
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-
hyaenas {Mills 19853, brown byaenas are ex-
tremeiy rare. No breeding record for this
species from the area has been obtained for at
least 40 years. Yet close by in areas where
spotted hyasenas have been eliminated, brown
hyaenas are preseot.

In summary, the large carnivore studies
referred 1o above ilustrale how complex pre-
dator-prey refationships and relationships be-
tween competing camnivores are.  With the
present sute of knowledpe it seems that in
large pristing arezs it is best not to interfere
with these relationships, even though superfi-
cially it may seem that there are pood reasons
e do s0. The contention of Schaller (197
that “preditors are the hest wildfife manit-
gers™ s as rue loday as it was then,

Management of predatory feaving pratected
areds

Breakouts of predators from protecied arcus
may cause prablems for managers, panticular-
ly if the predutors take ro killing domestic
livestock. Not onty will this frequently have
an adverse effect on public atlitudes 1owards
nature conservation, but wlso the animals
which break out may be endangered and,
therefore, valuable.

Anderson (1981} attempted to devise 1 man-
agement strategy for the lion populution in the
96 000 ha Hluhlywe-Umnfaloz Compiex,
whereby u representagive population inside
the protected ares could be maintained, while
reducing fivestock Kiling in the areas densely
pepulated by humans udioining agricultural
areas. This was accomplished by selectively
killing sub-adult mates and, when their num-
bers wamanted i, sub-aduil femukiy 25 well,
Attempls were made 1o improve on this strate-
gy by Venler & Tiopkins (1988) using o sinw-
lation model for the lion populaion, The
a’dvanmgc of this mode! was that b could
simulate wamy different population control
strategies, und measure the effectiveness of
each. However, the most effective strafegy
drastically reduced the fion papulation inside
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the protected area.  Furthennore, the model
was no! able to cater for the movemenis of
pride animals out of the protecied ares, nor o
allocate different fevels of lion prey availa-
hility on a geograpbic rather than a pride hasis
(Venter & Hopkins 19%8).

Through keeping long-term records of ingi-
vidua! Jions in northern Namibia, Stander
{199 was able e dilferentiale between oc-
casional stock ruiding lions and habitzl prob-
lem animals. Qccasional raiders were
predominantly animals from estzblished
prides and shon distance (£ (08 km) transio-
cations of these animals resuled in them
ceasing 10 kill stock and reteming to their
price territoeies. | labiwal problem animals

could not be successlully translocated and -
woere hesteliminmed. Stander { 1990) stressed

the fact that for these straleghes o work, co-
operalion belween famiers and conservation
authorities is vilal, i ’

The highty endangercd Alrican wild dog Ly-
caon piotus poses particular problems, when
leaving protecied areas. Because of the lurge
home ranges that wild dog packs occupy,
even established pucks somciimes leave the
safety of u protected area (personal abservi-
tions). Many people still bave an exaggerated
opinion of the impact wild dogs have on their
prey populations and are intoleranmt of their
presence, even il 1his is ransitory. For
example, in 1974 two of cight wild dogs from
the only resident pack in the Kajahari Gems-
bok Nutionsl Park were shot by farmers less
than 24 hours alter leaving the park (Mills
1981). Even more so0 than with lions, ca-
operation berween Janmers and parks author-
itigs is importam lor wild dog conservation.
This is particularly so in arid regions, where
wild dog densitics are particularly fow and
their home ranges are very larpe.

Trunslocation and re-inteasduction

Inorder to offset the reduetion of large carni-

vores aver much of their former mnge, ani-

155N O0T3-615)

ntals have been caught inareas where they are
regarded us a nuisance and relocated in con-
servation areas. Refoexted animails are
usuaily redensed into the new arca with linle
o 0o astempt at monitoring the success of the
operation. Van der Meulen (1977} recorded
lintited suceess in the translocation of lions in
morthern Zimbabwe.  However, e best do-
cumented stidy of the effectiveness ol trans-
focations in anr African camivere is that of
Tiumilion (198 |y with leopards Panthera pear-
dus in Kenya, Twelve stock-raiding feopards
were caught, radio-cetlared and released: ter
in the Meru Nationsl Park and two in Tsave-
West Nationa) Park. Of the ten Meru animats,
five Teft the park within three days and 1w
athers all lett within two weeks, Aithough
some did retirn laer, only one settled down
it e park. Neither of the pwo Tsave aninads
remained in tie relocation area. L was con-
cluded that the transiocation of leopards was
not sulficiently successful 1e justily its con-
linuation as 3 rational conservation and man-
agement policy.

Anolher well-docwnented relocation exer-
cise involved cheelahs which were trapped in
livestock areas in the Transvaa! and relocated
to the Suikerbosrand Nature Reserve, Repub-
lic of South Africa (Pettiter 1981a). Eighi
wlults were relensed in the 13 4008) ha reserve
over 2 | 5-month period aad within twe years
the cheetbh pepulation rose © an estimatel
twenty [our, The absence of other large pre-
dators was thought 1o huve contributed signi-
ficanmly 1o the cheetah’s rapid increase.
However, this imposed severe ecological
problems for the managers of the reserve us
the chestah hepan to remove unacceptehiy
high preportions of the blesbok Damaliseis
doreas phiffipsi-and springhok poputitions,
Blesbok numbers, in fact, were augmented by
eivess slock Trom ather reserves, id eves-
witlly 11 was decided to remove e cheelah
Trom the reserve (8. Wolll pers. commne). 1S
unforturzate that this experiment could o
have been allowed 1o run longer, as it would
have beenr valuable w establish i successiul
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balance belween predator and prey ina swall -
reserve cotild eventually be aclieved. :

A relited managemant oplion to relocation ol
animals rom areas where they ace s problem,
is the reintreduction of caplive-bosn aniauts
tnto conservation urcas, Pettifer { 19810) re-
ported vi the experimenti) release of three
capgive-bred male clicetahs into 1he Klaseric
and Timbavati Private Nulure Reserves, wd-
joining (he Kruger Nationad Park. Apant lrom
insurmountable problenis associnled witls the
fact i these captive-bred cheelabs were
habimuated o and dependent o wan. they
cncountered and Tought with residen cliee-
tahs and alse woved right away lrom ke
wriginad releise sike, Lvenittally one of the
chectalis dicd il the remaining two were
retursied 1o caplivity becasse of tieir conti-
nued attacks on domestic chickens {12, Viljoen
Pers, conn.).

Childes (19881 reported on 3o atteyopted in-
tnxduction of [ caprive-bred African wild
dogs in Zuubalwe,  Again these animals
showed eonsiderable depenidence on nxng, re-
peatcdiy staying around butcheries i several
days ol atime. Some of the dogs were re-
caugly i a siuviog and badly injused condi--
o and refocated wanether area, Eventuaily,
atter five of e original teo had probably died
frem naturab causes, the remaining five were
shut seven weeks after theie inttial release,

Translocations and re-imroductions af large
carnivores are complicaed nunagement
practices and seein rercly Lo e sueeessiul
Anmmals releused o areas where their
species alremdy exists will have W compele
with the estabfislwd sesidents inthe srea o the
detriment of one of these groups. Those thal
are released v areas where the spectes las
Deen ctierminasted will frave fo e the sanw
pressures as i cotnterparts betore theas
hidd, Only i1 spevies is exninet i an aeca, ihe
causes of its exninetion known and rectifiad,
saned the area s judged w be large enough w
suppon o viable population, should a einn-
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duction be attempted. As far g possible wild-
caught anitnats should be reintroduced, as
captive-bred camivores do not adapt well o
natural systems. Even low density poputa-

tions produce excess animals which could be

:clr}lovcd before naturat Mostality tokes its
oll.

A fm:ther imporan consideration with regard
1o rentroductions is the question of genetics.
It is mportant to determine the level of
genetic differences between surviving popu-
lations I_Jeforc mixing animals from different
populations because of the possible- deleteri-
ous long-term genetic consequences of such
a strategy (Ashley er af. 1990). Before this
information is available 3 cohservative policy
with regard to mixing populations is recom-
mended, ’

thn;_zvcr_ a translocation or reintroduction
operation is carried out, adequate follow up
o!)servauons 10 asses the success of the exer-
cise are essential. Only when an adequate
numbcr. of studies have been carried put will
we be in a position 10 judge whether, and
when, these high profile conservation
measures should be embarked upot.

Conservation in unprotected areas.

Much of Africa consists of rura) areas inhabit-
ed by past_ora!ists. Predators, and particularly
]arg;_z camivores, compete with these people
!Jy killing livestock. While it iy impractical to
tmplement the total protection of furge carni-
YOres In most unprotected areas, fhere are
measures that should be taken in arder to
reduce the impact of predation. These are
Parlicularly applicable in thirg world areas

where large camivores are present but diffi-
cult to control.

Kruuk (1980) researched the impact of carni-
vores on domestic stock in northem Kenya,
He found thar negligence of the herdsmen
_p[a?’ed an important role in most predation
incidents. He recommended thag loss of stock
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could be prevented by more vigilance by

herdsmen during grazing, by preventing ani-

mals straying, and by returning herds 1o the
manyatias before dark.” He also recom-
mended that government or intemational or-
ganisations could assist ihe. herdsman by
selective remevil of problem snimals, pro-
‘moting the use of domestic dogs (as people
who.did so sulfered significantly less preda-
tion than peaple who did not), and by helping
the people to build better bormas.

Some species may be both ecelogically and
econemically advantageous (o manage as 4
sustainable resource in.certzin areas. Most
leapards in Africa probubly live outside pro-
tected arens, Mariin & De Meulenaer (1988)
prajected that the available range of the leo-

pard will decrease by half over the next 20

years, Private citizens, they add, will continue
to kiil leopards and rrade illegally in skiny if
1o legaf channels are open 1o them. In Bol-
swanu, by allowing citizens to kill feopards to
protect their livesiock and to trade legaily in
skins, the leopard has become u valuable re-
source. Allowing sport- hunters to remove
problem animaiy, orto harvest a small propor-
tion of the papulation, woujd prove even mare
lucrative, Martin & De Meulenaer {198%)
nzade 4 strong cuse for opening up the leopard
fur trade with strict controls. Lions, and par-
ticularly cheetahs, could also become vafu-
able resources for pastoralists in certain areus.

Stuart er al. (1985) proposed a concept of
“safezone™ or “open sanctuary™ for the leo-
pard in the mountain regions of the scuthern
Cupe Province, Republic of South Africa.
This concept was further developed by Nor-
ton (1986) who suggesied that altempts
shouid be made to conserve the leopard in this
arez a3 one continvous population. This
would entail certain “core™ ureas where fitile
disturbance of the leapard would be zllowed
lo take place, linked by more disturbed, lower
density populations. The main objective of
the leopard sanctuary would be to reduce
mortality of lsopards by reducing the leapard-
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slock farnting conflict to the point where far-

mers Iid lintle need or excuse to kill leopards.

. This, e suggested, can only be achieved by a

range ol methods (see below), with each siu-
ation being evaluated oo its own meris.

fiven more so than the leopard, the brown
hyiena is u species which is able 1o survive in
certain agricultural areus (Skinner 1976).
There is an adeguate supply of food from
huozan refuse, as well as domestic and wild
animals which have died from natural causes.
and small witd animals which may be caught.
In addition spotted byaenas and other Targe
competiag carnivores are usually sbsent
tMills 199, Certain areas of South Africa
Iave been designated as being only suitable

for extensive cattle production (Anon [963). -

These coukd be declared brown hyaens con-
servation areas, In these areas only proven
stock-raiding brown hyaenas should be
retnoved a5 most brown hyoenas would mn be
‘o menace toeanle. For such a program (o be
effective a well-pianned public relations can-
paign aimed al the local residents should be
condueted. - :

FThe main aint of predator controf should he 1o
reduce the damage caused by the predaors af

" the most economical price, In some cuses this

may culail nanagement of the Lvestock
rather tha Killing the pests. ! have already
atluded 10 measures that could be laken in
undeveioped regions. In the more developed
regions, synchronising culving, the use of
portable electric fences for protecting breed-
ing herds at night, increased vigilance by
shepherds during the breeding seuson, the use
of livestock guard dogs, frightening devices
such as sirens and strobe lights, and taste
averse conditioning could all be of praciicul
use amed nead to be tested in the African si-
ation (sce Mills 1990 und references therein).
The conservation of curnivores in non-pro-

tected arcas is as much a public relations

exercise as it is a biological problem. The
needs und interesis of the local people must
take precedence and & rational approach is
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exseatial. This is 1w only way in which e
vitad co-operation of the Jovs people can be
obtuined. The eradication of o species may
not only be unethical, it may be impossible..
By regarding camivores as u renewable re-
souree, ay well as luoking ot their ecological
roles. it should be possible to develop a man-
agement palicy 1o tie molual beaelit of buth
min and beast in many unprotected areas.
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