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AESTRACT

Rlthaugh the cpportunistic feeding habits of lecpards were
evidert in this study, scat armalysis shawed that ungulates were
by far the predomivant food, with impala being the mast freguent
item. The fact that cattle calves were anly takern up tao + 100
days old, emphasize the relevarce of a proaper stock mariagement
pragram ta prevernt stock losses. In additicr, where such
measures were impractical, tempary fisical barriers such as
electric fercing showed potermtial for applicaticr.

Modificaticn an different capture techriques were
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imvestigated wnot only to capture lecpards for radic collaring
but alsa for the elimimaticn of prablem lecpards.

The effective home range size of a resident male anmd female
lecpard in the Nabocomspruit area were calculated at 203 Hﬁzaﬂd
157 kmzraﬁpectively. R dernsity of crne lecpard per 532 R% R E
suggested for the Naboomspruit study area. Hoth lecpards were
predominantly nocturnal with some crepuscular sctivity.
Tranmsloacation experiments revealed differenmt results. The
conducting of translocaticons in farming areas, where problem
lecpards are irnvolved are however ncot suggested.

Lecpard dewnsity and distributicn patterrns showsd that wmiumbers
are relative safe, and that populaticrms are currently to a large
extert linked, which makes matural gere Flaw a possibility.
Althcough suitable areas for lecpards thus exist, these may not
be available as homogercus units in the future, due to

imcreasing human pressure.



University of Pretoria etd — Grimbeek, A M (2005)

R

ACKNOWLEDGEMENTS

I am grateful for the motivaticorn and support of my superviscr,
Fyof. J.D. Skirmer, as well as the advice and assisterce
received from FProf. R.J. varn RAarde, Drs. N. Fairall, A.S5. wvan
Jaarsveld, H.M. Dott, and Messrs M.A. Haupt and V. O0'Neill of
the Mammal Research Iwnstitute; the kind help of Mss Nita Broasrnan
arid Rabsie Fotgieter was much appreciated.

Firmancial support was provided through a bursary from the
Fourndaticrn for Research Development and grants from the Wildlife
Scciety of Sautherm Africa, the Tramsvaal Divisicrn of MNature and
Ernvirocmmental Conservationm and Rrglo Rmericarn & De Heers
Chairmar®s Fund. Caonmtributicrms were alsa made by Total 5.8.,
Comsalidated Wire Industries, Galagher S5.A., Mr J.H. Steerkamp
arnd My A.F. Geyser, Silgro Feeds, Borvmox and Fat Hirnde Tavata.

Apart from firmancial suppart, the Tramsvaal Division of
Nature and Ernvirormental Cormservation alsa assisted in rumercus
cther ways. Dr. F.F. Mulder kindly pravided maps for plotting
legpard distributicw, while law imforcement cofficers thraughout
the Trarnsvaal helped irn establishinmg distributicom patterrs. The
Frablem Amimal Umit through M. T. De Wet rnot arly made
available five captured lecpards for trarmslocaticms, but alsc
pravided traps and together with Mr. M. Keith, the berefit of
their expertise. At the Doocrndraai Dam Nature Reserve, Messrs.
F. Cocetzee, L. Malherbe and G. Oderdaal were mcst helpful. In
additicon M., F. Pastma commernted on arn early draft on the

legislative aspects.



University of Pretoria etd — Grimbeek, A M (2005)

iv
The enthusiasm, advice and cooperaticon of Bok and Cecile
Schoemar, including the loarnirng of their home iv the study ares
were invaluable. Bok’'s uwntiring efforts in helping to capture
the study animals will always be remembered. The Schoemarn
Family, Hernmie varn der Walt, Derick and Silvia van Stadern, Leon
and Bornita Bocuor, Chris and Marima Bassorn and the late Oom SEewn
varn Miekerk and his wife Maggie are thanked for their unfailing
hospitality and support. The lagistical support ard motivated
interest of M Willie Joubert of Mabula Game Ladpe and M- Hermie
var der Walt from Naboomepruit was much appreciated.

Mary more pecple assisted with fieldwork. Im particular I
would like to mertice Mssrs N. Burger, D. FPienaar, 0. var
L=ggerenberg, D. Buys, J. Human anmd the late Mr. H. Swarnevelder.
Mr H. Braack and J. Grosel also checked parts of my fTirst draft.

M W. Labuschagre, Director of the MNational Zoological
Garderns made facilities available for the treatmernt of st udy
arimals. Drs. H. Ebedes, D.G.A. Meltzer, J. Scwarm and A. 5.
MoKernzie are ackrnowledged for their expertise in capturing and
immobilizing study amimals.

Frof. J.D. Skimrmer, Frof. J. dua B Bothma, D H.J. HKecgh and
Dr. I.L. Rauternbach {(Trarnsvaal Museum) made referernce material
available for scat aralysis. FProf. J. Du F. Bothma's discussicrs
and interest in the project were alsa & scurce of motivatico.
The assisterce and irnmterest of Me. J. Fotgieter {(C.5.1.H)
in the radic tracking procedures is much appreciated.

Messrs. A. Gauge, D. Carr, F. varn der Merwe arnd F. van Stader

kirdly made their aeroplarmes available for radiclacaticns Fram



University of Pretoria etd — Grimbeek, A M (2005)

o
the air.

Tharks are due to Erema Botha of the Wildlife Scciety for her
efFforts in assistivmg to get the praoject of f the ground.

The efforts of Mr J. varn Rensburg from the G.I1.5. Lab,
Urniversity of Fretoria, regarding data compuoterizaticon are
greattully ackrncwledged. Appreciaticn is alsco expressed ta my
parents for their constanmt supporet.

Fimally, my sirncere tharmks go to my wife, Riekie, wha
asszisted inm &ll phases of the project. She also typed all drafts
of the marnuscript as well as providing much needed moral support

and encouragement.




University of Pretoria etd — Grimbeek, A M (2005)

Vi
‘CDNTENTS
Fage
1 : INTRODUCTIOM
Ferspective 1
Frimary Objectives 3
Descripticrn of study areas
Lacation S
Topoagraphy amd Geoclogy S
Climate Y
Vegetation 10
= : THE LIVE CAPTURING OF FREE RANGING LEOFARDS
Intraoductican 1.2
Objectives 3
Methads i3
Results 2
Simgle Docr Walk—im Bax Trap =
Double Docr Walk—iwm Bax Trap =22
The Jump Trap =23
The Horizormtal Double Coil Spring Steel Trap 23

M
n

Discussiaon



University of Pretoria etd — Grimbeek, A M (2005)

vii

3 : SFACE UTILIZATION

Imtraduction

Objectives

Methods

Fesults
Externt of movement
Ococupamrncy of hoame rarge
Lecopard density
Activity patterns

Discussiacrm

4 3+ DIET

Imtroduct ion
Objectives
Methads
Results
Frey aburndarnce
Scat arnalysis
Frey capture and feeding behavicur
Cocomsumpt 1o

Discussian




=
i}

University of Pretoria etd — Grimbeek, A M (2005)
st

TRAMSLOCATIONS

Introduetion
Chjectives
Methaods
Results

Discussiacrn

COMSERVATIOMN IM FARMING ARERS

Introducticnm

Chjectives

Methods

Results
Viable populaticons and high conflict areas.
Estimated wmumber of lecpards inm the Trarmsvaal.
The Scoape of the praoblem.
Feasible scluticnms.

Discussiacn

SUMMARY

OFSOMMING

REFERENCES

3&

28

38

100

103

e
]
5

=
]
&}

-
(1]
]

e
M

|_.
[
m

o
T
~J

-
M
=l

=
]
P

-
L)
po

141

146




University of Pretoria etd — Grimbeek, A M (2005)

ix

LIST OF FIGURES

FIGURE

]

]

&

~

ul

1 (e

pa
F

=
G

Topographical map of the Melk River study area
(Scale 1 : 250 00O0),

Topographical map of the Naboomspruit study area
(Scale 1 : =590 Qo).

The TFA Dcuble Door Walk—iwm Bax Trap.

The Boorm Double Door Walk—irm Bax Trap.

The No 4 Oneida Jump Trap.

The Horizonmtal Dubble Cxil Sprivmg Steel Trap.
Dart for mocuntimg ornm the Coil Spring Steel Trap.

Mormal left paw (top) and steel trapped right paw
{battam) of a female lecpard.

R Cessma 185 with yagi antermas attached to the
wimg struts.

"Observaticn — area curves" (Odum & Kuernzler 13%99)
for the male and female lecpard inm the Maboomspruit
study aresa.

Spatial distributicrn of the male arnd female lecpard
territories, with 12ho00 restivg sites armd male
cattle calf killirng sites in the Naboomspruit study
ared.

Spatial distribution of the male lecpard’s summer
and winter territories with 12h90 resting sites.

Three — dimernsicmal, ARC / INFO TIN MODULE -
gemnerated map representaticn of (&) Mabocomspruit
study area (b) male lecpard space use (c) female
lgapard space use ;3 based or the wmumber of plats im
each grid (N = Naboomspruit ;3 P = Fatgietersrus).

FARGE



14

16

University of Pretoria etd — Grimbeek, A M (2005)
A

Three = dimermsicornal, ARC / INFO TIN MODULE -

gernerated map representaticrn of (a) male lecpard

summer s=pace uwse (b)) male lecpard winter space
based orn the riumber of plots in each grid.

Diel activity patterrms of the male and female
lecpard in the Nabocomspruit study area.

Diel summer and winter activity patterns of

use,

the male leacpard inm the Naboomspruit study area.

Fost release movemernts of translocated lecpard
Fost release movements of trarnslocated leapard

Fost release movemernts of translocated lecpard

0
—h

Fost release movements translcoccated lecpard

L.eopard distributicor ivm the Transvaal.

46

48

101

105

107

108

-
[t
(3]




University of Pretoria etd — Grimbeek, A M (2005)
Hn1l

LIST OF TARLES

TAELE FRGE

1 Overall measurements (mm) and mass (kg) L
of lecpards captured in the Waterberg
{1385 — 1388).

0]

Species and abundarnce of the mammalian 7
fauwna (21 kg) iwm the Melk River (19835 - 138&)
arnd Maboomspruit (1386 — 1387) study areas.

ri

= Lecpard diet in twa areas of the Waterberg T4
as determived by scat analysis (% of ccourrence).
Carcass cbservations are in parenthesis.

4 Fercemtage occcurrence (i = 768) of differernt prey 78

groups represented in lecpard scats in the
Melk River and Nabocamspruit study areas.



University of Pretoria etd — Grimbeek, A M (2005)
— i —

CHAFTER 1: INTRODUCTION

FERSFECTIVE

Withinm the cat group as a whole, the leapard is irn many respects
the archetypal felid, arnd stands at the apposite end of the
1373). The leapard is the largest of the spotted cats in Africa.
Skinmer & Smithers (1330) give the average mass of male lecpards
amnd that of females from Zimbabwe as 53,7 kg and 31,5 ko
repectively. While for lecpards in the Cape Frovince, Stuart
{1381) pives arn average weight of 30,3 kg for males and 21,2 kg
for females.

In the Waterberg twelve lecpards weighed anm average of 58,8
kg {(rarnge 52,8 — 64,1 3 =6}, for males and 24,3 kg {(rarnge 25,2
- 41,0 3 vw=86) for females (Table 1).

.The lecpard is the mcst widely distributed of all the world’s
cats (Weigel 13973), due ta a wide habitat tolerarnce. While they
gererally asscciate with areas of roacky koppies, rocky hills,
mountain ramges and forests, they alsa cocur in suitable habitat
in deserts, livirmg alaong the friwmges or pernetratirng watercourses
(Skirmer & Smithers 1330). They therefore range aver mast of
Africa arnd much of Asia (except for the Arctic Tundra area), acs
far to the morth and east as Marnchuria and Korea (Hamilton
1381). They carn exist inm zomes with as little as SO mm rainfall
(Mormod 19835), cobtaining maisture from their prey. The anly
habitat irm sub-Saharan Africa with which the lecpard is urmable

ta caope;, is unvegetated sard dures.
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At the cther extreme, they can exist satisfactorily inm the
alpirne zome of the East Africarn mourtairs (Browrn 13971). They are
fournd from sea level ta aver S000 m (Mt Kilimarjarc) and they
cccur in areas of mearn armmual rainfall of caver 2000 mm (West
Africal). Caver to lie in safely duwrirng daylight hours, and from
which to humt, is anm importarnt requirement. In areas of irterse
develapment, providing there is adjacernt cover provided by rochky
hills cr forest, they marmage to persist ever in the face of
imtense cowvitroal.

Because of it's secretive, salitary and largely mnocturmal
Rabits, it has beer cre of the last mammals to vield tao
scientific study. Until the spocr trackinmg study of Smith (1977)
im Zimbabwe and the radic—trackivng studies of callared lecpards
im Tsava and Meru Naticrnal FParks (Hamiltow 1381) and the
Serengeti Maticrmal Park, Tanzarnia {(Bertrum 1978), almeast all
recorded information on lecopard ecology appeared in popular and
semi-popular literature, most of which Turmbull-Kemp (1967) has
summarised. In recernt years Nartern & Lawsan (1385) amd Noartor &
Hemley (1387) published data on lecpard movemerts {(Cape
Froviree), while le Roux & Skirmer (1383), reported on aspects
of their ecclogy in the Trarnsvaal Lowveld. Bothma & le Riche
(19843;13988), alsa contributed data from the scutherm Kalahari.

Recogriizinmg man’s influernce, on lecpard mortality and
thereby or the soccial crgarnizaticn of a salitary carnivore, as
well as the impact of thece carmivores o the assets of man, is
extremely important inm any cormservaticon plaw. Research on
unexplaited long starnding populaticws in different habitat types

is essential tao establish the intrivsic "ricrms® feor a giver
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species. HKricwing the "rorms", provides a tremendous advantage in
reccgrniizing what is going on in exploited populations (Horernocoker
& Railey 1386).

Iri highly evalved irntelligent species such as cats, we can
expect different behavicur from differenrt populations, as
behavicur is whally depewndant orn extrinsic and intrinsic
factcrs. Rather tharn emphasizing "cormflictimg” data from
differert pocpulaticrms and regicns, we should recogrnize the

flexibility irnherernt iv the species anmd it’'s ability tao adapt.

FRIMARY ORBJECTIVES

The prime cbjectives of the present study were to examine the

fallowing aspects of lecpard ecology in the Waterberg.

a. Lecpard space utilizaticorn and activity patterns.

b. The leapard’cs diet relative to prey abundance, together with
related aspects such as capture and feeding behaviaour,

ecpecially pertairnirg to domestic livestaock.

. Different aspects of lecpard trarnslacations, particularly the

relevarnce therecf in a lecpard comservatiorn strategy.

d. A corservaticn strategy for leapards inm farming areas of the
Trarnsvaal with special referernce to stock protecting

measures.
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TABLE. I

Overall measurements (mm) and mass (kg) of leapards captured in

the Waterberg (1385 - 1388).

MALES FEMALE
A i Rarnige )4 i Rarige

Tl 2lvs 9 2070 — 220 1852 & 1840 — 1870
HE 1378 S 1300 — 1420 1158 & 1130 — 1200
T 738 S 740 - asSo 635 & 640 — 740
Hfs/u 254 ) 240 - 265 223 =} =210 - 280
Ear 70 B (=¥ - 74 (=¥ & =8 - 70
Neck =00 = 430 = 5190 3773 & 360 — 400
Carnires:

Upper 34 = 30 - 36 23 (=) 24 = .30

Locwer 23 o =8 - 30 23 ) 20 - 25
Mass 58,8 & 52,8 — 64,1 34,39 & 29,2 — 41,0
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DESCRIFRTION OF STUDY AREARS

Locatian
Melk River :

This area is located im the Waterberg mountain range of the
ricrth west Trarmsvaal, R.S5.RA, and comprised private cattle and/or

game farms. Scme crapfarming cccurs alomg the barnks of the

g

o
Falala river. The game farm Sliedrecht (23 5878, 28 15'E) formed
the certre of the study area which is approximately S0 km south

west of Melk River armd S0 km wmorth west of Vaalwater (Fig. 1).

Naboomspruit :

Alec located im the Waterberg mourmtair varmge, but more in the
central morthern Tranmsvaal, this area is alsa comprised of
private cattle and/cr game farms with scome crapfarming
especially in the Sterk River Settlement area. The Doacrrndraatl

o
Dam Nature Reserve (TPR) formed the cerntre of the study area (24

o
2078, 28 45'E). This reserve lies 45 km scuth west =%

Fotgietersrus and S0 km north west of Maboomspruit (Fig.2).

Topcoraphy and Geclooy
Melk River :

The area is situated at the rorth eastern periphery of the
Waterberg plateau. This regicn forms a highland area with an
altitude betweer 1100 m im the north west and almast 2100 m in

the scuth west.
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Figure 1 : Topocgraphical map of the Melk River study area
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The mairn escarpment stretches fram Warmbaths, externding
ricrthwards foarming & rugged territory, the cerntre of which is
called the Falala plateau. The plateau surface declirnes
gradually to the west where a well defirned scarp overlaoks the
pereplain of the Upper Limpopo Valley. The south escarpment ends
at the SBandrivierberg (Wellimgtom 13353).

Guartzilic sandstones are commorn im the regicnm and ccour in
thick beds which are oftew pebbly ocr gritty. EBoth the sarndstores
and congloamerates have a red colour which is doubtless in great
part due ta the amcunt of felsitic and other inmgerncus debris
present 1n the criginal sedimernts as well as tao oxidizing
conditicons during o after depasiticn. Coarse conglomerates,
with cccasicmal breccias mark cut the base, though ccoccurring
higher up as well and marny range from 33 to 130 m inm thickress
{(Du Tait 1354).

Several perernmial rivers have their saurce within the
urndulating hills that comprise the Waterberg plateau. Five
drainage systems have been classified for the Waterberg group
{(Arncrm 1384). The Sarnd river to the rorth and the Crocodile river
to the scuth are the moast important. The Falala river that runs
withirm two km vicrth of the study area is classified amormgst the
five mairn draimage systems of the regicrn. The main stream in the

area is the Elocklanmd spruit that draims ivmtoc the Falala river.

Naboomspruait :
The Sterk river rumns through the study area into the
Docrrdraal Dam. This dam with a surface cornsisting of 600 ha

pravides irrigaticonm water ta the rnearby Sterk River Settlement.
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Climate
Melk River :

The average amal rainfall, mainly from thunderstorms rarnges
froam €30 ta 300 mm (Weather EBHureauw 1386). The rainy season lasts
fram about Movember to March, with a peak in January. About SO
to 80 rainy days per year may be expected. Rainfall is somewhat
erratic arnd severe drought conditicrms have
accurred im about 1E2% of the years =imce the beginming of this
century (Schulze 13&5).

o (=]
Mearn daily maximum temperatures are 32 C in Jamuary and 22 C

Q o
inm July. Extremes are of the crder of 42 C and 322 C

. . i . o . oﬂ .
respectively. Mearn daily mivima are 18 C inm Jarnuary and 4 C in

o o
July, whilet extremes reach 8 C anmd -7 C respectively. Mean

arnrnual temperatures measured in Goedehcoop, the wnearest weather

o s
8 D2 "E) shaowed 14,4 C at

M

staticom to the study area (;E.'ff 14 '8,
O8h00, EE,OOC at 14h00 and 16,0°C at ZOhOD on the 1374-138Z2
pericd (Weather Bureau 1988&).

Days are often very cppressive in summer whereas winter
mights carn cccasianally be decidedly cold. Frost may ccoccour
durimg the months of Jure to August {(Schultze 13€3). Winds are
mairnly light to moderate and blow from a rnorth easterly sector
except for short pericds during thunderstorms or weather charges

whern they blaw from the south.

Naboomspruit
The average armual rainfall fram 13768 - 13930 is givern as 570

mm {0Oderndaal. pers caomm)#. The rainy seascon lasts fram about
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November to March, with a peak in January. Mean daily maximum
o LI
temperatures are giver at 30,8 C inm Jaruary and 18,0 C in July
for Doacrrmdraai Dam Mature Reserve. Mean daily mimima
o o
temperatures are 17,0 C im January and 3,4 C in July whilst
=] ]

extremes reaching 39,0 C in summer (Jaruary) and -3 C inm winter

(Juliy)a

Melk River arnd Naboomspruit

The Scur Bushveld is typical of the Waterberg area arnd is
recogrised at cammumity level (Rcocks 1375). The vegetation
conforms to moist savarma, although some of the more abundant
fFloristic comporernts relate the regicn to the arid savarma and
irclude Agacia spp-, Commiphora spp. and Aristida spp. (Huntley
1i382). Gererally hawever, the availability of water, which is
the mainm determirnant of the distributicr of moist anmd arid

savarnmna bicmes, classifies a regicom that receives more than €50

mm arnrmual rainfall as a maist savarma (Huntley 1382).

#* G. Odenrdaal
Chief Directorate of Nature and Envircrmental Conmservation
Frivate Bag =203
Fretoria

QOO 1
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Classifyirng an area as scurveld indicates that the rutritive
value of grass detericrates rapidly as it ligrifies. The
vegetaticn is comprised of a catera of tall clased wan
spirnescent mescophyllous deciducus waosdland anmd cpen
draimnage—lirne grasslands. The herbacecus productivity is usually
high and damimated by tall perermial mescphytic grass species

(Humtley 1384).



CHARTER & :

INTRODUCTION

THE LIVE CARTURING OF FREE RANGING LEOFARDS.

The live capturing of elusive free ranging carmivores has aover

the years proved ta be very

most cases ercrmncus.

mostly comducted for the purpcose of research projects,

removing of prablem animals

for harvesting furbearers.

time comsuming and the effort in

Such capture aperaticnms are therefore

the
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Or cccasior traimed tamed armimals have beern used to chase target
animals intc trees o holes. Tigers (Farnthera tigris) have been
chased into trees with the aid of Asiatic elepharnts (Elephas
maximus) and darted. Trained dogs were used for mountain lions,

Felis comcolor missoulensis, (Hormocker 1370). In many instarnces
adaptaticms and madifications of these techrigues are necessary
to realise the cbjectives in differernt situaticrs.

Lecapards have been captured live usirng boaxtraps in Kernva,
Tsave NMatiomal Fark (Hamiltonm 1381), arnd in the Lowveld, Kruger
Maticrmal Park (Horrnocker & Baily 13888). Irn areas cutside
conservaticon areas the situaticorm is scmewhat different. Due to
persecuticr, lecpards are much more wary and elusive, arnd
success with comverntional boaxtraps is rare (Morton & Lawson
1385). This is alsa the sceraric inm the Waterberg, where
capturing of especially problem lecpards with boxtraps is

virtually impcocssible.

ORJECTIVES

The abjective of this chapter is to presernt imformaticrm an
successful capture techrigues developed for the capturing of
lecpards inm the Waterberg. This information is rncot only relevarnt
for future research projects, whereby live capturing of
individuals is essewtial but alsce crucial for the fast and

effective ellimirnaticon of problem lecpards.

METHODS
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With advice received from rnumercus expert farmers anmd TFRA
Officials, together with extersive efforts laurched in the
Waterberng, specific techrnique mocdificaticns for specific

situaticrms were develoaped and tested.

The fallowirng techrnigues were involved:

(i) Single doaor walk—-in bax trap

(ii) Double door walk—in box trap

(i) Jump trap

(ii) Horizoanmtal douwble coil spring steel trap.

Single docr_walk-in box_trap :

This trap was made from a metal frame measuring 2, 0m X O, 3m X
0, 3m and cavered with Emm ircornm rads to form a mesh of 80mm x
80mm. The sliding docr was activated by a 1,Smm steel cable,
fastermed by means of a pulley system to the bait. Am altermative
appraach was to use an 800mm x 300mm faotplate inm framt of the
bait which triggered the pulley system as soorn as the armimal
stepped o the plate.

Bax traps were hidden inm relative dernse bush urnder a law
cancpy, accessible by a 4x4 thicle. The cage was only partially

covered with dry brarnches and the flaor completely covered with

sxil armd grass to give a natural surface appeararnce. The cage



]
was camcuflaged armd placed in such & marnrney that the bait ccould
rict be clawed and triggered by a lecopard from the sides or back
of the cage.

Eait wsed, ranpged from dead domestic chickems, pguirnea fowl
{pMumida meleagris), parts of zZebra and dorkey carcasses and
mewly borm cattle calves {(that died from rnatural causes), to
whale carcasses of baboons, impala and evern fresh barbel
{Clarias gariepirnus). Lecpard kills used as bait om the spat
ircluded cattle calves, impala carcasses, duiker etc.

The clasirmg of trap doors was monitored from a distarnce by
usirg a tranmsmitter with arm on and of f switch. A closed door

activated the sigmal armd was received with anm LA 12 receiver |«

A.V.M. Irnmstrument Co, Califocrnia, USAH).

Double door walk—in box trap :
Twa approaches were used im the double door concept.

The first type was praovided by the Froblem Arnimal Urnit of the
Division of Nature arnd Envirormerntal Conservaticon (TRA)Y (Fig.
B This capge system consisted of twoa separate compartments
{(1,5m % 0,8m x 0,3m) each, with a trapdoecr onm either side. The
framework was cavered with 2mm welded mesh {(20mm x 40mm) .

Live bait (tethered goats) was placed inm a pen concealed with
tharr branches. A total of six goats were used inm rotaticorn, each
remaiving iv the bax trap for 24 h. They were fed lucerre and
givernr water twice a day. After each feeding sessicon all lucerne
ard water were remcocved. This enclasure’s anly caperning was lirked

thraough the cage system. Bait was therefore only visible thraugh

the turmel of the cage system.
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Trapdoocrs were triggered simultanmicusly by means of a flaoor
plate im the middle of the twao coampartmernts. This was also
achieved by cormmecting & 1,Smm steel cable thraugh a pulley
system fram the flocarplate to both trapdocrs. The cage system
was corncealed as described for the simgle door walk-—in bax trap.
The secarnd type developed irn conjuncticr with a few farmers,
ramely the Boon trap alsc consisted of twa compartments (Fig.
4), however each much larger (1,7m ®il,Zm xi,2m) with a holding
box (1,4m x1,3m x 1,2m) irnbetweer. The holding bax formes &
turrmel with the tweo campartments with rno partition betweers them.
Fleor trigger plates were placed on either side of the holding
bax im each campartmernt. By stepping on only cone of the plates,
both trapdocors are triggered by means of & cable pulley system.
Te facilitate harndlirmg in rough terrain, the cage consisted
of differernt frames which could be bolted together at the
csetting locationm. The heaviest frame weighed 36,8 kg amnd the
toctal cage 420 kg. A yourmg domestic goat was held inm the halding
"heax!" (area) amd tied with a 0,5 meter rope arcund his neck sc
that his hirndlegs were just cut of reach of the twa trigger

plates. Goats were alsc rotated as for the previcus methad.

The Jump traps (Noa.4 Orneida Jump Trap, Woocdstream Corp.
Lititz, PA 17543, USA) used irn this trial (Fig.35) are clased
with a sirgle flat steel spriﬂg. The par arnd dog are standard.
At first all the teeth were removed amd the jaws padded with two
layers of rubber tubing. However due to the two irdividuals

escaping, the rubber tubirg was removed and teeth replaced. The






strategy of sitinmg arnd settirmg of traps was based on the
philcasaphy used for the capture of black backed jackals
(Rawe—Rowe & Greern 13981) and, as recommernded for lecpards
(Turrmbull-Kemp 13967), with certain madificatiorns. A much larger
cocttorm clath (200mm x 200mm) was placed cver the pan (trigger
plate) arnd the traps were rict pegged down or archored. Instead s
chaiv (&ram % 0, 5m) with & steel ball the size of & termicsball
with krcbs (Smm % Smm x Smm) at the end was linked to the trap.
This ball anmd chain left drag marks and the amimal could
therefore be lccated.

Three apprcacaches were follocwed regardivng the use of bait. The
first was to set two traps arcund a freshly found lecpard kill.
Ir additicrm, due to the difficulty of fimdimg fresh lecpard
kills, two radic collared yourng goats were released in the veld
arnd lacated every mcocrrning to fimd out if they fell prey to a
lecpard.

The second approach was ta put cut a fresh carcass or parts
there—cf and set two traps around it. The best strategy was to
use a relatively larpge carcass e.g. impala ocr larger, fastered
dowr, armd only set the traps crce a lecpard was krnown to feed onm
the carcass. In the third apprcach developed by M. HKeith
(pers.comm. ) a live goat was fastered agaivnst a tree and &€ — 8
#M. Keith
Chief Directorate aof Nature armd Environmertal Cornservaticr
Frivate Hag X203
Fretoaria

0001
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Jjump traps circled just cut of reach, arcund the gcat. Goats
were alsco fed ard rotated as described for the double door

walk—in bax traps.

This trap (Jorker Enterprizes, Lintcar Grarnge, Fort
Elizabeth, RSA) with certainm modificaticorms (Fig. &) was used due
to shortcomings experierced with the different box traps and
Jump trap.

The disadvarntages of bax traps compared to steel traps are
beirg dealt with in the discussion. The shortcomivmgs of the jump
trap were related to the speed of jaw clasure arnd halding
ability. The actual sitirg arnd settirg criteria were used as for
Jjump traps. Traps were alsa wot arnchored but cormected to a
chain arnd steel bsall.

Darts were develcped based on the van Rocoyern dartgunm carcept
ir the Kruger Naticmal Park (Fig.7) arnd mourted crm the trap
Jjaws. Three dart covers were mounted on the jaws of each trap.
Twa on the orme jaw and the other in the middle of the ather jaw.
A 0,8 ml removable dart was placed im each dart caver. Each dart
(Fig.7) consisted of a screw—orn perforated rneedle (10mm X Smam)
with a rubber plurger. A little sprinmg provided the pressure in
the dart—body. Due to a volume limitaticr of 0,8 ml for each
dart a drug with a high concerntrationm ivi small volume had to be
used. The drug alsa had to be stable as the traps were sametimes
buried for up to five days. A dosage of S00 mg phercyclidine
hydrachlaride (Syclan, Cermtaur Labs {(FPty) Ltd, Jocharmesburag,

RSA) (0,5 ml) was used in each dart.
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The activaticnm of the trap was alsc monmitored with a trarmsmitter
as described for boxtrap docr. The captured paw of two male
lecapards was x—rayed to detect anmy possible fractures caused by

the clasing acticn of the steel trap (Fig. 8).

RESULTS

Sipole door_walk—in box trap_

In 354 trap mights over a pericd of 11 months whereby a whale
spectrum of provided bait was used, onmly crne subadult male
leapard could be captured. During this pericd aorme adult female
brawn hysema, eight bushpigs (2,2,1,3), 12 warthaogs (4,1,1,6),
four porcupines, eight small spotted gernets and a watermongoocse
were captured. Inm sin cases where & leoparas cwrn kill was used

as bait, amd whereby 3& trap rnights were involved, only arne

gemet, & bushpig amd & warthog could be trapped.

The cage systems of the Frablem Amimal Umit were used in 264
trap wights over a pericd of eight months. Live goats were used
as bait im 72 trap nights caver a pericd of four months. One
yourng male caracal and two porcupines (1,1) were trapped. In the
remaiving 132 rnights where supplied bait (parts of zebra, dornkey
etc) was used, two bushpigs (1,1), Twx warthogs and five small
spotted gerets were captured.

Ivi the Boor trap only live bait {goats) was used. A male
lecpard was captured during a pericd of twelve corsecutive trap

niights.



Jump traps were used on four cccasions at freshly found
leapard kille. Niwe trap mights were inmvalved. In three
instances leapards were actually captured, but escaped after
dragging the trap with ball and chairn for 10, 20 and 80 m
respectively. Orne browr hyaerna female was trapped oni the left
frontpaw iv the third instarnce and was darted. The leopard did
mot retuwrn ta the settimg site in the last irstance.

Where supplied bait was used in 33 trap mights, a whole
spectrum of ronm target animals were trapped. These irncluded ane
male brown hyaera, three bushpigs, eight small spotted gernets, a
male civet and three ratels {(two males and ome female). Twao
sheep carcasses were alco put cut against a tree without setting
the traps. Traps were only put cut wherm a lecpard in crme case
arnd a browrn hyaerna in the other case came irn ta feed. This
happered during wight three arnd four respectively. A female
lecpard approached the carcass again the follaowing wight, and
was captured. Inm the case of the browrn hyaerma onmly triggered
traps were found at the trap site the mext morwming.

Im the third method whereby six jump traps were placed in a
circle arcurnd a tethered goat, a browrn hyaerma and a lecpard were
captured, but both escaped. Twernty orme trap rights were

inmvalved.

Two traps were used on four cccasions (12 trap nights). A
female lecpard was captured at anm impala carcass, which she

killed the previcus rnight. She came irn the follawing morning at



Figure 8 : Normal left paw (top) arnd steel trapped right paw
(bottam) af a female lecpard.
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Q4h10, was captured amd found immobilized at QSha0, 20 m fram
the capture site. On cccasicorn a cattle calf carcass was fasterned
agairnst a tree. A female brown hyaerna came in and consumed the
right hinmd leg on the first rnight. Two traps were set the rnext
morring. She was captured that night at 20hR1S om her returm and
found immobilized 32 m froam the capture site at =21h05. Boath
imdividuals were captured by the vight fromt paw. The paw of the
lecapard showed lacal swelling, but x—rays revealed rna fractures

(Fig. 8).
DISCUSSION

The live capturing of lecpards inm the Waterberg is mainly
hampered by the following factors. These factors may be present
i combinaticorn or separately at any given time.

&. The comtinucus exposure to humarn persecuticn in areas of

cattle cor game farming.

The leapard’s irnherent sernse of shyrness and alertress is
irncreased by the fact that they are constantly exposed to
capturing techrnigues. This is especially s where capture

techwnigues failed and animals escaped.
b. Large lecapard hame rarnge sizes.
This irncreases the time interval of lecpards revisiting areas

withivi their home rarnges. This leads to the decompasiticn of

dead bait and an ircreased risk of capturing mon target



carnivorous species.

c. Interferernce of cther carnivore species.

This leadse to the cdccupation of the trap and subsequently to
the spoilinmg (destruction) of the capture site ar the inside
of bax traps. In marny instances manths of preparation are

waisted amd traps must everntually be moved to ather areas.

d. Leopard?’s dietary conditicrn =

Huriger carn be arn importanmt motivating factor for a lecpard tao
approach bait. This may be relevant in a situaticonm of food
aburidarnce arnd availability but especially so whern food is

miot readily available.

. Aggressicn of captured armimals.

Scme technigques e.g. ginmtraps etc. may be effective in
cateching & lecpard. This however may lead to sericus injuries
to the captured armimal and alsc pose a threat to humans
apprcachinmg the enfuriated arnimal.
The presernce and subseguent implicaticons of these factors an the
success rate of different capture techrigques have givern rise to
certain adaptaticrns to converticrmal methods. The impact of the
above mentioned factors were manifested inm twoa basic compornernts
of the techrnigues used, namely trap and bait type. The

agoressicn of & snare or gin—trapped lecpard {(pers.
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cbserv.) and the fregquent injuries sustaired by humars, irn the
process (Turrnbull-Kemp 139€7), made the irmitial usage of bax
traps an cbvicus choice.

Walk—ir bax traps have beer used all cver the leacpard rarige
with variable success by researchers f(Hamilteor 138135 MNartearm and
Lawscr 1385) arnd marny farmers (Esterhuizern & Nortor 13985).

Twoe scenarics are to be dealt with before the secarndary factors
that influerce bax trap success are cornsidered. First, where
provided bait and secondly where the lecpard’s cwrn kill i= used.
It was evidert that leapards igrizred pravided dead bait inm
freshly set box traps in the Melk River study area. This was
irrespective of the bait type ar the way inm which traps were set
firmcluding trees). In 608 trap rnights rmo lecpard ever attempted
to go for the bait. Irmstead mary mow target armimals were
captured. According to tracks, o four cccasiars leapards (three
individuals) did show interest while the traps were set and
urncoccupied.

I ter cases where s lecpard’s cwr fresh kill was used as
bait and whereby 45 trap nights were invoalved anly cre Y org
adult male lecpard could be captured. Irn the cther mire cases
the lecpards (four individuals) igrored their kill (inm the cage)
and didrn’t evern attempt to enter the cage. Tracks indicated that
they did however irvvestigate the trap.

The fact that crmly gewet was captured shawed that
interfererce by cther carmivore species was rot an important
influercing factor. Where the lecpard’s cwn Kill is used, the

effect of two factars ramely large home rarge size and



irterference by cther carmivores are mainly absent. Furthermore
ivi this scernaric, the lecpard has made a kill and is therefore
expected to be hurmgry and moctivated to feed (Leyhausen 1973). In
the process irnherernt shyress and alertriess may play a less
important role.

Arcther factor that could have had a rnegative impact on the
amimal’s motivation to face a foreigrn structuwre inm combinaticn
with the visual arnd clfactory disturbance, was the relative
aburdarce and availability of prey items irn the Melk River study
area at the time. A wary amimal suspecting darnger will make
arncther Kill rather than risk possible darnpger .

However, over a pericd of three years just cutside the study
area three lecapards were captured in bax traps usiwvg old dey
‘skir amd bore pieces as bait. The leacpards captured were all
subadults (two males and cre female), probably inexperiemnced and
hurigry. They were captured in cages that were placed in
positicrn, mot interfered with and set year after year. The cage
is thereby covered wmaturally with vegetaticn arnd with the
abserce of any foreign smells.

Fraom the results ocbtained in the Waterberg and the copinicrm of
farmere it seems that the visual disturbance of bax Traps was
crme of the importanmt factors hampering suecess in a situation
where lecopards are comstarntly persecuted. This is further
aggravated by cver—camcuflaging the cage €.4. wsing excess
amournts of fresh (wet) broakern branches. Although lecpards
apparerntly dorm’t toa have a strong sernse of smell (Turnbull-Kemp
1967), clfactory disturbances like «il am the doorframes, humar

urirme arnd decdoranmts must have a deterrent effect.



A recommernded approcach regarding the capturing of experiernced
lecpards iv box traps with proavided dead bait in a situatiar,
where there is abundant prey, i=s to first reduce the impact of
visual disturbarce. Traps shcould be placed on the setting site,
crnly partly covered with a few dry brarches to break the
symmetry and left alcrme for months before the actual baitiwg
and =ettimg. This will give the target arimals time to get used
ta the structure. The flocr is especially important im that it
must simulate the area just cutside the cage, including graowing
grasses and shrubs.

For bait it is recocmmerded that & small to medium sized
arntelape {(e.g. duiker cr impala) be shot inm the vicinity of the
prepared cage. Withcout tcuching it with bare harnds the rumen
should be cperned. The whaole antelope is then dragged to the cage
alomg & route knowrn to be used by leapards. At the cage the bait
is pulled through the door to the cther end with a lomg stick
without erntering the cage. The bait is cearrected to the trigger
system from the cutside.

Two factors however still have a erucial impact an the
success of this approach. Due to the large hame rarnge sizes of
leapards inm areas of the Waterberg, it may take days befare a
lecpard enters a specific area. Durimg this time the
interference fram cther carnivorous species is a mainm threat.
Bait alsa decomposes, especially so inm the summer mormthe with

much insect activity. This mears that a hurgry leapard must by
accident " be hurmtirg im the viciwity of the cage at the right

momernt. This approach is anly reccmmended for lomg term studies

where the time pericd is wot a critical facter,
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The major shortcoming of this methad is thus the irterfererce
by morn target armimals. The anmly way to reduce this prablem in
the Waterberg situaticr was to charge to live bait, together
with relevart chariges regarding the cage structure.

This led to the applicaticm of the double docr walk ir beox
trap with & live domestic goat as bait. The goat’s roale was mot
arly to reduce trap interfererce but alsa to lure leapards more
efficiently by bleating.

The same principles regarding visual disturbarce were
relevant and traps were therefore alsc put cut im advarce before
baitimg armd settirmg commerced. In 72 trap mights caver a pericd
of four mcrmths only one younmg male caracal cculd be trapped. On
eight cccasicorns leapard spoocr (four individuals) were fournd
arcound the set traps while & goat was in the Kraal (per) .

It was thought that the rarrcw turmel effect caused by the
cage system (three meters) contributed to the armimal's suspicicr
i a live bait situaticrm. The erilargement of the cage, together
with the maving of the bait (goat) to the certre of the system,
with twa entrarces, had the rnecessary effect. This Boom trap is
however still to be utilized more extersively, due to the small
sample size, before a definite corclusicr carn be drawe.

While the desigrirmg of this alterrative appraach regarding a
cage system was inm progress, the applicationm of girn traps was
alsc tested.

Giv traps are are of the mast commornly used techrniques for
the capturing of lecpards, espe:ially prablem leapards that are
to be destrayed (Turnbull-Kemp 13673 Esterhuizen & Neortor 19335).

This method is alsa regarded ivw the Waterberg by most farmers as
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the only method to capture "elusive" lecpards that are causing
damage to stack.

The main advartages of gin traps is their total invisibility
arnd the abserice of physical disturbarce caused by csettiwmg. By
wsing the right procedures {(clearn traps, claves anmd floor
carnvas) the detecticrn of smell by elusive lecpards is prevernted
(Rowe—Rowe & Greern 1381 for black backed jackal). Gin traps are
furthermore mabile and easy to carry ta far and remcte
mourtainous terrain. The strategy was to use this successful
comcept as a basis and make certain alteraticrms to meet the
ebjective, mamely capturing an animal alive, radiccollaring and
releasing the armimal urnharmed.

The eight jumptraps were used in three apprcaches {(e.g. trap
cirecle, provided dead bait and leapards cwr kill). In all cases
leapards came in for the bait. Shortcominwgs of the traps per se
however lead to the escapinmg of all the imdividuals. First the
pars (Fig.3S) were much to big armd had to be reduced to a
diameter of 40 mm. Larger parns resulted iwm light halds and the
subsequert escape of the irndividual.

A further problem experiericed with the jump trap was the
speed of clasing in compariscon with the double coil sprirng steel
trap. The slower jaw actiorn of the jump trap irncreased the
possibility that arn animal is captured by the tip of the toe.
The better holding ability due to the closing of two springs
from either side in the double cail spring steel trap, alsa
prevented ecscaping.

Gintraps are rnot fastened with a chainm to a tree or a pern as

this causes major injuries to the strugglirg animal’s paw. The



exact loccatiocn of the amimal cam therefore not be ascertairned
immediately. This can anly be achieved by fallowing the spacor
mark left by the ironm ball cormrmected to the trap. Nevertheless
no matter what precauticons are takern, the possibility of a light
Faold i1is always there. A sudden charge towards an approaching
persarn irn such cases can lead ta the amimal beinmg freed. Such an
aggravated amimal will almost without exception attack.

This signifies & major threat to the perscrn nearing the armimal.
The captured lecpard will alsc wnict mecessarily leave the capture
site iv the ocpposite directicn of the approacher. The
possibility that the chainm of the gintrap cam get stuck between
bramches and roocts is alsc wict to be igrored. This may lead tao
trjury of the captured arnimal’s paw.

By immcbiliziwg the amimal on the clasing impact of the trap.
the above mernticrned possibilities are elimirmated. The ocrmly
limiting factor was the 1 ml capacity of the syrirnges mournted on
the girntrap. The drug alsc had to be stable for up to five days,
as traps are left underground urnmtil the leapard returns. Shoart
inductice times (O—-10 mivm) and relatively lomg immoebilization
times (2-10 h) were importamt. Fhercyclide hydrochloride was the
arly available drug at the time with these characteristics.

The unpredictability comcerning the return time of the
lecpard to his bait glsxc influernces the success of the
immabilizaticm. If the drug is admirnistered at 18hRO0O arnd the
capture site ornly visited thg mext morning at QEhO0 the effect
af the drug would prabably have worrn off. It was therefeore
necessary that the actual trigger time had to be mormiteored. This

was accomplished by the buried tramsmitter trigger device.
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CHAFTER 3: SPACE UTILIZATION AND ACTIVITY FATTERNS

INTRODUCT IOM

Arr individual’s relatianship to space reflects it's relaticwnship
to rescurces and other ecolagical factors. Urneven use of land by
arnt individual and the relative way conmspecifics use it, can
provide an indicatiocm of the impoartance, distributicm, richrness
arnd accessibility of arn important rescource such as food iHermshel
1388&) .

Ar inmdividual’s rarnge must however satisfy all of it's
energetic rneeds {(Gittlemarn & Harvey 1382). The utilizatiorm of
cther rescurces, such as mates, water, shelter / hidirnmg sites,
depending on the demand for them, may alsc elicit special
behavicural patterwns. Dependirng onm the guality anmd distributican
of rescurces, certain behavicural patterms such as the
establishing of territoaries in fixed areas at a given time,
where resident individuals or groups daminate arnd limit access
to residernt comspicifics (Kaufmarmn 1383) may develap. Irn
addition, certain ecclogical factors such as marn—inflicted
mortality may influence space uwtilization patterrns in specific
areas and of alterirmg the intermal characteristics of a
papulaticrn, by removing ternured individuals, creating
behavicural instability, and keepirnmg the saccial crganization in
a perpetual state of flux {(Horrnocker & Bailey 1386).

Although radic tracking studies inm differenmt regicms of the
worrld have revealed informaticn on aspects of lecpard spatial

utilizaticnm (Bertram 1378; Muckermhivrrm & Eizermburg 1373; Smith
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13775 Mortorm & Lawson 19845 le Roux & Skirmer 1283), anly the
study of Hamiltorn (1378) and to a lesser extend Hornocker &
Eailey (1386&) can be regarded as represerntative in terms of
informaticon gaimed on the asscciatior betweer conspicifics inm a
specific area which facilitate the interpretaticn of the sccial
crganizaticon of the populatiorn.

Hamiltcrm {1376) described the existerce of =stable
reccgriisable home ranges for leapards in Kernya, which the
cocupants cover freguerntly, thoroughly, arnd more or less evernly,
although they do cccasiarnally leave on foarays from time to time.
These lecpards revealed a mosaic arrangement of polygonal male
hame ranges, which overlap relatively little, while showirmg that
female haome rarnges do not appear to Fit in with the male mosaic
but are probably superimpocsed in a separate overlapping mosaic
of female ranges. He confirmed that the lecpard is basically
salitary, except when females have deperndarnt vourng. Asscciates

between sexes are naot only brief but alsa infregquernt.

OBJECTIVES

By assuming the above menticried scernaric as the intrivsic "wmerm”

of the sacial system of the species, radic tracking of lecpards

it the Nabocomspruit study area was conducted to gaiv information

o the follocwing aspects of lecpard space use amd activity.

a. Extent of movemernt which ircludes total ard seasconal home
range sizes as well as mearn distarces travelled inm a diel

tracking pericd.
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B. Occuparcy of range relative to the distributicrm of cattle-—

arnd game farms.
c. Estimated lecpard dernsity.
d. Diel and seascrnal patterrns of activity.

METHODS

A male ard female lecpard were captured as described in

Chapter 2, immcbilized with Ketamire hydrochleride, Farke Davis,

Fty Ltd, RSAj; 10 mg/kg anmd Syclar, Conteour Labs Fty Ltd, RSA; 10

mg/kg respectively. The male was darted iw the cage with a Varico
I dartgur (Telirnject R.S.A. Rarndburg) while the female was
captured inm the modified steeltrap with mournted darts as
described im Chapter Z.

Rfter being weighed and measured (Table 1) the study armimals
were fitted with radic collars manufactured by the Telarnics
Telemetry— Electronmics Comsultants, Mesa Arizoma, USA. The
camplete collars weighed appraoximately 250 grams and corntairned 4
B trarsmitters (130.800 — 150,300 MHz) powered by arme Telarmics
type B — 3H hermetic lithium cell with a thecretical cperational
life of 18 monmths. Each cocllar alsc corntained a SEER moticom
sSernsoar — inverse mode with a fast pulse rate whern active ard &
reducticn in pulse rate aftef cessaticn of movement. An LA 12

receiver (AVM Instrument Campary, Califcrnia, USA) was used.
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Figure 3 : A Cessra 185 with yagi antermas attached to the wirng
struts.
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Due to the large home rarnges of the study arimals armd brokern
terrain, initial lacaticr had to be dore fram the air (Cesswha
183) with twa 2 — elemernt vyagi téwave) antermas (CSIR, NEERI,
Fretoria, RSA) mourted crm the tweo wirg struts (Fig 3). This was
based and modified or the methods developed by Inglis (13981) and
Whitehouse (1377). The study armimals were pirn—pocinted from the
a&ir by flyirg overhead in cre directicrn, switching From one
anterma toc the cther by mears of a switchbex {acperated fraom
inside the aircraft). This was checked with arncther fFix at right
arngles.

Radio—collared armimals were ther tracked by vehicle (Toyota
Landeruiser) and om foot, by means of triargulaticr with & 4-
elemert yagi arnterma froam two cr more kricwr radic tracking
staticrs, which had beern plotted crm & 1:50 000 map.

ARt each poirnt a bearing of anterma directicrn was taker with a
prismatic compass abocut 8 m From the vehicle. The true bearirgs
were plotted ocm a 1:50 000 map cverlaid by a 1 km x 1 km grid.
The poimt at which twe cr more limes intersected, represented
the lecpards plotted pesiticr. This was alsoc expressed to the
nearest 125 m as a six figure map refererce (X anmd Y
cecrdinates) for computer analyvses.

Both study animals were tracked faor pericds varying from four
days to 14 days om a conmtinucus 24 h (diel) basis. Trackirmg was
carried cut from November 1986 te July 1987 inm the case of
Lecpard A ard fram March to September 1387 for lecpard B, 753
and 322 radic plots were ascertaired respectively. Ivn the male
(Lecpard A) winter (April - Sept), 451 plcats and summer pericds

(Bctober to March), =08 plaets were distinguished.
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Home rarnge sizes (ircludirng seascral) were calculated usirg
the minimum area methad (Mchr 1347), which measures the area of
camvex palygorn linking the cutermost radic—tracking plats. Areas
were calculated on the flat plare of a 1:50 000 map, and e
allowarice was made for the ircreased area of mourtair sloapes.

The hame range (area covered by rnormal activities) was
separated fraom the "cbserved rarge” (all points imcluded) as
described by Hamiltaon (1381) by excluding plots that were
considered to presenmt "forayes", away from the main home range.

Observaticn — area curves (Odum & Huerzler 1355) irdicated
for each lecopard whether the rmumber of plats was adequate ta
describe the total area used. Mearn distarmces travelled (MDT) in
a diel tracking pericd fram 12R00 to 12hHOO0 were calculated to
assess the rate of movement arcurd the home ramge. This was
taken as the total straight lire distarce betweern successive

points durinmg a diel trackirg pericd.

Qccupancy of home rarge

The intensity of habitat use was measured in terms of the
number of locaticrns recorded iv each grid for each leapard. Thig
was arnalysed by the computer pragramme, RARC/INFO TIN MODULE,
(GIS Lab, University of Fretaria), and demornstrated three
dimerisicrally by platting the frequercies per black (grid).

Feaks represent high valqes i.e. highly utilized =pace in the
territory. As study armimals were basically rmaccturmal cr

crepusculer lyirvg up sites (resting sites) at 1ZhO0 were alsc

platted for each irndividual. The differernt farming activities an



University of Pretoria etd — Grimbeek, A M (2005)

each farm is shown as G = Game, S = Stock cr M = Mixed.

Activity patterrns were presernted as the niumber of rnights
active wvs the time of the day (hour interval), ard compared
seasconally. This was deore by the contirnucus mornitoring of the
study leopards throughout 24 h — pericds o & minute basis.

The total rnumber of minutes active im a specific haour
interval was classified under the following three categories:
Active, i.e. - active for more tharn 40 min of that hour
interval; Intermediate, i.e. active betweer 20 amd 49 minm and
inactive, i.e. active for less tharm 20 min of the interval. The
intermediate category was rmcot used in the caloculatiorms of the
data. A total of S2, 24 h pericds were cbserved. The male was
momitored for 52 complete 4 h pericde while the female'=s data

were obtairned fraom 23 camplete 24 h—-pericds.

RESULTS

Sufficiernt data were cbtaired to calculate the "home rarnges”
for bath lecpards. The cbhbservat icr curves for both leocpards
seemed to level off after 300 radiac blats {(female) arnd 675 radic
Plots (male). (Fig. 10). The first 3200 radic plote of the male
leapard were cbtairmed during the summer pericd. After the first

25 radic plots of this pericd, the graph levelled off but

T

started to ircrease again in the winter after a total of I75

radic plats. As no forays cccurred, the "observed range" sizes



University of Pretoria etd — Grimbeek, A M (2005)

—40-

koo

350 +

()

o

o
T

2

i

(=]
T

y—

n

=)
T

MALE

HOME RANGE SIZE
=1
(=]
T

100

150 225 300 375 450 525 600 675 750
NUMBER PLOTS

~1
on

200
150 -

100

ol FEMALE

RANGE SIZE

HOME

50 100 150 200 250 300 322
NUMBER PLOTS

Figure 10 : "Observatiocrn — area curves" (Odum & Kuerizler 1355)
for the male and female lecpard in the Naboomspruit

study area.



University of Pretoria etd — Grimbeek, A M (2005)

were takern as representative foar the "hame range'” sizes.

The total home rarge size of the male leapard was calculated
to be 354 kﬂﬁiFig.ll). However, while covering his rarnge he
frequertly crossed maize fields, crchards, etc. These areas were
all regarded as margimal land and were excluded in the
calculaticns of home rarge size. These marginal areas in the
male’s home rarnge totalled St Rﬁ; which makes his effective haome
range size 303 kﬂ& The female's total home rarnge sire was
measured at 173 leL (Fig.11) aof which 18 i—«'.mz was subtracted as
margimal larmd, which mearns an effective home range size of 157
R#.

The male's hame rarmpge showed arn cverlap of 31% of that of the
female (excludiwmg 8 kﬁ marginal habitat), while 46% of the
male’s hame range was coverlapped by that of the female (Fig.i11).
The male lecpard’s summer rarnge showed & =light differerce in
spatial distributicorn, im comparisorm with his wimter range (Fig.
12). Wirnter (247 km) amd summer home range sizes (206 kﬁ) which
excludes marginal larnd, did wcot differ sigmificanmtly. The
percentage overlap betweer the two seasorns was calculated to be
43 % (133 kD). Radic tracking data cbtained from the female
wasn't being dealt with seascrally, due ta irsufficiermt summer
data.

The male lecpard irn the Nabocamspruit study area maved a mean
distarnce of 8,6 km per diel tracking pericd (8D = 5,1}, (n =
S2). The greatest distarice was measured at 21,3 km arnd the
miviiraum 92,6 km. The female averaged & distarnce of &,1 km per
diel trackirng pericd (5D = 4,3), {ri = 23Z), with a maximum of

12,2 km and a minimum of 0,2 km. Average seascnal distarces of
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Figure 11 : Spatial distributicrm of the male and feméle leapard
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cattle calf killimg sites inm the Naboomspruit study
area.
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Figure 12 : Spatial distribution of the male lecpard’s summer
arnd wirnter territories with 12h00 resting sites.
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the male were calculated at 8,3 km durirg the summer (8D = 3, 2),

(ri = 32) anmd 8,035 km during the winter (8D = 3,3), {(rn = Z0).

Both lecpards were rnot fournd in all parts of their haome
ranges, equally often. There were usually sectors of
caormcentrated use. They mairnly kept in the mocuntaincus parts of
the study area with special referernce to the Doorrndraai Dam
Nature Reserve (Fig.13).

Of the total rnumbers of male radic plats, 439 % were loacated
within G — sites {(Docorndraai Dam Mature Reserve and exclusively
game farms), 3 % within M — sites {(Game arnd cattle farms) amd 48
“» o cattle farms. G — sites represented 25 %, M - sites 1D %
and the remaining — cattle farminmg &3 % (S — sites) of the
male’'s total home rarnge size. (Fig. 13) On a seasarnal basis 52 %
of 6 — gite radic plats were made during the summer (Fig. 14) and
48 % during the winteri{Fig. 14).

Of the total rumber of female radic plots 33 % were

ascertained in G - sites, 4 % inm M — sites armd the remainder in
cattle farmirg areas (5§ — sites). G - sites represented 53 %, M
— sites 21 %X and 8 - sites 26 % of the female's toctal home range

size (Fig. 13).

The same daily resting sites was mot used during cornsecutive
days, except whern large kills were involved. They did however,
returr ta the same tree or rack in the course of time and seemed
tz have favourite resting places, just as they preferred certain
game trails and vehicle tracks as travel routes. Resting sites

were exclusively orn the ridges of mountains which permitted a
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Figure 13 : ARC / INFO TIN MODULE -
gernerated map represerntation of (a) Naboomspruit

study are (b) male lecpard space use (c) female

lecpard space use ; based on the number of plats in
each grid (N = Naboomspruit ;3 P = Patgietersrus).

: Three — dimernsianal,
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Figure 14 : Three — dimernsicrnal, ARC / INFO TIN MODULE -—
generated map representation of (a) male leapard
summer space use (b) male lecopard winter space Uuse,
based on the number of plots in each grid.
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good view of the surrcunding area (Fig.1l & 12).

Of the 77 male daily resting sites (12h00), 34 % were
recorded in the Dacrrndraai Dam Nature Reserve. In the case of
the female 38 % of the 21 daily restirg sites (12h0O0) were made
im this Reserve (Fig.4).

During the comsumpticrn of five cattle calves in the
Maboomspruit study area the radic collared male hid all
carcasses (see Chapter 4) durirg the day and scught a resting
place om average 425 m (SD = 85) (N = 12 wights) away from the
carcasses. With each carcass he returred to the same daytime
resting site, except for the last rnight of cormsumption after

which he left the area.

If are assumes a male averlap of 30 % in the home range of
S Pﬁﬁ a dernsity of cme adult male per 303 kﬁ = St 8 Rﬁ'= 2l
Lm%is relevarnt. Rccordinmg to spocr in the Naboomspruit study
area, at least two adult females used the male's hame range.
This mearns, one adult leapard per 70 k#ﬁ The rnumber of subadults
can only be & subject for speculaticrn. One subadult was seen
duririg the study pericd as well as the spoor of two cubs. If ane
arly cormsiders the orne subadult, the lecpard dernsity for the

Naboomspruit study area represents one leapard per 53 R%L

Both individuals were predominantly nccturmal with saome
crepuscular activity (Fig 13). The female (n = 23) was active in

10 mights between 17h00 amd 18h0Q, with a sharp peak between
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Diel activity patterrms of the male and female
leopard in the Nabocomspruit study area.
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18h00 amd 15R00 {21 wnights), and 15h00C amd 20R00 (21 rmights).
Feaks of activity were apparent throughout the rmight with a
riaoticeable declirne betweern O2h00 anmd O3ZROO (11 rnights). This
pattern cornmtirnued urntil the pericd betweer QEhO0 and OT7hOO (4
mights) from when on mo activity was recorded throughout the
day.

Durirng the male summer pericd (v = 20) (Fig. 1&), the first
pericd of activity was evident betweern 17h0O0 and 18h00 (six
mights). This was followed by a sharp peak during the pericd
18h00 anmd 13h00 where 15 nmights (73 % showed activity).
Infreguert patterms of activity durirng the rest of the might
with arn increase for the pericd 24h00 to 01RO0 (17 mights) were
recorded. Arcther peak was evidernt at Q04h0O0 to OShOD (16
riights). The pericds O7hOO to 08ho00, Q8h00 ta OIROD, amd O3R00
to 10RhOO cnly showed activity inm arme day each, after which
activity termirnated.

I the male winter activity pericd (mn = 32) (Fig.18&8), a
praminernt peak was alsa apparent for the pericd 17h00 too 18h00
(23 mights). Although activity was recorded thraoughout the might
ancther definmite peak was evident during the pericds 04h00 ta
QIhO0 (24 mights) amd 0ShO0O ta QBhOO (23 nights) fraom where
activity declirmed sharply, the leapard becomirmg imactive during
the pericd Q8h00 to Q3hHO0.

I the male’s taotal activity pattermn scernaric (n =
=2) {(Fig. 15), activity reach a peak durirg the pericd 18h0O0 tao
13h0O0 (35 mights). This sligﬁtly levelled off for a shart pericd
betweers OZh00 to 03O0 (27 mights). A last peak during the

pericd 04h00 to OShOO (40 nights) was apparent. Law activity
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Figure 16 : Diel summer ard wirter activity patterns of the male

leapard in the Nabocomspruit study area.
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patterrns were manitored for the periads O7hO0 to 0BhHOO {(five
mights), 08h0C to 03h00 (two mights) amd O3R00 tea 10ROO (cre
might).
Some diurmal activity was therefore recorded arnly in the

early marming and late afterrcer iv both amimals.

DISCUSSION

Fredatory adaptations are shaped and refired by matural
selection to maximize mutrient ivtake withinm the bourds of a
wide rarnge of ecclagical comstraints (e.g. prey demsity, prey
distributicn, prey availability, predatice o persecutiaon) that
may differ dramatically for the same species at the extremes of
it's gecgraphical distributicrn. The basic task of fimding and
gathering foocd under these constraints furndamentally affects a
species’ spacing patterns (spacial organizationm) and the
structure of its sccial systems {(sccial crganizatiaon) ( Surnquist
& Surgquist 19839). These constraints or ecological variables are
impartant correlates of alternative sccial systems within a
species. This passibility of intraspecific variaticr inm sccial
systems restricts the gererality of the assumpticon that scocial
systems per se are selected.

Feral daomestic cats exhibit complex ard varying sacial
interactions. Sametimes they defernd space cr resaurces, at ather
times they don’t (Leyhausen 1373). This pravides quantitative
evidernce that sccial systems can have adaptive cansequerices
{(Latt 1384) and are rict fixed through natural selecticrn. A

drastic declive in the babecat (Lynx rufus) fcod supply, rnamely
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blacktailed jackrabbits {(Lepus califocrnicus) led to the complete
break dowrn of the territcrial system of the bobeat populaticn
arnd the resident adults scattered irn all directicrns. With the
recocvery of the rabbit populaticrn the bobeoat territerial system
started ta aperate again {(Horrnocker & Bailey 1386). This haowever
can be regarded a= a sudder and extreme case of charge in prey
demagraphy.

:l'he degree ta which & territorial system can be achieved ard
mairntairmed iv practice deperds orm the cost irn Emerygy expenditure
to the male cr female irn attempting to exclude pcassible
competitars of the same sex. Eecause home rarnge csize varies
depernding on for example, prey availability, resident arnimals
may be irncapable of deferdirg a territory adeguately to exclude
pessible caompetitors. This accounts for most of the cases where
averlap exists iv the home ranges of like sexed adults. Overlap
thus ccours whern the cost of excluding the reighbour iz either
tox great o, if the home rarge is large erncugh, impossible.

Spoctted hyaeras o« the Sererngeti, get mast of their food by
scavengling the remains of =mall, migratcry prey. The hyaeras
usually are rnomadic, liviwg in small, lacsely crgamized sccial
groups. Hyaermas inm the Ngororngors crater get most of their focod
by killirng large bodied sedentary prey. The hyaeras are
crgamized in large cohesive sccial groups which defernd
territories year round. The interpretation of this intraspecific
variaticrn in sccial system, ;5 that the facod base irn the
Serergeti is usually too scaﬁty and urpredictable to support

large groups of hyaeras cr provide the emnergy reguired to defernd

territories. In cortrast, most of the food in the crater is arnly
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available to groups large ermcugh to kill it. Moreover, it is
predictable amd relatively aburmdant, makirg territcorial deferce
seem both possible amd fumcticonal.

T_ﬂnother ecclagical factor apart from prey population
characteristics that may alter & predator’e scocial system, is
the contimucous elimiraticn of individual adults im that systemn
through humarn activity or other martality agerts. This mortality
has the capability of altering the irmterrnal characteristics of a
populaticrn by remavivng terured individuals creating sccial
imstability, and keepirg the sccial crgarization in & dynamic

state (Hormocker, Messick & Melquist 13983).

Burt (1943) defirned home rarnge as the area that am animal
learvs thorouwghly through Rabitual patrerols. The traditicsmal bBut
controversial defimition of territory is arn exclusive area
maimtained through overt deferce o advertisement {indirect
deferice) (Nable, 193%3). Althcugh this defimiticr of territaory
needs a better descripticn for large mammals (Grimbeek 1984, it

is used here as a basis inm the discussicr of the sccial

crgamizaticn of lecpard;.)

\Iﬂ all studies so far conducted o the scocic—~ecalagy of
lecpards, & male arrarngement of territories with relatively
little cverlap and a separate cverlapping mosaic of female
territories has beer described (Hamilteow 1381, Horrnococker &
Hailey 138&, Nortonm & Henley 198?};;

- Althcugh Horrocker (12693)  indicated that sclitary predatore
that depernd or their cwn phy%ical well-being to survive, carmot

afford injury through agoresive agomistic behavicur, a rumber of

cases of fightirg between lecpards have been descoribed ir |
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deferding their territories (Turmbull-Kemp 1367, Hamiltern 1981,
le Roux & Skirrmer 1383, pers. cbserv.)

-Iﬂ additicr, irndirect mearns of territocry deferce may alsc be
present. These irnclude visual, clfactory and auditary (vocal)
markings. (Hamiltern 1976 ; Bothma & le Riche 1384, this study).

The flexibility of the sccial systems of sclitary felids is
becoming more and more apparent as detailed information om this
aspect becaomes available. Due to the wide distributicrn of thece
amimals it is reasamable to assume that, alormng with
adaptability, a highly flexible sccial system has evaolved.
Striking evidernce for zuch Flexibility was cbtained in mourtain
licrm arnd bobeat research {(Hoarrcoker & Exiley 138¢g).

Im lecpards this phercmerncs may alsc be prezenmt as more
detailed studies in divergert habitat types become available.
Same indicaticms of altermative social systems are present but,
as detailed irnvestigaticr is lacking, this carrmct be 7’
ascertairned. Two scenarics where the manifestaticn of
alternative sacial systems are possible are to he examined, at
this s=tage.

Iri ecasystems where the distributicr arnd availability of food
rnecessitates large areas of utilizatior, the ecorcmic cost of
ceferding a territory must be measured agairnst the berefits.
Detailed infcrmaticrn orm the sccial crgamization of lecpard
populaticrms, where home Tange sizes are in excess of 400 mﬁ
€. &. Stellernbosch area iwn thg Cape Fravirce, scutherrn Kalahari
and the Judear Desert of scutherrn Israel, would passibly reveal
interestimg data orm the exclusivity of hame rarges.

Secardly, in the relatively high dewnsity leapard papulatian
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ivm the Hruger Naticnal Fark (ame lecpard per Eiﬂ% territorial
exclusivity by carspicifics was rat camplete. According to
Harmnococker & Bailey (1386) this was probably because of the
limited habitat available irn the sacutherrn Kruger Natiocral Fark.
Lecpards were largely confirned to the Park anmd nearby private
game reserves. Thase straying intao intensively farmed and grazed
areas o the west arnd scuth of the Park were probably guickly
exterminated.

Most available lecpard habitat adjacent to the study area was
praobably already cccupied by residemt lespards. Same yourng
lecpards didrn’t disperse from the rnatal area but remairned i the
pxpulaticn as non breeding "flocaters?.

Althcough some fightinmg did cocur, the effect ar the
populatice was mimimal. Mome of the mortality ivm adults (18%
arrmutally) was attributed directly or indirectly to fighting
amarg conspicifics (Hornocker & Railey 198€).

Im a third well studied irntermediate sceraric where lecpard
dernsities are lower such as Rermya, crne lecpard per 13 Hm1
(Hamiltarn 137&) ard Tarzarnia, orne lecpard per 29 Rﬁz(ﬂertram
1378) and possibly the Waterberg, ore lecpard per 53 kﬁF(DFESEﬂt
study) and where erncugh surrcurnding habitat was available, the
maimternance of exclusive tervitories was evidernt. However,
wherever males made forays intc the territories of cthers, they
charnged their behavicur cutside their cwn hame ranges and ternded
to withdraw sharply after erncocurntering a residernt male.

However Hamilton (1381) ié of the cpinicrm that blocdy
fighting among Kewyarn male lecpards is more commar tharm has

hitherto beew believed anmd that it may evert be a sigwificant
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cause of mortality.

Home rarge sizes (territories) of lecpards sa far described
in the literature varied from 8 kﬁ%iruthe Chitawar Naticrnal
Fark, Nepal (Seidensticker 1378) to ¥ 400 m§ i the scuthern
HKalahari (Bothma & le Riche 1984). Heowever different
interpretaticons exist an exactly what cormstitutes a haome Tange
and the effect of the rumber of radic plats ascertained (MNorton
& Lawsori 1385). Although rmet exzactly comparable it praovides an
indicaticn of trends inm different regicrs. In the Maboomspruit
study aﬁeé, the male anmd female’'s Feome Tanges can be regarded as
representative for the specific pericd, as both iwdividuals
cbserved area curves (Fig. 2, Fig.3) levelled of by the time
radic tracking terminated.

JThE spacing patterrn in a populatiern of sclitary carmivores is
thé resuwlt of the behavicur cheosen by the iwmdividual arimal ir
anm attempt to survive arnd maximize reproaductive success. It is
believed that female spacing patterrns are determimed by the
availability «f food, whereas male spatial crgamizaticrn, at
least durinmg the mating seascyy, is determined by the
distributicn of females (Sarndell 1383).

Because a non—cooperative {sxlitary) species such as the
leapard female rears yourng by themselves, their reprocductive
success 1s clasely correlated with the amourt of energy they can
allaocate to reproducticrm. In turr, this amcurt mainly depends on
the food rescurces available during the rearing pericd. Thus Ffeor
females, food is the most important rescurce, and females should
adopt behavicur which maximizes their charces of szecuring Ffoad

rescurces for reproducticorn and survival. Ore carn therefore
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predict that female haome range size is correlated with focod
availability during the critical pericd of the year (Sandell

—

1989):7

The spatial distributicn of the Waterberg (Nabcomspruit)
female lecpard followed the superimposed mosaic arrangemernt over
male territories as described by Hamiltoce (1381) for Henyarn
lecpards. As 4&8% of the males territcey has been oaverlapped by
the female, this meamns that aﬁather female {(or females) is
expected to be present inm the rnorthern sector of the males
territory (Fig.l1ll). This seemed to be the case as female spoor
{different fram the radic collared female) were detected in that
area. RArncother male and female’s spoor were also encocuntered om
two armd three cccasionms respectively ocm the scuth westerns
boeurndary of the radic collared male’s and female's territories.
The imfreguernt presernce of the=ze individuals is probably related
to the size and spatial distributicon of their territories as
subaptimal habitat {(such a&s irrigaticn farming) exists in &
scuth western and mocrth western directicorm.

rhﬂcccrding to Sundell (1383) sclitary male spatial

crganizaticon is influernced by two rescurces, rnamely foaod cutside
the matinmg seascorn and receptive females during the mating
pericd. It fallocws that during & substantial part of the year
male and female spacinmg patterrns are determived by different
factors, and rarnge size in males should be a furnctionm noct anly
of food requiremernts but alsco of female distributiocm. Sirnce food
ranges are minimized whereas mating ranges are expected to be
maximized, it faolloaws that male ranges should be larger than

predicted by energy reguirements.

<
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~The interpretaticn of the spatial distributicrm of the
Naboamspruit radic—ccollared male lecpard inm the abserce of data
on the female(s) reproductive status is hawever irncocmplete.
Leapards {(radic—collared male and female) were Krcwnm to
assaciate for brief pericds (two to three hours) inm mere or less
the same area on four cccasicrs. All of whom were in the
Doorrncraai Dam Mature Rezerve.

The expanding of the male’'s territory im a wmortherly
directicon during the summer pericd carnm defirnmitely be attributed
to the presernce of cattle calves on these farms during the
calving seasarn, where he took five irmdividuals (Fig 11). The
male’s winter movements in the scuth of his territory carn be
related to the presence of "winter” cattle calves onm the farms.
No cattle losses were however recorded inm this area during the
time, as calves were kKraaled every might.

Although Doorwmdrasai Dam Mature Reserve cormstituted omly S0%
af.the male's total home range size, almost S0% of the tatal
number of radic plats were recorded inm the reserve for bath
wirnter and summer periocds. With the excepticrm of the rnorthers
exparnsicn (summer) amd scuthern exparnsicrn {(winter)as menticmed,
the territory of the male was therefore relatively stable aver
the 11 month pericd (Fig. 12). Irn the case of the female the
Docrwdraail Dam NMature Reserve cowmtributed almast 40% of her
total territory size in which S3% af the radic—-plats were
recorded. It seems therefore that the female used her territory
more evenly whern compared ta the male.

It is apparent froam Figure 11 that both lecpards concerntrated

iv rocky mountaincus areas which, @ the ome hand, are rnot ormly
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relatively remcte from human activities but alsc facilitates
hurtinmg efficiercy. All felids rely externsively on physical
features inm their envircrment, using almoest any type of cover to
get as close as passible to prey before making the fimal attack.
(Surmgurist & Sumguist 1383). Bothma & le Riche 11383) alsa
recorded aptimal positicring im the leapard whereby potential
prey were selected fram a high vantage point. Thus covifirming
the corncept that cover anmd sight play an important role i
Runtimg by cats (Mruuk 13886).

Eush dersity, grass height, urngulate rnumbers and biamass were
umever cver the study area. The mourntaincus parts are typical
scur® bushveld with open savarmas in the less rocky parts arnd
derise, mixed bushveld in the rugged parts with & high diversity
of micro habitats (Acocks 1373).

These mourntaincus areas supported a whole spectrum of
pctertial prey species especially in the Dacrmndraai Dam Nature
Reserve, where the highest prey rumbers and bicmass (excluding
cattle) were recorded. Opern savarmas in and surrcunding these
mourtaimous ranges in the Reserve, supported small and large
urgulates. A high dersity of small mammals including smaller
artelope cccurred cutside the Reserve. (See Chapter 4) The
circadianm activity of especially arntelaope is relevant during the
cold winmter months, when they seek refuge in the dernser
mourtaimcus bush away from the water {(Doorndraai Dam).

Restirng sites were alsa a}ways o the ridges of mountains to
erniable proper viewing of the surrourding area. It was thus
impossible ta approach a lecpard without being rnoticed. No

selecting for restirg sites in the Doorndraai Dam Nature Reserve
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was evidert.

. The male lecpard in the presernt study withcout excepticrn
returried to the same daily resting places whern large prey was
captured.

According to Bothma & le Riche (1984) lecpards im the
scutherr Kalaharl seldom spernd two successive mights in the same
part GF-thEiF ramnge. During the hot houwrs of the day they lay in
the shade of a suitable bush cr tree or take refuge in the caal
underground in an aardvark o porcupine burrow.

Leapards in Menya (Hamiltorn 1981) alsc rested in & different
place sach day, except wher they had large Kills cr small cube.
They did, however scmetimes returr to the same tree o vock i
the course of time and seemed to have scme favoured resting
places as beewn fFournd inm the Maboomspruit study area. The
lecopards in the Cedarberg alsca appeared to rest im different
places each day. There was ro clustering of radic plots that
wonld have suggested the use of favourite resting sites (Mortorn
& Hewley 1387).

Lecpards fregquermtly show maximum activity at might, with
activity declivmivg to a miminum at midday (Surnguist 1381). These
patterns can however be vastly affected by the amcumt of human
interference. Ir the scuthern Kalahari where ra humarn
interferernce exists, lecpards rest frequerntly saorn after the
orset of their mightly movements, and again when they approach
the end of such movements (Ecthma & le Riche 1384). Radiw
collared lecpards in Heroya aisa moved mostly at wmight and rested
during the hoatter hours of the day (10hR00 to 17R0OD) (Hamilteor

1381). However, ir agreemert with Eertram (1378) they sometimes
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move at anmy time of day amd Hamiltom (1381) recerded lecpards
hurtirg or two cccasicorns at 03h30 amd 15ShHO0 am hot days. Keriya
lecpards showed a sharp ircrease in activity betweern 18R00 and
19h00, with a mare cr less contimucus movemernt throcughout the
might.

Ir the Cape Frovirnce leapard activity patterms did rct
support the popular belief that lecpards are maostly rocturrnal.
Norteor & Herley's (13287) results show that the lecapards were
most active during the day, with peaks im the late morming and
late afterrncor. Lecpards were alsao usually irnactive far most of
the early morming from midright till after surrice, Durirng the
day they were recorded as active urnder a variety of conditicrns,
and were rct apparerntly by high temperatures. (Mortcrm & Hernley
1387)

Ivi the Waterberg, lecpards showed almost exclusively
noecturnal activity patterrns with early everning (18h0D to 135RO00)
and morrming (04K00 to OShOO) peaks (Fig. 18). However the later
peak ir the male is based more orn directicrmal mevemert
(travelling). This seems tao be patralling related (territory
mairnterance or female interacticrs) ard/cr to cptimize
positioming, i.8. to move cut of a potential high humanm actiwvity
zome to a more isclated zame. This activity was especially
evidert whert ric large kills had beern made the previcous might or
early morrning. Early evering and thraough the right activity
peaks, 1irn both sexes, seemed to be mere hurting related,
although the above-merticred furcticrms sheould alsa be expected

to be relevant.
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Im the female the morning peak (04000 ta 0ShOD) was less
praomimernt, as her territory didrn't expand freguermtly inmtc human
activity zomes. The smaller size of her territory aleo
facilitated territarial maimtewmarce.

A possible explamation of winter movement inhibitiorn could be
the low winter temperatures (as low as —63:) experienced in this
time irmterval durinmg the study pericd. This temperature impact
could alsc be reflected in the movement patterrns of larger
ungulate prey species, thereby makinmg them more available in the
dernser rough terrain to lecpards.

The incidernce of large kille alss has an inverse effect an
activity, as a lecpard wauwld spend most of the wight at the
carcass feedirng at inmtervals. Rain showers per se did not seem
to have anm influerce on activity. The radic collared male in the
Nabocomspruit study area travelled extersively on two cocasions
during heavy thunderstorme.

The straight lirne distarnce betweern restirng sites of lecpards
o comsecutive days (the daily distarmce) varied in Kernya From
leacpard to lecpard more or less in direct proporticon to the size
of the animal’s haome rarmge. The =mallest distarce recocrded was &
subadult male (0,3 km). That of an adult female was calculated
to be 2,0 km, while thase of five adult males varied From =3 ta
4,2 km, with a mearn distarmce for all five males of 2,9 km.
Maximum daily distarces recorded wvaried fram 4,3 for the adult
female to 8,4 for the adult-male.

The mearn daily distarces of the study lecpards in the
Cederberg {(Cape Fravirnce) were very similar to those found in

Mernya, where it varied fram 2,3 to 4,2 km (Nortowm & Hemley
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1987). In the Stelleribasch area female daily distamces of 11,2
km, and daily male distarnces of &,7 km were reccorded (Narton &
Lawscrn 13835).

Irn the Waterberg mean distances travelled inm a diel tracking
pericd give more detailed informaticrm in that different points
throughcout a night were 1irked ard rct anly the daily resting
sites. Waterberg figures are thus not actually camparable and
are expected to be higher. The 8,6 km daily mearn distance
travelled by the Waterberg male is however much lawer tharn the
14,3 km mean distance recorded by Bothma & le Riche (1384) in
the scutherw Kalahari. A maximum of 33,0 kra was travelled by
this male im compariscn with the maximum of 21,5 km reccrded in
the Waterberg. Females with cubs moved a mean distarmce of 13,4
km during & 24 hour periad in the scuthern Kalahari, whilst the
fFemale irn the Waterberg anmly covered an cverall distarnce of &,1
km. These higher distarnces irn the scutherr Kalahari seemed to
correlate with the higher "territories’ 400 kﬁ'iﬂ comparisan
with the 130 Rg'(female) arnd 300 kﬁ'(male) in the Waterberg.

The twa Waterberg lecpards noct only showed a terndency to
patral the edges of their territories, but their mavements
withir the territories showed they did crass vapidly backwardé
ard forwards withim the area. In the Melk River study area
tree—scoratching was very cammor. Only three tree species were

berry (Syzygium cordatum) ard ta a lesser extent (once) the

commer white pear (Dombeys returndifalia). High freguerncies were

erccurntered for the first two species
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especially along watercourses, which praobably represented areas
of high utilizaticn. In the scutherrn Kalahari tree scratching
alse cccurred frequently, in contrast with the view of
Turrbull—-Kemp (1978), that tree—scratching is rare in African
leapards o Hamiltom (1376) who never cbserved tree scratching
irn Henyan lecpards.

Accorrding to Ewer (1373) tree ccratching does rnot onmly have a
defirmite commumicatcry furncticonm, but alsc serves to meat the
claws. The selectimg of specific tree species faor this meating
process indicates that the compasiticn of the bark and/cr the
woody part of these trees facilitate this FTuncticr.

Scernt markinmg in the Waterberyg followed the same pattern as
foaurd by Bothma & le Riche (1384) i the southerm Kalahari,
‘Sechaller (1372) im the Serergeti and Hamiltam (1376) inm Hernys,
ircluding the fact that faeces does not seem to be used in any
special marmer. There is alsa nd eviderice yet that lecpards in
the Waterberg (present study) and the scuthern Kalahari {(Bcthma
&4 le Riche 1384) use specific trees as scent posts, &s lecpards
de iw Sri Lanka (Eisenberg 1370).

Urire—scraping was alsc relatively caommon along roads in the
Waterberg. Irn the scutherrn Kalahari these freguent scrapes seem
te be asscciated with squirts of small guantities of urieme on
lew shrubs or grass tufts (Bethma & le Riche 1384) and agrees
with the cbservaticons of Eisernberg & Lockhart (1372). Althcugh
rix data coculd be ascertairned iw the Waterberg, both sexes af
lecpards in the Kalahari scent-mark {Bothma & le Riche 1384).

This phericmerncrn of scentmarking was extended im that lecpards
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irn the Waterberg ocftern rolled inm the lavernder bush Lippia

rehmanmii arnd fever tea bush Lippia javamics which presernts a

stromg arcomatic smell when bruised. The leaves and stems of
these bushes alsc passess coarse hair cn which lecpard hair
sticks. It is believed that this is mot cmly Functicial in
marking a territory but the leaopard mast praobably &lsc carried
the laventel like smell with him, that wculd disguise hiszs smell
while hunting. This phemomemoﬁ was alsc cobserved by Bothma & le
Riche (1384) who described the frequently rolling in places
where cther wildlife have wrirnated o defecated.

The calling of lecpards is described by Turrnbull-MKemp {(1367)
as a harsh rasping sound. This rasping is repeated more thawm
Fifteern times im unbrokern successicor. The Waterberg
radic—callared male called on six occcasians, whereby the rasping
scurd was repeated for severn toa nine times. This happerned
betweern 21h00 and ZEZRHOO inm all cases, while he was active im the
Docormdraail Dam Mature Reserve. Smith (1377) found that
vacalisations in the Motobos Natiomal FPark, Zimbabwe were most
commer between 21h00 and thog armd again betweern 04h00 and
03h00. Although these callings are possibly primarily territory
- maintenarnce related it can alsc furmcticw as territaory
independant spacing mecharnisms as found with territorial wolf
packs (Harringtorn & Mech 1383). It's role as a commumication
measure per se is therefore relevant, for example during the
mating seasar.

A kricwledge of the dersity as well as the inmtrinmsic

regulatory mecharnisms of & populaticrn is of critical impeortarnce
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where management decisicns are to be made. This is even more sa
where the populaticorn is iwn direct competiticn with man crm the
ane =ide, but alsoc may be explaited through trophy huntimg. In
the high leapard populaticn of the Mruger National Fark, one
lecpard per & Hﬁ'(Bailey pers. coamm., ivn Hamiltarm 1381), the
populaticn appear to be regulated by food supply, but the rmumber
of breeding adults was regulated by scocial behavicwre.

Due to the lack ivn exclusivety in hame ranmges (Horrnocoker &
Bailey 1%8&; le Roux & Skinmer 198%), it seems that conspicifics
do tolerate each other as lowmg as the "imtruder” shows
submissive behavicur.

Scars and wounds indicated there was same fightinmg amang

adult=.but it's effect cm the populaticrn was mimimal as tenured

“animals remairned iwvm the same areas. Further, nome of the

mortality inm adults (18% amrually) was attributed directly oo
inmdirectly to fightivwg among cornspicifics {(Horrnocker & Bailey
1386). Im this populaticon 18% of the adults, I2% of the
subadults and 20% of the cubs—of-the—-year died arnmrmually; 4%
attributed ta starvation and 36% to predaticn or man. In spite
of this turnover the populaticrm remained conmstant.

The lecpard population im the Naboomspruit area is much lower
{ore lecapard per 53 Hﬁ) but the intersity of territorial
maintenance and exclusivety of cocoupancy seem to be
much higher, as described for Kenya lecpards (ome lecpard per 13
Rﬁ?(Hamiltoﬁ 1281). A high purﬂavev of adult lecpards prevails
inm certain Waterberng areas.

Mortality factors presemt in the Hruger Natiomal Fark alsoc

differ vastly fraom those cperating inm the Waterberg. In the
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Hruger Matiomal Fark cubs and subadults sre particularly
vulrnerable to predators such as lions and spotted hyaernas while
this factor is absent in the Waterberg. Hunting pressure here,
is directed more at yocurng and older adults. This populaticon alsc
appear to be contralled by food but sccial behavicuwr and hunting
pressure plays &8 greater role in comparison with the scuthern
Hruger Fark populatiar.

It is traditiconmally believed that most stocck—-raiding is dorne
by either old or immatuwre lecpards (transient). Esterhuizen &
Mortonm (1288) showed that most lecpards that Rill livestocock in
the Cape Frovincs are prime adult lecpards. Twelve lecpards that
were captured during the study pericd in different areas of the
Waterberg after they had allepedly killed stock, conmsisted of
Five adult males, four yourng males, three adwlt females and orne
vourg Female. MNMonme of the imdividuals were old or in bad
conditicorn as being fournd in the Cape Provirnce. Stock preventing

measures are therefore to be aimed at the populaticn as a whale.
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CHARTER 4 : DIET OF LEOFPARDS IN TWO AREAS OF THE WATEREERG.

INTRODUCTION

Because of their predaticorn on livestoack amd the subseguent
additicmal ecorncmic burden placed on farmers, the habits of
lecopards are receiving more attermticorn. Naot ormly are stock losses
of many thousarnds of rands cccurring armmually on cattle rarnches,
but the fast growiwng game-—-ranching industry is beccoming
irmcreasingly concermed about the presernce of these predators.

Lecpards are krncocwn to be preying on a wide spectrum of
amnimals inmcluding birds, fish, reptiles, small mammals and
larger herbivores of more tharnm twice their cwrn body mass, as
well as carrion {(Turnbull-Kemp 1367 3 Grabler & Wilsarnm 1372 3
Schaller 1972 3 Hamiltornm 1976 ; Bothma & le Riche 1384 and
Nertarm, Lawsarn & Avery 1388). This ability to use virtually any
paotertial prey animal they may erccournter, results in frequent
incidents of stock raidivg in farming areas.

Because of their secretive nature, much qualitative
information is still lacking regarding prey preferernce,
particularly in stock farming regions.

Ivr gereral, a correlation carn be drawn between ecclagical
factors such as prey size, distributicrm and dermsity, and the
sacial systems of felids. These factors influerce the sccial
interacticrms and movement patterns of individuals, and hewnce
shape the averall sccial arganisaticon of the populatican

{Surquist 13981).
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It is furthermore importanmt to gain more Krnowledge about methods
of capture as well as feeding behavicur of lecpards to enable
effective protecticn measures for livestock to be adopted as

part of a conmservaticon strategy for lecpards.

OBRJECTIVES

The abjectives of the investigationm were :

. Teo examirne the diet (prey items) of lecpards in twc areas of
the Waterberg {(Nabococmspruit, Melk River), relative to prey
abundarce.

b. To imvestipgate prey capture and feeding behavicur of
leapards, especially pertairning to domestic livestock.

c. Te determime prey item utilization in terms of quantitative
cornsumpticn during & wmight feeding sessicrn and the

utilization of carcasses over a pericd of time.

METHODS
Erey abundance
The riumber of large urngulates () steernbok) were cbtained from
ricr—sampling methods pravided by pame farmers. This was based
arn systematic search (total) counts and kricwrn group counts
{(Callinscn 1983).

In the case of the Doorndraai Dam Natuwre Reserve (TFAR),
cercsus data were provided by the Tramsvaal Division of NMature

ard Ermvircrmerntal Conservaticorn. This imformaticn was alsa based

cn systematic search counts amd knowrn group counts
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{Coetzee pers coamm)*. Owrn cbservations and verified copinions of
farmers were used im the case of small mammals. Small mammals

are givern only as common or rare.

Lecapard scats (n=76) were collected (Jurne 1385-Jurne 1387)
ir both study areas, along farm roads and in areas freguently
used by lecpards. Each sample was kept separate in a paper bag,
later trarnsferred to a small mylon bag amd washed in &
commercial clothes washer {(Defy Automaid, Defy Corporation
Limited, Joharmesburg R.S.A.) untill all scluble material was
remcved. The coanmterts of each bag were emptied ontoc & glass tray
arnd food items idemtified.
Lecpard arnd brown hyaerna faeces were distirguished

usirmg gemeral morphology (e.a. segmernt length, colowr) and
gspecially asscciated tracks and scrapes. Lecpard scats
with their typical cat-like "segmernted" appearance were
considered as doubtfull when less tham 20 mm in diameter. This
was mecessary due to the presence of caracals in the study
area. Most food items in scats, arnd remains at den sites were
idertified usimg cross—secticrns of hairs that were compared to
* F. Ccocet:zee

Chief Directorate of Nature anmd Ernviraonmenrntal

Cornservat iar.

Frivate Bag X209

Fretoria

2000
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photaographic referernce material.

This photagraphic referernce callecticrn was compiled by
callecting referermce material t(hairs) fram varicus parts
{flarks, marne, belly and rump) of mammal skirns cocllected in the
veld, stored at the Trarnsvaal Museum and made available by a
taridermist (M van Rooyern, Taxidermist, Rasslymn, Fretoria). In
additicrm, other referernce cocllections from photographs were made
available for compariscn (J.D. Skirmrmer, H. Kecogh amd J. du P.
Bathma)l .

The idemtificaticorm of urngulates, carnivores, primates,
lagomorphs and cther larger rodents () 1kg) were to species
level, whereas smaller rcdernts, reptiles, birds, insects and
plamts were only identified as such. When no hairs were present
i a scat the origin was recorded as urnknocwn. Additicnal
informaticrn was obtaiwmed fram imvestigations of 40 lecpard kills

oaf which 13 were cattle calves.

Informaticon regarding cattle predaticn behavicur was collected
by visitinmg farms where cattle losses cccouwred (n=13). Capture
site in relaticm to wmearest human activity, calf age, calf sex,
methoed of killimg anmd method of feeding were recorded.
Irnvestigations of 22 urgulate carcasses {(excluding cattle

calves) revealed futher information regarding prey age, SEeEX,
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foaod ceormcealmernt behavicur, method of killing and feeding

behaviour.

The gquanmtity of meat cornsumed by a male lecpard weighirng, &0, 5
kg during each of 12 feeding rights of 12 hcours where three
cattle calves were the prey was measured. Six wights were
recorded during winter {(Jure) and six in summer (December). A1l
four legs and the head of a carcass were separately fasterned to
a tree trurk, thus prevernting the lecpard tearing parts off a

carcass and dragoging it away.

RESULTS

The mammal faura (>1kg) in the Melk River area consisted of 24

catus and dog Canis familiarig), twe species of primates, twa of
lagemerphs, orne tubulidentate, ome pholidate, three rodent
species and crne hyracoid (Table 2). Livestock cccuwrring inm these
areas were cattle, dankeys, sheep and goats, these and to a
lesser extent all cther vertebrates inm the ares, were regarded
as potential food items for the brown hyaerna. The mammal faurna
{(>1kg) in the Nabocomspruit study area consisted of 19 urnguliate
species, 18 species of carniveores (including deomestic cat and

deg), ome hyraccid, two primates, two lagomorphs, one

tubulidertate, one pholidate and three rodent species (Table 2).
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Table #: Species and abundarnce of the mammaliarn faurna

irn the Melk River (13835-1388)

study areas.

Species

Ceratotheriuwnm simum
Giraffa camelcopardalis
Taurctragus arys

Eguus burchelli

Eguus zebra hartmarmae
Hippatragus sguinus

Hobus ellipsiprymnus
Hippatragus nmniger
Cormoachaetes taurinus
Rlcelaphus buselaphus
Tragelaphus strepsicercs
Tragelaphus argasi
Damaliscus lumnmatus

Orvx pazella

Tragelaphus scriptus
Hedurca aruwndirmum

Redurnca fulvorufulas
Repvceras melampus
Damaliscus dorcas phillipsi
Svlvicapra grimmia ‘
Raphicerus campestris
Orectragus corectragus
Fhacochoerus aethicpicus
Fotancchaerus poarcus

Bos spp. (cattle)

Eguus asirnus {(dornkey)

Ovis aries {(sheep)

Capra hircus (domestic goat)
OTHER

Hracavia capensis
Fapic ursinus
Cercapithecus aethiaps
Canis familiaris
Felis catus

Felis serval

Felis caracal
Froteles cristatus
Aarnyx capensis
Lutra maculicollis
Cariis mescamelas
Gernetta gernetta
Geretta tigrivna
Atilax paludirncosus

Farmthera pardus
Hyaeria brurnmea
Mellivara capersis

arnd Mabacmspruit

Abundarnce
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Ichrmeumia albicauda

Civettictis civetta

Marngos mamg

[

Ictarmyxr str

iatus

Orveocteropus

afer

Lepus saxat

ilis

Pronolagus

randensis

Hvstrix

africasaustralis

Thryormomuls

cwinderianus

Mariis temmi

mehkii

Fedetes cap

ernsis

OxnooOonOOox0nD

ODxnOooOoOo0OxnN=x3;

Table 3: Leopard diet in twa areas of the Waterberg as

determined by scat amalysis
Carcass chservaticons are in parenthesis.

SPECIES
UNGULATES
CRATEGORY I

Bos spp.
Eguus burch

MELK RIVER

SCATS

(> &0

glli 2(1)

Hippotragus

eguinus
Tragelaphus

strepsicerc

=

Cormochaste

= O (0)

taurinus
Alcelaphus
buselaphus

CRTEGORY I1

Damaliscus
lunatus
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scriptus
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Redurnca
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(¢ 60 Kg)
1¢2)
2(1)
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e
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us 140)
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UNMGULATE TOTAL: 30{(25) 76,3 25(16) &7,;5S S5(41) 72,3
OTHER =

M p A M A i e
Fapic ursirnmuws oy 8] Q{C) 0 (1) 8]
Famthera pardus Q0D 0 1400 Za F 1 2,6
Canis mescamelas 1¢0) 2,5 1{0) &2y 7T 2 2,6
Galerella Z{m e 1{1) P F 3¢(1) By 13
sanguines
Frovolagus 1) g 1¢(1? e 241y 2,6
randernsics
Lepus sarxatilis =0 Syl SL0) a,1 5 B0
Frocavia capensis 3 (0) = O (0) 0 3 3.9
Tryoonomus 1) 2yl = A0) S, 4 SCR R S
swinderiamus
Otcanves Spo. O £0) 0 140 iy i 1 L5
Mice Spp. 1 (0} 249 {0 S b 3 3,3
Hirds D{0) 0 1{d) Dy T 1
Urkorcans 20} T 1 Z{0) S, 4 & Sy
TOTAL = 1342) 35,8 1E8(2) 40,5 Z844) 36,8

Scat analysis
i e P ULl L i

The percerntage of scats (total ccocurrernce) comtaiming

idermtifiable food

items for the twoe areas

ie presented in

Table 3.

The apportunistic feeding habits of lecpards were alsc

apparent inm this study. Apart from ungulates, a range of

ather prey from baboors to small rodents and birds were
preyved upar.

Melk River study area @

Ungulate hair was found in 76,3 % of the scats collected in

this area. Impala were by far the best represented, at

33,3 % . Burchell’s zebra, kudu, warthag and klipspringer

hairs were each recorded in twe scats, while red hartebeest,

blesbak, mountair reedbuck, bushpig, duiker and damestic

goat remains were present in one scat each. Cattle hair was
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presemnt in cne scat.

Carcasses fournd included a yearling raan antelaope calf, =&
rewly born zebra foal, six impala carcasses (orne subadult male,
five adult females), two subadult female blesbak, aorme adult
female bushbuck, arn adult male mcunmtain reedbuck, arn adult male
duiker, two adult klipsprimger {(sexes unknown) and two domestic
gocats. Im additicorn, corpses of eight cattle calves were
comfirmed to have beern killed by lecpards.

Ages of the calves differed fram mewly born to 103 days old,
with an averapne age of 22 days. Sexes were evernly represented.

Mammals cother tharn urgulates featured in 35,8 % of the scates
collected in the Melk River area. Three scats comtained rack
dassie hair, twoa scats scrub hare while slernder mongoose remailns
were fourd in two scats.

2 black backed jackal, Jamescn’s rock rabbit, carne rat and
roedernt were recorded crce., Two scats were discarded inm that the
carternts could rnot be ascertairmed. Carcasses of a subadult

baboorn {sex urnkrmnowrn) arnd a carne rat were found.
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Mabocomzpruit study area :

Iv this area, 67,5 % of the scats cormtained the hair of ar
wrgulate, of which impala contributed 18,93 %, kudu and doaibker
bath 8, 1%, while blue wildebeest, warthag, steernbok and cattle
were each fourmd iw twe scats. Bushbuck, mountain reedbuck,
bushpig armd klipspringer were found once.

Investigations im this study area revealed the presence of
the carcasses of two impala (adult male and female), female
bushbuck, adult steenbok (sex urnknowrn) and a duiker male.
Lecpards tock 11 cattle calves over a pericd of 11 mormths
{(September 1986- July 1987). The ages of the calves varied from
rew-born to 90 days old, with an average of 21 days (n = 113
(8D = 10). Five inmdividuals were bull-calves while four were
heifers.

Mammals cther thanm urngulates featured in 40,3 % of the
ecats. Scrub hare remains were fourd inm three scats, while cane
rat arnd rodert hair (species urkrowr) accuwrred in two scats
each. Black backed jackal, Jamescri's red rack rabbit, slender
mongocse and viei rat only cocowred once. Ornly one scat
coritained the feathers of arn urmkraown bird. Remains of a

Jamescarn' s rack rabbit and a slender morngoose were also found.
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Table 4 : Fercentage cccurrerce (rn=76) of differernt prey
groups represernted in lecpard scats in the Melk River and
Naboomspruit study areas.

GROUR SCATS (M=78) % OCCURRENCE

UMGULRTES

Category I (y BOKg) 13 17, 1%
Categcyy II (¢ &0OKg) 4 S 2%
UNGULATE TOTAL: 55 T2, 3%
Hyracocids & 3, 9%
Rodernts 7 3, 2%
Lagamarphs 7 g, 2%
Hirds 1 1, 3%
Carmivores & Ty 9%

Frey capture ard feeding behavicun

Capture lacality :

Ivw the 19 cases of where calves were taken only arne was
killed iwm a kraal irv the preserce of other cattle. This
happened cn the farm Rocikaoppies, district Brits, in
August 1385, onmly crne kilometer from humanm activity.
Three calves were taken im cpen veld claose to
farmhouses {(800m) in differenmt localities inw the
Waterberng, while the remainder (n=135) were taken in
mourtaincus veld {(rocky areas) far (& km) Fram human
disturbarmce. All 13 calves were in the company of cows,
cr at least im their rear vicinity. Arntelope carcasses
(21) were fourmd fér fram human activity.

Methoad of kKilling @

All tern of the calves killed, where the thracat and neck

were rot already comsumed, showed teeth marks ccowrring

as haemcorrhaging uwnder the skin. In cattle calves
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yournger tharn five weeks (ri=7) all were by bites through the rnape
«f the meck. In ages between six and 12 weeks (n = 3), ore wWas
strangled (nirne weeks <ld), and the aother two were possibly
suffacated (10 — 11 weeks aold). Claw marks were alsc presernt on
the shcoulder blades of both the latter calves.

Irr the Melk River area, focur antelcpes (& roan antelape
calf, three adult female impala) were killed by suffacatiar.
Hoth domestic goats were killed by their mecks being fractured.
Iry ar impala {adult female) and cteenbok (sex unkrnowr) examirned
iry the Naboomspruit area, teeth marks were found in their rneck

amnd throat regicons.

Drag distarnce :

Follawing killinmg, drag distances {cattle calves) showed
considerable variation, varying from 20m tco 1005m with an
average of 220m (n = 10). Na differerces betweern season or
cerrelaticn between prey weight amd drag distarces were
apparent. Second night drag distarnces varied from O — 350 m {(n =
8). Firset might {(captwe night) drag distarces of two impala
females measured 416 and 1115 m.

Aw adult blesbak female was dragged 426 m after capture. Due
to advarnced comsumpticr and rainy weather it cauld not be
ascertaired whether the blesbok was killed the previocus wight or
two wmights before. Drag marks of a kKlipspringer Carcass Was

tracked for 725 m but the carcass conld rict be located.
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Method of feeding :

In tern kills investigated after the first might of feeding
{killirmg wight), radic—callared male A started by aperninmg the
belly in five cases, cowmsuming the abdomen and eating away the
erid of the ribs. Noa discarded paunches were fournd and it was
assumed that they were eatern entirely. All these calves were
yvourmger thanm five weeks.

In three aof the five cases the irntestirnes (liver and heart)
were partly consumed. The first might feedinmg patterns of the
same lecpard im the remaining five cases, conmsisted in four
cases of eatirg the hindlegs betweern the thighs, and in the
remaining case eating the brisket. In ancther eight cases where
different lecpards were irnvolved {(different regicons in the
Waterberg and therefore presumed to be differenmt individuals),
five cattle calf carcasses were imitially consumed by cpewming up
the belly arnd eating the erntrails. In the remaining three
irstarces, imitial cormsumption started betweern the thighs (n =
2) and im the chest region (n = 1).

In the case of adult impala, bushbuck, klipspringer anmd goat
carcasses foumnd inm the Melk River area, no heads, vertebrae,
femurs, tibia cr hooves were consumed. In younger antelope
{subadult impala male, rcan calf) and a zebra focal however, qnly

hooves, femurs and parts of the vertebrae were found. No
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carcasses of cattle calves were momitored up to the end of
cormsumpticr in this area. In the Nabocomspruit area however, the
radic—ccllared male crm cnme cccasiconm consumed a whale cattle calf
{(two morths old). Only the molars arnd hooves were left. Hair
plucking was recorded in two carcasses of cattle calves and two
carcasses of impala takern irv the Melk River area but onmly on a

cattle calf im the MNaboomspruit area.

Hidiwg behavicur :

I only cre instance was prey (zebra foal) hoisted into a tree
{(Burkea africarnal). In ancther five cases, the carcasses were
arly dragged away. The leapard did however, return the following
might to feed. In thirty five cases carcasses were taken intc

derse scrub cover. OFf these, six were covered with leaves and

twins.

Cormsumption

The first calf that was weighed following successive feeding
mights was killed on 2 December 1986, on the farm Baviaanspoort
{Nabccomspruit study area). During the first might only the
abomasum anmd parts of the intestine were eaten. The calf weighed
45,5 kg at that stage. During the second and third rniights 10,1
kg and 8,2 kg were consumed respectively, followed by 3,5 kg on
the fourth night. Unfortunately, the remainder of the carcass

was remaved by the leapard on the fifth rnight and the remmants
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cauld mot be foumd. An average of 2,2 kg was therefoare consumed
per night. This radic—ecallared lecpard moved out of the area
durinmg the sixth wight. The cecond calf was killed by the same
_leapawd durirg the wmight of 12 December 1986, alsa on the farm
Haviaarnspoort. Durimg the wmight «f capture approximately one ko
of meat was cormsumed from the groinm area. When fasterned apainst
a tree the calf weighed 33,2 kg. During the second and third
mights the lecpard consumed 10,8 and 2,3 kg of meat
respectively. The fourth night a further 8,6 kg was removed. The
lecpard did not, however, returt again and the remains (head,
tibia amd hoacves) were consumed by blachk backed jackals. An
average of 3,6 kg of meat was therefore comsumed during this
pericd per feedinmg night. 0w the everning of 3 juﬂe 1387, ancther
calf was takew by the same individual on the Ffarm Cyferfonteirn.

Whern discovered the rnext morming, approximately two kg ad
beew eatew from the breast renicrn. The seceowmd might 6,8 kg was
corsumned, followed by 5,6 kg, 6,0 kg and S, 1 kg of meat
successive niphts. During the sixth and severnth mights 4,8 arnd
4,2 kg meat was eatern. The remaine {(head and left tibia) were
lacserned and carried away by the lecpard on might eight. The
lecpard left the area during night wire. Arn average of 5.4 kg

meat was consumed durimg this pericd per feeding wight.
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DISCUSSION

Methods used irn the past to determire prey species utilized by
leapards differ from indirect observaticorns (Bothma & le Riche
1384) im the scutherr Kalahari, to direct cbservations ir Kenys
(Hamiltce 1376), in the Serermgeti (Bertram 1388), and in the
Trarnsvaal Lowveld (le Roux & Skimmer 1383). Althcough some of
these studies were supplemented by means of scat analysis in
determiming diet, most studies have had to rely sclely on
informaticrn gained by scat amalysis (Grobler & Wilsanm 1972 in
Zimbabwe; Smith 1377 in Zimbabwej; and Norton et al. 1386 in the
Cape Frovirnce).

Due to their stealthy habits, Waterberg lecpards could anly
be studied imdirectly primarily through scat analysis and
tracing Kills in identifying prey items. Frey availability
rather tharn mere prey biomass are important to a predator.

In a prey aburndarce scernaric, the food available to &
leapard is imfluernced by prey size, physical conditicw, habitat
type, sccial structure and aggressicon and mcrtality agents
{Hruuk 1986). Ffrey size as a furcticn of prey availability has
beer documerted inm studies all cover the lecopard’s range.

In the Waterberg the majority of scats comtaived the remains
of urngulates (72,3%). Those weighing less than €0 kg {Categocry
I1I1), comtributed 535,8%. It is however most likely that
sub—adults of species weighing more tharm 60 kg were invoelved, o

that mortality agents of some kind were present in the case oo f
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adult irndividuals. Umfortumately hair identificaticorn does not
reveal imformaticn regarding age of prey but in cbhservaticrms an
carcasses {(kills), where adults weigh >6&0 kg, both kills were
Juveniles.

Ecthma & le Riche {(1984) alsa found a clear preferernce Tor
medium =irzed mammals in the scuthern HKalahari in both male and
female lecpards. Frey larger than adult springbcok was caught
infrequertly. This agrees with cbservaticns o lecpard diet in
Tarmzamia (HKruuk & Turrner 1367), Zimbabwe (Grabler & Wilsaom 19723
Smith 13977), the Transvaal Lowveld {(le Roux & Skirmer 1383) and
the Cape FProvirnce (Nortorn et al. 1986). It alsc supports the
suggesticm by Seidensticker (137&) that prey size is impcrtant
‘iﬂ prey selecticrm by lecpards. In matural and relatively =table
ecasystems, felids, in commcr with many cther carnivores have
little effect on the mumbers of individuals in prey populations
(Simeclair 1979, Hornocker 1370). However there can be effects of
predaticn on the age-compositicon of prey populaticns o their

—

physical cornditicor.

hemicrus, but amcrngst elk they preferred young amimals
{Horrmooker 1970). Feral cats and Eurapean wildcats alsc select
yourg rabbits, and rabbits suffering from myxamatosis (Corbett
19733 Liberg 13881).

Frey size as a functiorn of prey availability in the lecpard

is alsc of great importarnce in a cattle protecting strategy
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{see Chapter &), as anly calves up to four maonths are vulnerable
to lecpard predaticrn. Habitat type carn alsa have an imparﬁant
effect arn the availability of certain prey species ta felids
(Kruuk 1386).

The eviderice that humting success is highly dependant upaon
the amcunmt of available caver {(Schaller 1372 5 Hornoocker 1370
Corbett 1373) supporfs the assumpticorn that the rumber of places
where prey canm be successfully stalked by predators is limited
{(Hruuk 138&8). Iw the =scutherrn Kalahari Bothma & le Riche (138%3),
furthermore, recorded coptimal positicming ivn the leopard whereby
poterntial prey were selected from a high varmtage poinmt. Thus
canfirming the cormcept that cover and sight play an impartant
role in hurmtirng by cats {(Eltrimgham 1373 3 Kruuk 1986).

Certain features can however further assist the predator. In
the Waterberg all game ranches are game fernced. The amcurnt of
available prey in the territory of each lecpard is therefore
canmstant over the seasconms. These farms are furthermore stocked
with varicous game species, which are forced to use sub—optimal
derse arnd roacky mourtain veld durimg certain pericds of the
vear. This faveocurs the hunting techrnigues e.g. stalkinmg and
ambushing used by lecapard.

Especially plains and cpen savanma species like blesbak,
impala, Burchell’'s zebra and red hartebeest wculd be vulrerable

to lecpard predaticorn undey such conditions.
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Although the abundance of impala in the two study areas could
accourt for the high percerntage of impala remains (33K) I
lecpard scats, the rocky habitat defimitely favoured the hunting
techrniques of lecpards. Only one scat contairned the remains of a
blesbcok. This could be due to the relatively low rumber of
blesbak iw the study area. However on two farms Mlipfantein and
Lady Grey, blesbok populaticons showed & growth rate of 6,0 and
8,0 % respectively. The role of predaticrn cculdn’t be excluded.
Ir twe African Naticmal Farks, Nairoebi amd Kreuger, predation by
licris caused a sericus decline in wildebeest populations, after
mar had imterfered by puttirg in ferwes and by charnging the
grass burning regime {(Rudnai 1974 3 Smuts 1378). In both cases
wildebeest were forced to graze inm lomger grass, and were
'therefore more volrmerable ta licon predaticon tharn previcously.
Gibb, Ward & Ward (1378) described the almcast complete
extivctior of a (ferced) rabbit populaticon by feral cats in New
Zeeland. RAlthough baboorms were common in the study area nco scats
comtained baboorn remains. Only one carcass, killed by & leapard
was fouﬂd.fit has beer sugpected that baboons are able to aveoid
predation Ey lecpards, probably due to their ca—cperative
mobbing behavicur (Fiernaar 136%). This view i; alsa shared by
Hamiltor (1381) in Kenya and Nartorn gt al. (1388) in the Cape

Froavirmee. Hamilteorm (1381) is of the apinicon that leopards do

S~
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take babacoris, particularly the young when they get the
apportunity, and therefore apparertly have some effect on their
populaticns. He however believes the effect to be exaggerated.

Leapards may nevertheless have an impartant effect on
celecticnm of resting places, and therefore movements of baboon
trocps (Smithers 1383). BSame lecpards are knowrn to specialize in
hurt irng baboorns, as in Kernya (Simons 136&8). This is probably for
the very goad reason that little cther food is available for
lecpards, as capture is not without wisk. The formidable canire
teeth of baboans are capable of inflicting real damage arn &
predatar.

Over the pericd February 1385 ta December 1387 oarne lecpard
was kreowrt to have beern killed in the Waterberg by babocons. The
lecpard was torn ta pieces at the Poclice Traiming Terrain at

S o
Ramkins Pass (25 1575 30 30'E) iv December 1386.

There are alsc idicsyncrasies, the crigin of which is guite
cbecure. Estes (1367) rncted am inmdividual lecpard addicted to
killimg black backed jackals;JBathma & le Riche {1384) alsc
reported on the developmernt of imdividual taste in & scutherwn
Kalahari lecpard. A male lecpard killed six times in 12 days,
Four of the kille being porcupines ambushed as they emerged from
their burraws;

._Bothma & le Riche (1383) furthermcore presented data which
imply that the varied reaction af lecpards to their prey may be
related to past experiernces. Gemsbak, probably the mast

C

o
S
=
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aggressive prey of leopards in the scutherrn Kalahari amnd known
to have kKilled liorns, spotted hyaemas amd lecpards (Elaff 13973)
are approcached carefully. Lecpards respond by elaborate stalking
armd ever aptimal positioning, especially whern hunting a gemsbak
calf attended by a cow. This varied hunting approcach to
different prey types thus supports the concept that lecpards
exhibit imdividual variaticnm inm hurnting techrnigue as suggested
by Leyhausern (1973) for cats in general and by Schaller (13972)
for licms. This variaticer may be based on differernces between
the sexes, or related toc sccial rark.

Mary game ranches in the Waterberg are also overstocked with
game. Lecpards may be more selective among relatively large prey
{uravailable) irn cases where these prey categories suffer from
'limitiﬂg factors such as hurger and disease. The manifestation
of disease in such stressful situatioms is well kmown (Lightfoot
& Narval 1381).

T As an impertant scavernger (Turnbull-Kemp 1367 ;3 Hamiltaon
1981) lecpards are favoured when mortality agents (e.g.diseases
etc.) are present, which make large unavailable prey available.
A= scaverngers they will feed on animals such as elephants
{Hamilteowr 1881), and litter arcund deserted camps (Turrnbull-Kemp
13967) . )

in the Melk River study area, on the farm Sliedrecht,
lecpards attacked wournded animals on twoe cccasicms. In both

cases the impala was wournded. but effarts ta find him were
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killed {teeth marks arcunmd throat) arnd partially consumed by &
lecapard. Turnbull-Kemp (1367) evern ncted the fact that leapards
have beern attracted by shots, krcwing these to mearn potential
food, in Herya.

Irdeed, lecpards will eat almost any arnimal available, amnd
this adaptability is perhaps the species greatest strengh apart
frcom it's secretive habits. Moreover because lecpards have such
a cathcalic diet they are less sericusly affected thanm cther
large predators by the declirme or dissappearance of populations
of any ane, or several of their prey species {Hamilton 1381).
This apportunistic feedirng habit has brought them irta direct
comflict with cattle farmers and evern rowadays into comflict
with game farmers.

Over a large porticwm of their range lecpards’ natural prey
has beer reduced to such low levels that they have to utilize
altermative prey such as cattle calves. However the fact that
cattle calves are am easy prey alsc eleviates their preference,
evern iw the presemce of arn abundance of octher prey species.

I Formulating a cattle calf protecticn strategy which‘EE
are of the crucial compomernts in conmserving lecpards,
informaticr regarding stock capture (such as capture lacality,
calf size, killing methcod) and subsequert feeding behavicur
{which irncludes carcass handling) is of the utmost importance.
The fact that onmly orne calf cut of 19 was killed in a kraal rnear

humar activity, shocws that the natural tenderncy of leacpards is
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to avaid such areas of activity.

Lecpards in the Waterberg furthermore alsc selected calves
up to three mornths old. Although calves up to five months have
been killed, this =eldcom happews and carn be regarded &s very
infrequent. This informaticn regarding capture lacality and prey
age forms arn important part inm a proposed cattle calf protection
styrategy (Chapter &).

This must hcowever be seen against the background of the
presence of possible problem lecpards. A problem lecpard as
defired im Chapter & as being a troublesome stock—-raider who
makes a habit of stock—-killivng armd will go to extremes to
predate orn cattle calves, in the presence of calf protection
measures (such as kraals etc.). Thaée lecpards can’t be
-accﬂmmodated ir a calf protecticr strategy (CFPS) amd should be
destroyed as effectively and guickly as possible. It is
herce crucial to react promptly and effectively in eliminating
such irmdividuals, without affecting other camporents of the
ecasystem. An appropriate knowledge of the capture and feeding
behavicur of a leapard is thus of great importance to first,
idermtify the species irnvalved in the killimg, and to
subsequertly take the rnecessary acticrm.

Irn gerneral lecpard without excepticrm Kill their prey
by either strangulation cr a bite through the nape of the neck
{Turrmbull—Kemp 1367 ; cwrn cbservaticrms). In the Waterberg cattle
calves ycunger tham five weeks (n = 7) were killed by means

of bites through the mape of the meck. Calves betweer six and
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twelve weeks acld were strangled (n = 3). These are comsistant
with the firndiwmgs of Eltrimgham {(1373) and Bothma & le Riche
{1384) who described the predominant killing method toa be a
throcat amd neck or head bite.

Black backed jackals may alsc strangle their prey. Roberts
{1386) described the use of distance betweern upper canines
to distinguish betweer black backed jackals and cther predators
{degs) of sheep in MNatal. An average of 26 mm was found between
puricture holes as caused by the upper canines of black backed
jackals {Raberts 1286). Furncture holes caused by Waterberg
lecpards varied from 38 to 48 mm apart with an average of 44 mm
(vi = 4).

In comtrast to lecopards anmd black backed jackals, brown
Byaemas doa rmiat go forr the throat but rather kill by bites across
the rump or cn the head arnd rmeck. It must however be stressed
that brown hyaernas and black backed jackals seldom are involved
inm cattle calf predaticr in the Waterberg.

During the three year study pericd only cme calf was
hbelieves ta have beew killed by a browrn hysemnma. One kill whereby
a black backed jackal was imvolved has beern recorded.

The killirng method of lecopards furthermore enables the
possible use of a taxiec er lithium chloride (Stream 1378) collar
ori cattle calves as has beern used against coyotes on sheep
{Mc Bride 1374). This however reeds further investigaticon before
applicatiacrn to the lecpard.

Ir cases where the imterpretaticon of killing methods is
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mot possible due to advarmced consumpticr o putrefacticnm, the
predatar imvalved can fairly easy be identified crm feeding
methods and/ocr- clues such as spoor and scoratch marks. This
informaticen carn however not ascertain the killer, but merely the
feeder. The browrn hyaerna, umlike the leopard, is & very untidy
feeder, and will cormsume a carcass to the full, inmcluding the
Femur and the head. Black backed jackals alsc have guite &
sistematic way of comsuming a carcass {Roberts 13286).

Iv 24 krcwrn Rills inspected iv the scuthern Halahari, hair
was licked or plucked away fram the body of the prey in five
before eating (Bothma & le Riche 1384). This observationm agrees
with Schaller (1372) and Smith (1377). Hamiltor (1376) haowever
fourmd e incidernce of hair pluckinmg in Tsavoe leopards. In 40
‘killse inspected iw the Waterberg the hair of two impala and
three cattle calves were plucked or removed by licking while
feeding.

Lecpard kills are rnormally wnot left in the cpen like thaose
of black backed jackals awmd browrn hyaernas but are corncealed in
thick cover or sometimes hoisted inmto trees. Only five carcasses
were left urmcormcealed under trees inm the Waterberg. The rest (n
= 35), with the excepticn of ore, were concealed im thick ground
CEvET.

Six of these concealed carcasses were also partly covered
with brush or planmt litter as found by Smith (1377) in Zimbabwe.
In the scuthery Kalahari Bothma & le Riche (1384}, found »no

evidernce of such attempts.
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Hoistinmg of prey items by lecpards cccurs throughout its rarnge.
In Chitawarn Naticrmal Fark {(Seidensticker 1376) lecpards pulled
about half of their kille inta trees. In the Londoclozi Game
Reserve, le Roux & Skinmer (1383) fourd 76 % of carcasses being
hoisted into trees. As scavengers are fairly low in density in
the HKalahari, arnd as lecpards usually kill medium—sized prey
which are comsumed guickly, they are not boathered by scavengers
ta the same externt as they would be in more humid areas. Only 17
% of kills (m = 24) were stored in trees (Bothma & le Riche
1384) .

In the Waterberg omly 2,4 % of the Hills {(n = 1) were found
in trees. Holisting of carcasses was alsx fournd to be wacommorn in
the Matobo Hills Naticwmal Park, Zimbabwe (Smith 1377). This as
ir the Waterberyg, suppocrts the comclusicey that lecpards rarely
store kKills inm an area devoid of large scaverngers.

Due to the absence of large predators such as spotted hyaena
arid licvis im the Waterberg {(apart from brown hyaernas) lecpards
did rmat seem to experience competiticr fraom scavengers (BErain
198;}. Although rno evidence of interacticns between lecpards and
browrn hyaernas were found, it is believed that lecpards are
dominant over browrn hyaernas (Mills 1381).

In carryimg o draggimg the kill to & place of
concealment or security, cornmsiderable distances are sometimes
cavered. Irn the apen intericr habitat of the scuthern

Kalahari, the mearn distance of 410 m (males) arnd 742 m
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{fFemales) which lecpards dragged o carried prey to suitable
cover (Bothma & le Riche 1384) were greater than the average of
120 m (wet season), =260 m {dry seascrn) arnd 1600 {(maximum)
reported by Smith (1977) for Zimbabwe lecpards.

The capture might dragging distamces in the Waterberg varied
betweer &0 m armd 1115 m with a mean distarce of €30 m. A female
leapard dragped a cattle calf 916 m and an impala female 1115 m
to bwe waiting cubs. Secornd wmight dragoing distances in
Waterberyg lecpards varied fraom O to 350 m with a mean distance
of 98 m. Cattle calves were without excepticrn dragged to &
vartage point o into thick cover. It seems that the presence of
cubs arnd of human activity in am ares, influernces dragoing
distarces in the absernce of licrms and traditicomal scaverngers
such as spotted hyaenas.

Accordirmg to Turmnbull-Kemp (1367) the maximum irntake of Fewd
at arny time by lecpards is seldom appreciably greater
tharm &0 % of it’s body weight in 24h. In Tsavo, Hamilton
{1981) measured the daily food intake of lecpards of kroocwn
weight, feeding cn baits of krnown weight. The amaurnt of meat
consumed rarnged from 2,0 kg to 3,5 kg per lecpard per night,
with a mearn weight of £,3 kg. Expressed as percentages of the
body weights of inmdividual lecpards, the amounts eatern o ane
riight represented 4 — 24 % of body weight with & mean of 16 %.
Thirteern (62 %) of the meals represented 13 — 17 % of body

weight and fowr~ (13 %) exceeded 20 % of bady weight.
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Bothma & le Riche’s {(1984) data in the scuthern Malahari
revealed anm average daily consumption of some 3,35 kg of meat
per day for a male lecpard and 4,3 kg per day for females with
cubs. Dayvs cn which no prey were caught were however included.

In the Waterberg a 60,5 kg radic-cocllared male consumed an

aQEPaQe aof S,4 kg / 12 b im &) during the summer {(wet seasan)
anmd an average of 5,4 kg / 12 h in = &) during the winter (dry
seasan) . Expressed as a percentage of body weipght the amcournt
eatern irm arne wmight represented 15,3 % of body weight in the wet
seasarn and 8,73 % in the dry seascon (winter).

f small sample size is involved, and the lecpard could
passibly have consumed cther prey pricr to the third ecalf
killed {(wimter sample) which could have depressed his appetite,
sca this apparernt differerce should be treated with cauticrn.

O the cther hand, very low wmight temperatures were
experienced (—5%) at the time wher carcass thres {(winter periocd)
was corsumed. These low temperatures delay pubtrefacticonm and
hernce prolomg the pericd of meat availability. This is
clearly reflected inm the lorng pericd spernt at the carcass {(eight
nights). Carcass comsumpticn inm the summer mornmths, when insect
activity is praomirnent and putrefacticorn is much more rapid, did
mot last larvger tham fouwr nights (n = 32). This may have
imfluernced rate of comsumpticr. Humarn disturbance played rnoc rale

durirng these periocds of carcass comnsumpticrm.
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CHARTER S : LEORARD TRANSLOCATIONS

INTRODUCTION
Trarnslacaticr of mammalian species has received irncreasing
atterticn cver the last few decades. First because the natural
areas where these predatcors cccur are shrinking and they
therefore come irntca direct cr indirect conflict with human
interests. Remcavirng such prablem carmivores is aoften the aonly
chaice. Secandly, marny populations were and are beirng depleted
due tc differenmt humarn actions. Therefore, in an attempt tc
re—establish viable populaticnms, individuals are beirng
imtroduced from elsewhere.

The cbjectives «of these varicus research or mariagement

‘acticrms are represented by the follawing approaches :

1) Captive breeding and re—establishing a species in areas
withim it's historic rarnge, where it has beern exterminated
{Herishaw & Stephewnscon 137435 Carley 1381; Pettifer 1380;

Vari Aarde & Skirmer 1386). This is especially relevant in the

case of erndarngered or rare species.

Locally aburdant species captured in the wild have beern maved

o

tc areas where they were exterminated or to stimulate

existimg mon viable populaticns (Fenzhorm 1371).

3) Wildlife biclagists are frequently requested to resalve

conflicts betweern e.g predatcrs and man. Translocatinmg such
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irdividuals away fram the area of conflict has been canducted
to determinme the feasibility of re—establishing these species
elsewhere, where na conflict weould exist (Craighead 13763

Miller & Ballard 1382; Meagher & Fhillips 1383; Skirmer & Van

Aarde 1387).

Studies have alsc beer carried cut to investigate primarily
fram awm academic paint of view, which mechanisms are invalved
inm eriemtaticn during hamiﬂg-behaviour, following a
successful reloacaticon. In all these cases animals were not
erclosed and cculd disperse as they wished (Griffa 139613
Murie 1963; Robinscn & Falls 1365; Sheppe 196353 Mackintash

1373; Cocke & Termar: 1377).

Althcough predatcrs have beern and are being translccated orn &
regular basis all aver the world as a management arnd
conservation strategy, there is relatively little imformation
available or the fate of these carmivores after release.
Hamilter (1981), mernticrned that almost without excepticrm,
failures were described, with few acccurnts of success. The lack
of well mormitored post release movements is evident. Orly
studies on wcelves (Mech 13703 Weise, Robirnscon, Hack & Mech 1370;
Fritts, Faul & Mech 13984), brown bears, Ursus arctas {(Harger
13703 Alt, Matula, Alt & Lindzey 13773 Mc Arthur 13813 Miller &
Ballard 1382), and ta a lesser extent on brown hyaenas {Skirnmer
& Var Aarde 1387), can be considered as representative findings.

In the Felidae crnly studies on relccation of leapards {Hamiltaom

1381), captive bred cheetahs (Fettifer 13580) and servals (Van
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farde & Skirmer 1386&) have been published.

Ir mary parts of their rarnge in the Transvaal, lecpards come
irita conflict with human interests by takirng domestic livestock
arid wild urgulates. Large rumbers are beirng caught inm the
process arnd speculation still cccurs as what to da with these

arimals, other tharm ta kKill them.

OBJECTIVES

With this background it was decided to investigate different

aspects of lecpard translcoccaticons, mamely :

a. Post release mavement patterns.

b. Miriimum distarnces and cther factors irnvolved in
preverting homing behavicur.

c. Which factors regatively influence the passibility that a
lecpard may settle inm a released area.

d. To speculate about possible mechanisms of crienmtation
irnvalved irn haming behavicur.

e. The feasability of trarnslccating leopards to areas where they
were partly or totally exterminated due to reasans which

dan’t prevail any more.

METHODS

All five tranmslccated lecpards in the present study were
culprits cr suspected culprits invelved in stock laosses, and
were pravided by the Frablem Animal Umnit of the Tramsvaal
Divisicri of Nature arnd Envircrmertal Comservation. They were

either caught by farmers and handed cver ta the Fraoblem Unit, or
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captured by the Umit itself using fall-door traps.

Durirng immcbilizaticm (8 mg/kg Ketamirne hydroachloride, Farke
Davis, Pty Ltd R.S.AR) leapards were fitted with radico-cocllars
{(Leapard A — CSIR Fretoria, RSA; Lecpard B - Telarmics, Arizorna
USA; Leapard C — AVM Instrumert Comparny California, USA; Lecpard
D — Fotchefstraoam University RSA; Lecpard E - Fotchefstraom
Uriversity RSA), and directly transferred by rocad to the release
site. All lecpards were allowed to recaover fully before release.
Full recavery was considered whern the animal could make a charge
fram the rear of the cage, without lasirmg his balarnce.

Tramsportation cages were tightly covered with canmvas ard rc
additicrmal drug dosages were administered during tramsport. In
twa cases leapards were kept for three (Lecopard B) and four days
{Lecpard C) respectively, at the Froblem Armimal Urmit pricr to
their release. This was rnecessary as they had to be drugged tca
move them to armcther cage for trarnsfer purpases toa the Unit at
De Wagernsdrift, while radic-collars were prepared. It was riot
ethical to administer a second dosage withim three days to fit a
radic—callar.

A lot of consideration was given to the sites for release.
First the distarnces fraom capture sites to release sites were
carefully selected. Thought was alsc givern to the status quo of
the release site lecpard populaticorn as well as the prey
situation. Translccated lecpards were released by raising the
drop dacr of the cage (still.om the vehicle), by mearns of a
pulley caperated from the safety of the vehicle.

Released lecpards were comtirnucusly monmitored for the first

five ta seven days by vehicle, after which they were fallcwed orn
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a weekly basis fram a fixed wing airecraft (Cessna 1835). Radia
tracking by vehicle orly was impractical because of the
urpredictability of their movemernts, large avernight distances
scmet imes traversed by released leapards, as well as lack of
access roads. Movemernts were platted or a 1:50 000 map, by meanrs

of trangulaticn and the aid of topographic features.

RESULTS

This female was caught by a farmer on the farm Docrnfortein
{(Kaoedaeskap) (24351‘8, E;JBS‘E) i November 13984. Due to legal
camplicaticns, the Chief Directorate of Nature and Ernviraonmental
Corservaticrn cormfiscated the animal. After the inmvestigatiar,
which lasted several months, permissican was givern to fit it with
a radic—collar. She was released on the farm Kwarriehcek (34’45

o ;
7 S53'E), 60km east of her capture site om July & 1385.

n

18,

The first night she walked 300m (Fig.17), where she remained
iriactive until the followirng might when she covered an
additicmal S500m. Night three was spernt orn the same spot.During
riight four she maved from the farm Kwarriehcek and was tracked
=ix Km further, movirmg in a westerly directiaon (4).

In the early moarning of might five she found refuge in the
Elandsberg, ancther 4,1 km away (3). The riext few days she
cauldrn’t be tracked. Her sigﬁal was however again received two
weeks later om 24 July (A). This time against the rarthern
aspect of the Boshaffsberge, 13,6 km in a straight line from

poeint 5. On 11 August she was again detected on the scuthern
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aspect of the same mountain range (B), 15 km fram the previcus
locality.

Due to the raugh terrain ercourntered I could orily locate her
a morth later at point C. Surprisingly only 6,2 km fram point H.
Uriferturiately the last signal ever received fram her
radic—callar was orn 15 October (D) from the Warmbaths/Koedoeskap
tar road. This was cnly 3,1 km away fram her capture site.All
ensuirg attempts to find her were urisuccessful due to a possible
transmitter failure. However I received back her radic—callar,
almost a year later on 25 September 1386, from a game farmer who
had killed her at paiﬁt‘. At the time she was apparently near

the end of a lactating pericd.

This large male came from the farm Spitskop (35045‘8, 28
52'E) iwm the Brormkhorstspruit district and was released ocn 3
July 13986 irn the Waterberg, on the farm Sliedrecht (23 58'5, =8
15'E). Durinmg immobilizaticrn he was fitted with a radic—ccllar.

The first night he maved of f at remarkable speed. After
appraoximately four hours of tracking, the receiver gave problems
and h;d ta be takew ta Fretoria for repair the rnext day. Only a
week later could the trackinmg effort be continued. This time
with the aid of a fixed wing aircraft (Beecheraft Z10).

Approximately six hours of flying were irvaelved whereby
almost 900 Rnﬁwere cavered, without success. Four months later
the area irn the vicimity of his capture site was alsa
unsuccessfully covered. No eviderce has since came to light as

ta the fate of this lecpard.
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Alsc captured at Spitskap (25 46’8, =28 S2'E), on 13 April

1387, the female lecpard was released on the farm Baviaanskloaf
(2;’15'5, 35355'E) riear FPotgietersrus the following day
{(Fig.18), after being fitted with & radic—cacllar. This was 1635
km from her previcus territory. The first night she taak up
residerce 1,1 km higher up the mcuntair (1). Here she remained
iractive imtil the following night, after which she moved 22 km
inte a smaller ravime (2). During night three she did rnot shaow
ary directicrnal mavemernt and remairned inm the same small ravirne
(3}).

The first directicral movemert took place on the fourth might
wher she coavered 4,1 km (4). The fifth and sixth wights she
meved 1,8 (S) and 7,8 km respectively. However she suddenly
charnged direction during might seven ard headed back irn the
directicor of point of release. Seven km later she became
imactive at lecality (7).

Or 1 May 13987 she was found inactive 7.4 km (A) from her
previacus monitored locality (7). Ten days later her sigrnal was
received from the Daorndraai Dam Nature Reserve, 345 km further
(B). A week later (17 May 1387), it seemed as if she had settled
i the area because she was only 3,6 km (C) from point E.
However ancther week later she maved 21,1 km (D) and cn her way
crossed the busy Ni Highway ta the rnorth. On 30 April 1587 she
was lccated 3,6 km further (E), and on the fourth amd sixth of
May arcther 8,1 km (F) armd 1 km (G) respectively in the
directicn of Zebedela.

The last sigrnal to be received from her radic—cacllar was on
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16 Juwe 13987 (H), 12,3 kmm irn the directicorn aof her released site.
After almcst mine weeks she was therefore approximately 15 km
fraom her initial site of release.

Durinmg this pericd she caovered a mirnimum straight line
distarnce of 81,1 km. Despite five haours aof flyimg whereby vast
areas were cavered (3000 km%, e sigrnal ccoculd be detected. Her
dissappeararnce could have resulted from a possible tramsmitter
failwre o that she had beew caught by & farmer and the

radic—callar destroyed.

Lecpard D was a yourng male that was trapped on the farm
Dacrnkloacf (Assern) (EJ)OB’S, E;)ES'E) om 20 July 1987,
radic—callared and released in the Doaorndraai Dam Nature Reserve
(25)17’8, Eé)AB’E) three days later, 143 km from Doorrnklaof
(straight lirme distarnce). The first night he walked 1,4 km into
mourntain cover, where he remained inactive unmtil the following
day (1) (Fig.19).

Although loacally active he only moved approximately S0 m the
rnext two nights. During rnight four, five amd six he covered 2,0
kmy, 3,1 kKm and 1,0 km respectively (3,4,5). Orn 8 RAugust 1387 his
sigrnal was received on the cpposite side of the Daorrndraai Dam
(Poirnt A), ©,5 km in a lirne walking arcund the dam.

Ter days later aon 18 August he still wandered ir the same
vicirnity (H), anly 1,2 km from the previcus site (R). On =0
Aungust we fournd him still ccS withirn the bourdaries of the

Reserve, 2,8 km from point B. On 3 September the first sigrns of

possible settlement in the area were evidernt. He anly moved 3,1
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km (D) in the directionm of point A.

Exactly two months after release a strong signal was received
froam poinmt E, less tharn 0,8 km from the former locality. This
was approximately 14,1 km in a straight lime fram his site of
release, but anly 4,2 km in & straight lirne of sight over the
dam. At this point in time there were stromg indicatioms that he
may have settled in the area. The rnext monmth's mavemernts alsa
carnfirmed the viability of such speculatiorns. He was located on
10, 15, 24 and 29 October at points F,G,H and I respectively.

Durimg November he also used the Reserve extensively, with
cre excepticr, and was plotted at localities J,K,L, and M an
days 4, 15,20 arnd 23 respectively. On 15 December however, his
well preserved appetite for cattle calves cournted againmst him

"and he was killed by a farmer at pc-irut‘ (Fig. 139).

After beiwmg fitted with & radic-collar this male, caught on
the farm Witpcort, was released cnm the farm Hwarriehcoek (Ef
4375, E;>53’E) cari 16 September 1387, 60 km in a straight lirne
from Witpoaort. The first three wights he spent on the koppie af
release and ivn total he did not move more tham 3 km (night 1 -
1,5 3 might 2 — 1,2 km and wnight 3 — 1 km) (Fig 2Q).

Durimg wight 4 he however suddenly dissappeared. His signal
was relccated by aercplarne aonly four days later (24 September
13287), 18,8 km rncrth of the Hoekberge (RA). A day later he headed
in the directicw of his capture site. On 28 September 1987 he
had already covered a straight line distance of 15;4 km (B). On

2 Octcber 1387 his sigmal was received 9,4 km further and still



University of Pretoria etd — Grimbeek, A M (2005)

=107~

‘0 paedDal pajean(sued] 40 S3uauaAny aseafad S04

z « (P lre I
e of

JUTATYDMALS

P ET auanbBry

A

WX €l
LHOTS HUNLAVD

“ AHANNOY AAUIASHY o =——
WVJ ===

avod O1I71dnd s
ADNVLS1d dOIddd e =—a

LNTOd ONITTIM

auz<ﬁm~:&:0h291!!$
LNTOd d5VETa |

UNIDAT




University of Pretoria etd — Grimbeek, A M (2005)
-108~

"3 _uL.m.&_um; pajeanisued] JD SualaADu asearad 3504 & 02 aunbit 4

A wr OF
avod oI71dnd z« _ —+ , £
TONVLSIA d0Iudd H“A
SONVLSTA LHDIN b \
IHOIS TUNLAVO | \
INTOd HASVATAY m
ANADAT , -
DYHEAOH |\ B
1
%
— i = abiinn e — mHu
DOI.I.. - O o —~— / E
e | - . mw
| avanot - ’
— 1
| SYAIOH 2 w
L1
IWOOHUISTAN -
YINTY

S

AOUATHAOHSHAVMS u

HOMIGIATATHANYS |

HHLVMIVVA



University of Pretoria etd — Grimbeek, A M (2005)
-1Q03-

headimg for his hame rarnge. On S October he was again lacated
(D) 13,1 km from the previcus monitoring spcet.

O 7 Octaber I detected him close ta the Vaalwater/
Nylstrcocom tar rcad (E), 11,3 km fram the former pcoainmt (D) and
therefcre definitely back withim the bourndaries of his hame
rarge, or at least within familiar terrair. This was 6,0 km from

his capture site.

DISCUSSION

According to Hamiltor (1381) based on Weise et al’s. (13735)
work on woalves, the movemernts of trarmslaccated lecpards after
release car be divided irntoc four phases namely: past release
phase, exploratcry maovement phase, directiarmal moavement phase
"arnd a settled phase.

The past-release phase, which immediately focllows release, is
relatively brief (1-4 days) and is characterised by confusion
and indecisiarn.

The secord or exploratcry phase which usually follows is
characterised by lorng unpredictable movemerts, cornsiderable
zig—zaggirg and the revisiting of places.

The third cr directicrmal movemernt phase is characterised by a
series of gererally long movements consistantly made in about
the same directicor. The last or settled phase is characterised
by reduced mavemernts to a limited area, suggestive af a
leapard’s narmal hame rarge.

All lecpards iv the present study showed a post-release
phase. They all spernt the first 1-3 mights within the vicinity

of the release site. RAll animals were immcbilized with a single
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daose of ketamine hydrochloride for the fittirng of radic—callars
and relevant measurements tc be taker. During transfer nco drugs
were administered anmd the animals had recovered campletely ow
arrival at release sites.

Drug inducemert was therefore not suspected as influerncing
this relatively inactive phase, but it was prabably an
cerientation reactiorn tcowards a strange envirarment. My firndirgs
hawever did mot show an exploratory phase succeeding the first
phase. A directiornal phase was subseguently evident and lasted
for different pericds deperdinmg orn circumstarces (distarce from
capture site, motivaticom to home seeking, etc). Leapard A which
was released 60 km in a direct line from her capture site
started directly after the post-release phase to hame in orn her
Farmer lacality by means of this directicrmal phase, urntil she
reached her destivaticr.

Lecpard C who was released 165 km fram her capture site
shawed a directicrnal phase of anly three mights averagirg 4,5 km
straight lirne distarnce per mnight, after which she started
zig—zaggirng and revisitirmg places.

Leapard D, a young male, was releasedli43 Km fraoam his capture
site but did rniot shaw & stronmg motivatiorn to walk back. He also
shawed a directicnal phase from wight three urtil five weeks
later, averaging 1,8 km per wnight.

Leapard E alsca showed directiormal movemerit after the iwmitial
past—release phase, which was fallowed through until he reached
familiar terrain.

Leacpard C which was released far fram her capture site

however showed a third phase namely an explaratory phase, when
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she started toc zig—zag after might severn. This was foallowed
agairn by a directicormal phase and shartly after ancther
explaratcry phase. The large home rarge sizes (300+ km) of free
living lecpards irn the Waterberg (Chapter 3), as well as the
long distarnces travelled each night (up to 20 km a wight), made
it difficult to determine whether arm imdividual was inm the
exploratocry o settled phase. The fact that Lecpard D did z=ettle
in his released area after almast five months, gave me the
apporturnity ta amalyse his movement patterws.

Individual C o the cother hard seemed mcoctivated arnd in am
attempt to find her way back, focllowed the exploratcry phase up
with more directicornal movemernt phases.

Fromurnciaticons made regarding factors that could prevenmt o
hamper amnimals in a homing attempt, cr regatively influernce them
settling in an area, are in many cases derived from their
gemeral behavicur pattermns and/or extrapoclated fram cther
species behavicur and/cr human inmterpretaticn. It is haowever
still of great importarce to comsider all such factors if
representative information is lacking. Studies o white—facoted
mice}ﬁeromxgggg leuccopus noveboracemnsis (Cook &Terman 1377),

Eurcpean waodmice,agademus sp. f{(Havet 1982), walves (Fritts et

al. 1384) and black bearé/ggggg americanus (Mc Arthur 13881),
hoawever, specifically addressed factors relevant to homing
behavicur.
Haminmg limitirmg factors:

Caak & Terman (1377) showéd that irn the white—-focated mouse,

haming performarnce was inversely distarce dependarnt. There alsa

did rcot seem to be a lirear relaticship betweern the twa factors.
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A threshald effect may however be imvalved after increasing

distarce to a limit. Furrer (1373) found in the mice Feromyscus

perceritage declimed sharply.

Hcomirg success was alsa fournd to be irnversely related tco
distarce irn black bears {(Mc Arthur 1381), brown bears (Miller &
Eallard 1982) and walves (Fritts et al. 1384). Fram a management
paint of view, defining a threshold distarmce is very relevant.

Firndimgs im cwme regicn for a specific species can hawever rnat
be extrapclated to arcther ecalcgical region, without conducting
arn independarnt study.

Threshold distarnces were suggested ta be greater tharnm 258 km
' for browrn bears inm Alaska (Miller & BEallard 1382). It is
suggested by Hamiltcorn (1381), that a translcoccated leapard should
rct be released less tharn 100 km fraom the place of capture. The
greater the distarnce the better.

Bath lecpards A and E walked back (haomed) fram a straight
lire distance of 60 km. The large hamerarge sizes of lecpards iw
the Waterberg SOOquimua residernt radic—callared male) mean
expasure tao larger familiar habitat. Althcugh the fate of
lecpards B and C is rnct krnown, where 336 km and 165 km straight
lime homing distarces were involved, it is feasible to suggest
that tramslcacation distarmces greater tham 130 km should be
allawed inm the Transvasal.

Furthermcre, cther factcrs like tapographic barriers etc. are
alsc expected ta influermce haming performarnce megatively.

Tapegraphic barriers had anm effect in brown bears (Miller &
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Ballard 1382), whereby a wide and braided river preverted
hamirmg. Mourtaims and lakes also influernced homing behavicur in
wolves (Fritts et al. 1584).

Interestingly, Mc Arthur (1381), fournd the rumber of ridges
ard elevatiorm gain, betweer the trapping and release sites were
highly correlated with the success of translccating black bears.
Differerices inm the importarice of distarnce amd elevaticorn gain
betweern males and females and betweern experiericed bears were
alsa identified. The iwfluernces «of the above menticorned features
ir the present study cculd anly be made applicable on lecpard D.
She had mot homed, or surely settled at the time wher I received
her last sigmal. Althcough these influences could be ruled cut,
it seemed more likely that humarn settlement played a limiting
‘yole in her imitial hominmg performarnce.

The tcwrn Naboacmspruit arnd the adjacent Sprinmgbaok flats are
situated to the scuth of her release site, with small farms
surrcurnding it. Ta the west she erncocuntered Lebca with a lat of
activity at the Zebediela Estates and townships (Mockerong).
Although these cculd be regarded as cbstacles which hampered her
irnitial movemerts, at this stage there is no certainty that they
preverted her reaching her destimaticrm, as she ccould aonly be
monitored for twae months.

In cother studies, differerces between adult and subadult
imdividuals concerrning homirng success have alsa beew descoribed.
Due tc more erratic initial direction and mavemernts, than thase
af adults, Fritts et al. (1384), suggested that subadults
{irexperienced animals) showed less develaoped crierntation

ability.
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This coculd alsa be lirmked to a lack of motivatiom to returm to
his capture site (Rogers 1377). Leapard D, a yaung male,
althaough released mcre tham 140 km from his captured site, did
rict even consider hamivg inm or his former range, despite a lack
af cther limiting factors like topographic features and human
activity. An abserce irn motivation was therefore a strong

possibility.

Settlirng limiting factors :

The importarce of motivatiom as a factor in iwcreasing haming
success also received atternticon. Because a homerange mwot arnly
satisfies an arnimal’s physical reeds, but alsca constitutes an
area withirn which it carn move with assurarnce, allawing it to
"efficiemtly use the rescurce there, tranmslccated amimals are
highly mctivated to returm ta their home rarnges (Beeman & Felton
13786).

The impcrtarnce of am animal’s sacial structure in this
motivaticwm process has also beenm described. Ropgers (1377)
cbhbserved a differernce in motivaticrn between black bear males and
females, due ta a differernce in territoriality. Females deferded
a territory whereas male black bears defernd anly the persornal
space surrcunding them as they travel throcugh their home rarnges.
Because females returned more frequently, it fallows that they
are mare highly motivated to returr.

Lecpard studies sa far,; however, shaowed that both males and
females are territcrial {(Hamiltcw 13813 EHertram 1380.

The presernce or abserce of corspecifics in the capture area

and/cr release site may alsc play an impoartant role as a
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mativaticorm ivm homing behavicur.

If we first consider the preserce of mates irn the captive
area, certain types of sccial structures, especially pair baornds
(black backed jackal), but alsc cthers like matriarchal
sccieties (lians) etoc, will ircrease motivation ta walk back
deperding on sccial status. A tempcorary bord between sclitary
species carn alsc play a sigrificant role.

The niight whern lecpard E, an adult male, was captured,
smaller leapard spoor were fcurd in the vicirnity of the trap. As
the lecpard is a salitary species, this may have beer a female
im cestrus which was tempcrarily asscciatirmg with him. The
mavements this leopard showed after release in rew habitat were
«f & highly mctivated individual. He was back im familiar
territory within 18 days, during which pericd he cavered a
straight lire walkirg distarce cver raugh mourntainms of almaost 72
kra.

The preserice of cornspecifics in the released area cculd have
the reverse effect. Hamiltcr (1378) argued that the home ranges
of resident adult lecpard males formed a tight mosaic with
little averlap, ard that detected irmtrusicnms by cther males were
seldam tolerated by the cccupants, which sometimes fought
fiercely.

As trarslccated male lecpards are strarngers to any males
resident in the released area, encounters will be hastile,
resulting in avoidarnce. Accarding to Hamiltorn (1981) such
avaidarice behavicur is urlikely ta rernder trarmslocation
successful in any release area already cccupied by a derse

papulation of resident males.
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Strarge translccated females are more likely to be accepted by
resident males. However in view of the intcalerarnce that female
felids rwicrmally show towards each cacther, arnd particularly
towards strarngers, it is improbable that a trarmslccated female
lecpard can readily settle in the released area urless there is
raom for her. Acccording to Hamilton (1381), settlement of
translaocated lecpards inm the release area will succeed arnly if
there are vacarncies for lecpards of the required sex or sexes.

Hamiltaorm (1381) alsa used the situaticr in Meru Natiomal
Fark, HKemrmya as an example. According toc his recocrds this Fark
arnice had a substanmtial lecpard populaticom, which was heavily
depleted by pcaching. In theory. therefore, Meru should have had
plenty of vacarcies for trarslocated lecpards of both sexes. The
majcrity of tramslcoccated lecpards however, failed to inmtegrate
after release. Hamiltorm (1381) believed the arswer lies iw the
nature of the species. The lecpard appears to him ta be a
species that does adapt well followirg trarmslocaticorn, bearing in
mivid that the area of release was humarn selected.

Ivn the presenmt study it was plammed to relocate leapard A in
an area with a low lecpard density, a plermtiful rumber of
pctential prey species anmd & habitat that should have satisfied
her physical meeds, yet this alsa did rot succeed. Although the
straight lire distarnce from her release site toa her former home
rarge was apparently inadequate, cther factors must have
influenced her as well.

Fer example, ir this case humar activity like carmtirnucus game
drives imvalving guests etc. had a megative influerce, due to

her imherent fear of humans, as she was captured in an area
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where lecpards were rnot tolerated. The sanctuary area intc which
she was released was apparently toa small arnd did wnot have

erncugh secluded places.

Orientaticy mechanmisms @

Mary hypotheses have been proposed regarding crientaticrm
mecharisms im mammals. Studies inm haming behavicur of the grey
wolf led to the belief that their movemernts are in response ta
visual, «lfactcry and auditcry cues, with the latter probably
beinmg the mast important (Hernshaw & Stepherisan 1374).

They argued that the walf seems drivern ta return to familiar
territary, using the strorgest acquired excgerncus cues. It must
hcocwever be memticrmed that these wolves were hand reared and
‘"thereafter released intca the wild. They would thus maintain
their affimity for humawn habitaticm amd could laecate centres of
humarn activity over long distances.

Studies o white—foaocted mice (Cocke & Terman 1377), suggest
that scomethiwg other tham vision, possibly clfacticon, may have
beers utilized for crierntatice on familiar terrairn, while visiaon
may have beeri used o arn unfamiliar area. Yisual cues such as
iarndmarks were subsuquertly found to be important inm house mice,
Mus musculus {(MacKiwtosh 1373).

Herishaw & Stephernscom (1374) alsco mentiorned an inherent or
calculated sernse of crierntaticr. Especially the latter aspect
with refererce ta indices of time and directicrn. These were
available in surn—arc, celestial amd photapericdic cues in
cambirnaticn with circadiarn biclagical rhythms.

Erickscr & Fetrides (13964) foaurnd that black bears released in
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umfamiliar surrcundings evidently wander at random until they
either find a familiar area or can establish mew home ranges. In
familiar terrairn they utilize directed movements to reach their
destimaticr. However, Miller & Ballard (1382) fcound that brown
bears hamirig was mot deperndent on random mavements, until
familiar terrain was erccurntered. Like poalar bears (Ursus

martimims) they seemed to mavigate, withcout physical referernce
points to maintain their pasition.

It therefore seems that a variety of mechanmisms are invalved
im the haminmg behavicur of terrestrial mammals, and no defimite
mecharisms are apparent. In lecpards, crne carn at this stage only
mernticr possible irherernt or calculated sernses of determining
directicrm. However, it seems most likely that they do use
auditery, visual and clfactory cues, as primary, or even
secondary rnavigatcry mecharnisms, where arn irnherent sernse of
direction is relevant.

The fact that omly twa inmdividuals hamed in, over relatively
short distarnces, makes speculation regardinmg the mecharnisms
irvalved more difficult. If one assumes the absernce of an
irherent sernse of direction, as well as any visual, alfactory
arnd auditory cues inm a lecpard that was released further than
150 km fram his territaory, he was left with aonme option, and that
was toa wander at ranmdam until he either fournd familiar
indicators {(cues) or terrain or a rnew acceptable vacant
territory. These indicators could be visual like praminent
mourtain shapes (for example Harmgklip in the Naboomspruit areal,
past aoffice towers with red lights (Fotgietersrus area) o even

the lights of towns. All these cues are visible at wight from a
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high paint over vast distarces.

Auditory cues alsc may assist in directicnm finding. Here,
scunds familiar ta the amimal like lcacamotives, large trucks on
the highway arnd evern regular aercplarme flights (inm the vicimity
of ar airport), could aid in the orientaticn of a lecpard.

Olfactory indicators are mast likely to play a rale in the
firmal stages of haming behavicur. Individual recogniticn through
the scert marks of camspicific weighbours may be an important
mechariism irm directicwm crientaticw i the lecpard, especially
where lecpards rcam caver vast areas and have averlapping hame

ranges.

Feasibility of tramsloccations:

The imitial capturing of am irmdividual is ivm mast cases due
ta scacic—ecarmamic reasans. In other words the impact this
predatcr had on the stock—farmer and his subsequent preverntative
acticori. This resulted iwm removing the armimal (trarnslccaticm) or
killirmg it. Due to the rare status of the leapard in Scuth
Africa, a lorg term conservaticn strategy for the species shcould
alsc be taker irntc consideratiom im anmy decisiorn making effort.
Carisideraticnm should be givern to stimulating or restcacking
papulaticns in suitable habitats that have been depleted for
reasorms that do wnot exist anymare.

Corntrary toa the belief of Hamilton (13981), I am of the
cpiniienr that, apart from preblem lecpards, leapards cauld be
cansidered for such a conservaticr strategy aobjective in the
Trarsvaal. Depleted populaticons could be stimulated and vacant

territories cccupied wherever the poatential for this exists. In
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the case of prablem lecpards {(as defined inm Chapter 2) they must
hcwever be killed immediately. The pricrity is therefore to
scalve the 'prablem’ rather thanm transferring such lecpards,
thereby prejudicimg the langterm conservation strategy for the
species.

Hamiltcor’s (1381) situaticorn dealt almast exclusively with
pracblem lecpards. Irn Kenmya cattle farming procedures differ
markedly frcm those practised inm Scuth Africa. In the Trarsvaal
lecpards almast exclusively (excepticn the Lowveld) irnhabit
mountaincus areas, arnd canly pose & threat to cattle calves (up
to three monthes ald) during calvinmg periads.

Usually most farmers thus have the aptiorn whern ta use
mountain grazimg and when to protect vulrmerable calves
{amti—predatcr stock mamagement). Not all of them unforturately
apply strict measures.

In Kenya, however, due to the wide distributiaom of rnatural
areas, lecpards are expected ta be present at army time ir most
cattle farmirng areas. The fact that goats are alsa externsively
utilized as stock by lacal farmers or herdsmern makes them
vulrnerable throughaut the year. Natural prey species of the
lecpard are alsca beirng depleted in some of these regiocrms. In
Kerivya problem lecpards were trarnsferred to Natiomal Farks amd if
a leapard moves cout of this human selected area of release, the
prablem of stock raiding is only tranmsferred. The value aof a
trarmsloccation is therefore q@estioned.

In evaluatirng the feasibility of tramsloccations in the
Transvaal, it is importanmt to examine the differenmt criteria

beirig used to ernable possible justificatiom or dissapraoval aof
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the acticri. The two abjectives aof a tranmslccaticrm to be
fulfilled before it can be comsidered a success are therefore
first, a sccic—ecorcomic cammitment (forms part of respornsive
mariagement) towards the landowrner and secondly to assist with
the cornservaticrn of the species, rnamely a conservatian
commitment.

Scocic—ecoricmic factors such as the attitude of the people in
corntral of the imitial area concermned should be taken intao
comsideration, im that their *problem’ must be solved.
Tramslocaticon actiorns could be conmsidered a success evewn though
irdividuals had moved cut of the area of release and settled
elsewhere in the vicimity. As long as they could complement or
strengther a lecpard populaticnm without being prablem lecpards.

A lecpard captured or bait that has most likely beern killed
by him, car be considered as the culprit, but mot rnecessarily as
a problem lecpard. Lecpards may ccoccasionally prey upcrn a calf
whern it is available without becaming a prablem lecpard. It all
depends on the circumstarnces whereby the cattle calf was taker,
for ivstarnce the locality of killing site {(was it mear human
activity etc), precauticrnary measures takern {(were cattle kraaled
or protected), as well as recent freguency of stock killing
incidences in the area.

If relevarmt stack protecting measures, as proposed {(Chapter
&) were applied, could the irncident be avoided? A first incident
in three o more years, due to poocr stock mamagement, does not
meart that a death senterce should be imposed on a captured
leapard. The same applied to a leopard that was captured with

bait, pravided it was rot killed by the leapard, after a series
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of stock lasses. Marny inmccent lecpards have beer killed in this
way, .Jjust far the culprit ta returmn agair.

Ta remove {(tranmslocate or kill) the captured lecopard would be
the anly cpticonm (resparnsive marnagement) in any situaticrm where a
lecpard has beewn caught, as few farmers would allaow a lecpard
captured o their praperty just to be released agairn im the same
area. The whale cccourrernce must be used ta enmlighten the farmer
that a potertial threat exists to his livestocck and that he
should impose precauticnary measures (preverntative marnagemert).

This was the case with lecpard A. This subadult female was
captured usirmg dormkey meat. After she was remaved from the farm,
the farmer still had problems with a lecopard killing calves rnear
the farmhcuse. This only ceased three monmths later whern arn adult
male was killed. As menticomed inm Results, Lecopard A returrned to
her former lacality after release but did rcot cause prablems.
Wher she was again captured orn ancther farm, 12 mornths later,
after she had killed a blesbak, she was imn the firnal stage of
lactaticr. This trarnslccatiorn was therefore fraom a conservation
pocinmt of view, successful im that a litter was prabably raised.

The humar factor relevant in decidirng where to loccate an
individual or set home rarnmge boundaries is aoftern subject ta bias
ard will iv many instarces rnot satisfy the needs aof the amimal.
Subtle settling limiting factors could be aoverlooked.

Translcocatiorns where the tramsferred irndividual moves cut of
the selected area and settles in ancther area cf his choice can
be seerw as makirg a pasitive Eontribution tawards the future of
the species. The conditicwm that ra praoblem amimals should be

invalved, still prevails. Evern whemn an animal returns to his
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former habitat, the whaole actian should not be caonsidered as a
failure, urless the individual starts causing damage. The
trarslcacaticor per se would however be seern as unsuccessful inm
such a case, even if it dcoes rcot cause problems. A tramslcoccaticonm
acticr would therefcocre be cormsidered ursuccessful when the
iritial status of the leapard is ircorrectly evaluated i.e. when
a prablem lecpard is relccated. Moreover, from a public apinicn
point of view, care should be taken to ensure that irndividuals
da wiat hame in on their original territory.

Lecapard D's trarmslccaticn per se cculd be considered as a
pravern success. The whale translocation acticorn however is
questicnable due ta the domestic calf that he apparently killed
i the riew area. Hawever, the farmer concerrned was alsa
.partially to blame in that rewly born calves were kept in
mourtain veld.

The strongly motivated homing ability of lecpard E, made this
tramslocaticn per se unsuccessful. After almost twa years sirice
the last signal mothimg further is krnowrn as ta the whereabouts
of this irmdividual. This may just indicate that no praoblems
arcse due to his presernce. It should be mernticrned that he was
imitially captured onm an impala carcass which he had killed. The
whale translccation acticn did therefore meet the sccic—economic
furcticr (public cpiwnicnm) irn that the arnimal was remcoved and
saccordly, he did again integrate with the local lecpard

populaticm (comservatiom furmcticm).
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CHAFTER & : LEOFRARD CONSERVATION IM FARMING AREAS OF THE TRANSYAAL.

INTRODUCTION

Leapards have ore of the widest gecgraphical rarges of large

terrestrial mammals arnd are the most widely distributed of all the worldl's
large cats. Despite years of persecutiaorm they are still ta be found in
Chira, parts of the Middle East, cover most of Africa anmd ever industrial

Scauth Africa (Noartonm 1384).

The status of lecpards has giver rise ta contraversy, but ir Africa it
is generally accepted that they are rnot in immediate darger of extinmcticn
(Myers 137&6j5;Eatar, 137835 Martirn & De Meuleraer 1387). Hcowever irn mast
Africarn courntries lecpards are 'threaterned’ mainly due toc the declive in
area of their natural habitat, their poterntial for predation an live stock
and by their use in the fur trade (Hamiltom 1381). The Scuth Africarn Red
Data Back Terrestrial Mammals (Smithers 1386) listed leapards as rare, nct
endangered or vulrnerable, but at risk. In Scuth Africa substartial leapard
pepulaticns cocour on cur larger game reserves {(Kruger Naticnal Fark,
Kalahari Gemsbok Natiormal Fark, and Hluhluwe/Umfclczi Game Reserve).
Nevertheless, a large proportion of the Scuth Africarn populaticorn cccurs
cutside these large protected areas (Narton 1384), especially in the
Trarnsvaal where lecpards are gazetted as FProtected Wild Arimals (Ord. 12,
Art.15). This means that a permit is required ta hunt leapards, except
where they have killed livestock. In such cases the imcidernt must be
repcrted ta the relevant authorities withiw 24 h.

Their presernce and future survival crm private lamd im the R.S.A. gives
cause for coricerrn. Not anly is available matural habitat declining, but

livestcck cwrners lose thaousarnds of rarnds from cattle leosses caused by
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leapards. In the process indiscriminate measures (poisaming ete.) taken by
farmers, regatively irnfluerice whcle ecosystems in that cther rare

secondary consumers disappear where lecpards are intermsively extermirated.

OBJECTIVES

Examiving a cornservaticn strategy for a specific predatecr species which
campetes with man in agriculturaly develuped areas, recescsitates
caonsideraticn of a wmumber of factors. However, in the Transvaal, with its
diverse farming activities, the situatiorn is ever mare complex.

Faer this reascr apticrms for a specific strategy carmcot always be
applied consistartly. In a glabal appraach the follawing information is

riecessary :

a. A distributicn map for lecpards in the Trarsvaal whereby viable
populaticorns and areas of comflict are idernmtified.

b. Estimated rumber of leapards in the Trarmsvaal.

c. Infaormaticr crm what is happerning iv these areas i.e. the scape of the
prablem must be ascertaired.

d. Feasible sclutiewms ard humarn anmd financial rescurces tc implemert

these, must be available.

METHODS

Infermaticr regarding distributiom of lecapards, their status inm these
areas as well as problems asscciated with their presernce, was gathered
fraom farmers, officials of the Trarnsvaal Divisior of Nature ard
Enviramental Conservaticrm (TFA) arnd the Folice. Irnformaticnm an
distributicon was plotted an a 1:250 Q00 Tapa cadastral map.

The riumber of lecpards ir the Trarsvaal was estimated by mearns of
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extrapalating informaticn gairvied fram radic callared lecpards irn the
Trarsvaal Waterberg (Chapter 3)y, Transvaal Lowveld (Horrccker & Eailey
1386; le Raux & Skirmrmer 1383), HKerya {(Hamiltcwm 1381), Zimbabwe (Smith
1377) arnd Tarzarnia (Bertrum 1578) ta their cccurrerce arnd status in
different areas of the Trarnsvaal.

Fotential scluticors to the conflict betweer farmers (cattle arnd game)
and lecpards were discussed iw depth with farmers in differernt areas and
in different situaticorms. The use of an electric ferce, actirg as a barrier
betweer lecpards and cattle calves was investigated as a passible calf
protecticn strategy (CFPS) in certain situatiorns. A 400m paddock with a
1,2 meter high ferice, consisting of five wire strairns was erected inm the
Mabula Game Reserve. Two of the strains, 100mm and 350mm above grournd
level, were electrified.

Twa damestic goats were kept permarently im the paddack for the pericd
August to September 13987, to establish whether lecpards could peretrate
the barrier. Arn electric pulse with a voaltage of seven thausard (0,2 Amps)
was comsistantly supplied cver this pericd with a battery driven Gallager
E3 ermergizer (Gallagher Faldervale, Fietermaritzburg R.S5.A). A surparmmel

{Meps Electrorics Witrivier R.S.A.) charged the battery.

RESULTS

With the excepticn of areas rorth of the Scutparsberg ard ir the
Lawveld, all leapard strongholds arnd resultant conflict Zares are
restricted to mourmtairn ranges fSautpansberg, Waterberg, Magaliesberny,
Drakerisberg etc.) and brokewn terrain in the foaothills of these mourttains

(Fig.21).
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The fallawirng lecpard devsities were recorded sa far ivn different

savarma areas of Africa :

<
Tsava Maticrnal Fark, Kenya = cre lecpard per 13 km {(Hamiltaon 1976 &
2
Sererigeti Naticrmal Fark, Tarzarnia = cre leacpard per 23 km (Eertram S 7aS:
2
Hruger Naticrmal Fark, F.S.A. = are lecpard per & km (Bailey, pers. ccmm.

i Hamiltorm 1381)
2
Rhodes Matobas Naticmal Fark, Zimbabwe = are lecpard per S km (Smith 1977)

2
Waterberg {(Mabcomspruit) = cre lecpard per 33 km (present study)

The lecpard demsity inm the Nabcamspruit area car be regarded as fairly
low, as areas with much higher dernsities exist (e.a. Melk River study area
pers abserv., Trarnsvaal Lowveld (le Roux & Skirmer 1983). Twa carnservative
cétegories of lecpard demsity were {subjectively) assumed to be
representative of core arnd low dermsity areas (Fig 21), mamely crne lecpard
per 30 k% arnd cme lecpard per &0 Rj'respectively. The tctal low density
areas in the Trarsvaal (Fig 21) totalled 19500 kg; while that of core
areas were determirned at 33500 k%'(G.I.S. Lab, University of Fretoria).
Thus, givirvrig an effective populaticr estimate of 1642 irdividuals for the
Trarnsvaal, cutside of the Kruger Naticornal Fark, Indeperndert States arnd

Selfgoverning States.

The scope_of the_ problem

How are stock arnd game farmers beirng affected?

Leapards in the Trarsvaal are responsible for taking a cormsiderable
rumber of livestack each year, the majocrity being calves up ta four mormths
ald. These calves are captured mastly inm mourtaircus veld {(racky areas),

remcte from humarn disturbarce {(Chapter 4). The presert eccrcmic depressicn
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recessitates that farmers get the maximum use cut of their land. The
current high meat prize alsca exacerbates these laosses.
Ovi game farms the impact «of lecpards on the young of valuable game
amimals must wmot be urnderestimated. Due to high costs, regarding the
acquisiticrn and reloccating of game on private property, lecpards are

seldam tolerated o these farms.

How are leapards being threatered in these areas?

The elimiwaticrn of lecpards maimly happeris by means of trap-cages, setguns
ard poiscr (toxicarnts). Trap-cages are seldom successful. Gintraps and
setguns on the cther hand are very effective although imdiscriminate when
ot used with cauticrm. These devices are not only applied due to the
abcve—-mernticrned lecpard/farmer conflict situaticonms, but are alsc important
im the local fur trade and even for traphy hurnting as some hurnters do pay
to shact lecpards inm gintraps and trapcages.

At presernt many lecpards are killed by individual farmers with
corsiderable experiernce inm killing leapards (by means «of gintraps aﬁd
setguris). Mast farmers rely on them to eliminate lecpards that have
actually killed calves. What was initially dore as a hobby and "commuriity
cervice?! is turming irntoe a profit makinmg scheme, whereby inmocent lecpards
are alsc dispased of. The present demand and high value of lecpard pelts
coampernsating for their efforts.

Foisars: such as strychnine, folidel ete, on the other hand, are used
irresparnsibly by marny cattle and game ranchers in anm attempt to destray
all predatcrs, irncluding lecpards. These paisons alsa cantribute ta the

abserice of vultures and several eagle species in most of the Northern




University of Pretpfia.etd — Grimbeek, A M (2005)

Tramsvaal (van Jaarsveld, pers comm. *).

Camplete destructicr of parts of the leapard’s rmatural habitat due to
crop farming (bush cleararce) on mastly marginal lard, may everitually lead
to islarnds of small leapard populaticoms. Such poepulatiors may mot be
viable in the larg term, because of possible loass of geretic diversity
(Humphrey 1985).

Mcre emphasis must alsc be placed arn preverting the elimivaticn of
natural prey species, especially small mammals znd game birds iw farmirg
areas of the Trarnsvaal. Mast farmers are unaware of the fact that mary
farm labourers supplement their faod supply by usirng dogs, swares and
different traps to capture small mammals and game birds. At the erd of the
day, two to three large families car have a definite influerce cr the
number of prey species.

,This trend ir scme areas mot carly leads tx darngercusly Ilcw lecpard
dersities, but alsac to an ircreased risk of calves being takern ard the
subsequert schaaling of preablem lecpards.

All leapards are patential stock killers, a lecpard that takes a calf
is rnot necessarily a problem lecpard. Only whewn takirg calves crm a regular
basis, and/cr making ar effort to get intce a paddock cr enclasure, canm it

be regarded as =a prablem leapard.

#*
J. varn Jaarsveld
F.0. Bax 33507
Karernpark
Fretaria

0118
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Electric fericing :
Durirg the €0 day trial (August/September 1387), lecpard spacr were
fournd o term cccasicorns in the vicinity of the electrified erclasure. The

ferce was however rot crossed ard both goeats survived.

DISCUSSION
Much speculaticm has arisern as to the miwimum populatiorn size of a
large mammal papulaticorn to ermsure geretic viability. It has been

established that large carrnivores generally exhibit a higher degree of

hamcozygosity arnd prabably possesses fewer alleles per gene within any
givern populaticon tharn is the case irn herbivare populaticns. It might well
be that carrnivores have fournd arncther way of capimg with their
evoluticarnary adaptability prablems. However this aspect may make a large
carmnivore less geretically adaptable and therefoare mcre vulrerable
{Leyhauser: 1386).

Much mcre irternsive research is rneeded to arnswer these guesticns an the
gernetic diversity of species and of the rumber of individuals recessary
for the lang term comservation of a papulaticr {Humphrey 1385).

For Indian tigers {(Fanthera tigris tigris) a mimimum rumber of 300
individuals has been suggested {(Leyhauser 1388). The comservative figure
of 1642 leapards in the Trarnsvaal {cutside the Kruger Naticral Fark,
Indeperndernt and Selfgaverrning States) seems therefcre fram an adaptive
variability paoint of view out_of darger.

Although infarmaticr on different aspects of gere flow of free ranging

leapard populaticrs are lacking, Figure 1 shows that differernt lecpard

papulations inm the Trarmsvaal are currently to a large extent lirmked, which
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makes watural gere flaw a paossibility.

Aricther enccouraging terndercy, from a lecpard’'s point of view, is the
vast riumber of private game rariches praclaimed im the Trarmsvaal. Although
suitable areas for lecpards thus exist (Fig.21), these may rct be
available as hamcogewecus urmits iv the future, due to ircreasing humarn
pressure. It is therefore impocrtant toa start covicentrating on the
moritoring of habitats providing leapards with strormghcolds.

What is proposed, is rict to isclate these idenmtified habitats which
would camprise thousands of hectares as rnature reserves, but rather
request that they be reserved in the future as 'nature areas’. Im arder ta
achieve this it is propoased that details of lecpard distributicon be
pravided to the co-crdirnatcors of the S.A. Flanm for Nature Carservaticn.
The S.A.Flarn for Nature Carniservation, admiristered by the Department of
Eriviraonmerntal Affairs in cornjunction with the pravincial authorities, has
as its aim the establishment of a scientifically based rmaticmal retwork of
practected areas.

The S.A. Plan, in it's selecticw of arn area, lacks at a Qariety af
factcrs such as ecclogical diversity, threatered plarnts anmd animals
scientific value ete. In the selection of an area, every effcrt is made to
ensure that only the 'best?! areas are praotected. It is possible that
habitats identified as lecpard stranghalds are alsa worthy of protection
in terms of cther characteristics. The presernce of leapards would thus be
an additiormal motivation ir a decision making process.

The reservation of arm area as a "rature area’ will mearn that there is
nc charnge in cwnership and that the lardowrner carm cortirnue with his
current activities. It will alsca mearn that a sciermtific management plan
carn be established for the total area. To erable this, and apprapriate

bourdary defimiticon for the 'rnature areas’, informatiorn about certain
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aspects of leapard ecalcagy irm different Bcasystems of the Trarmsvaal must
be available. This informaticn is alsc essential for proper future
monitoring.

Coarmservatiorn of the lecpard’s riatural prey species, especially small
mammals and game birds carrct be over emphasized. Although rnature
Coamservation aofficials canfiscate hurdreds of srares each year, the
majcority are rot detected (K. Myburg. pers. ccmm.)* due ta the large areas
invalved and the remcteress of many farms.

In this regard maryy farmers must definitely cormsider praviding

supplemertary protein raticrs fer labourers, to prevent urmecessary

burting pressure on small game. Corservation of this secteor of the fauna

will reduce the potermtial lass of cattle calves and valuable artelcpes.

In the Transvaal, cattle farming is beirng corducted urder intersive and
eétensive conditions, iwm different veld types {(sweet, mixed, scur
bushveld). This together with diverse farming policies applied by
individual farmers makes a gereralised scluticar regardinmg the
lecpard/cattle conflict very difficult.

As most losses are of rew bocrrn calves, the lecpard/cattle cartact
prablem cam be avercome to scme extent by adapting stock mawmagement to the
threat. For example syrnchronisation of calving and removing calves fram

high risk areas.

*
K. Myburg

Chief Directorate of Nature anrd Ervirarmental Coarmservat ian
Frivate Eag X203

Fretoria,

0001
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ARlthough marny farmers da practice this, much more canm be achieved ir this

regard. Improved syrchronisation of calving pericds tcgether with advariced
plarming concerwing rotatiornal grazing programmes, whereby high risk camps
are ornly used pricr ta the calving pericd, and whern calves are clder than

six mormths, carn be applied with cornsiderable success.

A calf prctecticon strategy (CFS) with the emphaéis o the preventionm of
the risk factor in terms of lacality of camps and calf age, is definitely
a crucial comporent of a long term lecpard comservation strategy in the
Trarmsvaal. On farms where such measures are impractical aor where drcacught
has caomplicated marnagement, prevenmticrm of stack losses through farm
 marniagement must be through cther acticns. The mast realistic approach
wauld be the cormstructicr of a physical barrier such as an electrified
ferice (Nortocrm 1385), which may effectively deter a lecpard from hurt ing.
However the permarernt exclusion of leapards fram large farming urnits
thrcugh electric fercing, might sclve the conflict problem but will rot
satisfy the glabal cbjective, mamely the comservaticw of the species.

Emphasis should be placed or the fact that electrified fewcirng shaould
be used as a supplementary actiorm for high—-risk paddaocks during specific
times, whern cther measures are rot possible.

In additiar, specific use of such rmeasures on a small scale, for
instance the creationm of cavernight electrified paddacks (1-2 ha) may alsa
be corsidered as protecting calves in excepticormal circumstarces.

Rlthcugh the mairternance of an electrified ferice, especially longer

fences aver rough terrain, may at first cause scme difficulties fram a
farmer’s point of view, these can be avercome. As erergisers, batteries,
shackbaxes arnd surparnels are maobile, it means that anly ame such unit set
need be used ort a farm. Experditure wise the first kilometer will cost

R2183, 00.
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It entails :
1 % Meps 122 (12v) Erergiser R 460, 00
1 x 12 Volt Battery 610 R 120, 00
1 % Shockbax R 135, 00
1 x 12 Watt Surn Farnel R_3286, 00

30 % LIM Clamps R 18,00
30 x Strain Insulators R 360. 00
1000 % UNW Imsulators R 350, Q0
2 % 30 kp Steelwire (&, Zmm) R_300, 00

Tatal :  R2183,00

The second kRilometer up to 6 km will cost R1028, 00 per/kmnm.

Froblem lecpards causing damage which are rcot deterred by the
above-merticrned measures, should be elimimated immediately.

Game rarnching has over the years grown irtco a multi milliom Rard
farming industry. The availability of lecpards far traphy hunting purpcses
is hawever still a conmtroversial matter. At present land cwrners inm the
Trarnsvaal can apply for permits to hunt (trophy) lecpards (Ord. 12, 1383
Art. 18) for themselves or for any cther persan, praviding that the species
cocur an the property onm a permarnernt basis.

However landocwners are rict allowed to hurmt a Frotected Wild Brimal

{(i.e. lecpard), which has beern lured by bait ar accournt of it's edibility,
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smell cr taste, or by any saound. (Ord. 12, 1383, Art.23), urless livestcck*
have beeri killed by the animal arnd therefare naturally lured due to the
audibility, smell cr taste of the kill. Mary lecpards are illegally hurted
ir this way arnd with the aid of girtraps or trap-cages (without steck
beirmg killed) fcr trophies.

Lecpards cutside Game Reserves are seldam seen because of their
shyrness. Therefoare burting of lecpards urder ricrmal hunting circumstarices
for traphy purpases is virtually impossible. Adjustmert of the Ordinarce
in terms of baitirmg (hurmting from a hide) will make lecpards more
available, thereby turrirng them intc arn eccrcmic asset. Irn other wcrds,
sustairnable utilizaticrn, which carn be irterpreted as using the interest
and keeping the capital. Nevertheless it is still very difficult tc bait
leacpards, so the actual rumber shat arrially should rct ircrease, but the
actual figure for lecpards culled ir this fashicri will beccme apparert.
Such more representative statistics will eventually praomcte a lomg term
canservation strategy for leapards.

A strict well corntralled scientifically based permit system, together
with a licerice system regarding the possessiorm of leapard skins and
traphies, as applied inm the case of elephant tusks, is however esserntial.

Recommerdaticrs for the wnumber of permits to be issued for traphy
hurting irn each district of the Trarisvaal, are at presernt the
respansibility of law enforcement cfficials of the Divisior of Mature and

Envirarmertal Cornservation (TFRA). Rlthough decisions are made based orn

*¥Livestack: Howse,mule,ass,bull,ccw,calf,sheep,goat,pig or poultry.
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irnadequate data this is the anly aepticr in the abserce of inmformaticn
regarding the differert leapard poepulations inm the Tramsvaal. The rnumber
of leapards hunted during the last three years, were 22 inm 13986, 51 in
1387 and 47 ivn 1388 (F. Fostma pers. ccomm. ).

The total rumber of permits issued armually irn the Trarnsvaal foor
exporting trophies, is with effect fram 1 Jaruary 1330 hcowever subject to
the grarting of a CITES quata. This must defiriitely be backed up by a
licerce system for the possessicorn of lecpard skins armd trophies. Such a
licerice system will riot anly provide vital represertative information (up
to date lacking) on how marny lecpards are killed {problem or traphy
hurmting) armually in the Trarnsvaal, but will alsa identify problem areas
(districts) and prevert urcortralled trade in specimerns.

Arny individual who persistantly attempts to get a licerce for more thar
arie or two skirs will attract atterticr and the case can be investigated.
The current system whereby farmers in the Trarnsvaal only reed to report
the killirng of a lecpard (tﬁat caused damage) withim 24 h to a loeal
authority are irnadequate. Only the more canscienticus farmers bother ta
notify the authorities, and a significant rumber of skirs ernter the

illegal trade.

w
F.FPastma

Chief Directcrate of Nature armd Envircrmental Cornservatian
Frivate Eag x&03

Pretaria

Q001
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Army landocwrer whao legally hurted a lecpard may dispose of the skin
without beirmg the halder of a permit (Fostma pers. comm. ).

A cortroversal matter is that lecpards are at presernt ircluded in
Apperdix I, of the Corvenrtiam Iw Intermaticrmal Trade in Erndarigered Species
of Wild Faura ard Flera (CITES). Apperdix I irmcludes all species
threatered with extincticr, which are ar may be affected by trade. Trade
{expcrt), in specimens of these species is subject ta particularly strict
regulaticorn, inm order riot to erndanger their survival, and is anly
authorised in excepticormal circumstarces. No trade is allcowed - carly export
of hurnting traphies cr perscrnal effects.

Trade in specimeris of Apperdix I species, alsa requires the appraoval of
the Sciermtific ard Maragemert Authorities in the imparting caurtry,
notwithstanding permission giveri by the exparting country. For species in
Apperdix II, onmly the Sciermtific ard Mariagemerit Authcrities of the
exporting countries are irnvalved. There are hawever excepticons to the rule
for which impcrt permits are reguired due tca stricter legislaticr adapted
by the impcrting ccurntry (Postma pers. comm. )

Demarding Apperdix II status fcr the lecpard will mearn that the
respansibilities will be placed or the exporting courntry to decide corm the
quata ta be exported. This carn lead to & dangercus situaticrm iw the
abserice of imformaticon an papulatiorn trends of different leapard
populaticrms arnd the praper moniitoring of explaitation iw mary RAfricarn
courntries.

Orly if the differert ccurtries adhere ta CITES stipulaticns, can
transfer from Apperdix I to II‘be cansidered. The quota of 50 oranted to
the R.S.A for the expart of lecpard trophies (1990) alsa seems ta be
rather low.

Rlthough rict a major threat, the conmstarnt elimirnation of individual
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leapards , or attempts ta do sa, are a cause for corcern. If conmflict
(leapard/farmer) preventicr measures, as proposed in the precedirng
paragraphs, could be applied successfully, the conmtinucus elimirnation of
individuals wculd be less impocrtarnt. More leapards will thus be available
far proper exploitaticorn (trophy humting) rather tharm fer just the skirn.

The use of different capturing devices to eliminate irmdividual lecpard:
is getting cut «f hand. Subject to the pravisicrns of Ordinarce 12, Art 27,
e persorn shall hunt or catch a lecpard by means of gintraps, setgurns ar
trap cages, unless this ccocwrs in the immediate vicinity of a livestocok
carcass, which has apparently been killed, or if there is a reascrnable
suspicican that the leapard is about to cause damage to stoack. It is
haowever rnecessary for measures to be takern as these devices {(gintraps,
setgums etc.) are beirng misused.

Experiericed farmers (with gintraps etc.) should cperate under the
auspices of the Transvaal Agricultural Uricrn, toa assist the Froblem Arnimal
Contral Urmit of the Divisiorn of Nature and Envircrmental Caonservatiar,
Trarmsvaal, or be irncorporated within registered prablem amimal clubs
(private larndowrers). In the latter however, a lack of camtrcl regarding
the use of gintraps etc. may cause problems. Registered problem aﬂimai
clubs are alsc rict fournd ivm all districts. Gintraps and setgurs must
definitely be made illegal arnd ornly used under these carmtroalled
circumstarnces by authorized individuals, for the exclusive control of
praoblem lecpards.

FPaoisarning game without a permit is illegal (Ord 12, 1383; Art 31).
However, strychriine may be used ir pill form to poison problem anmimals
{(chachma baboorns, vervet moﬂkéys, black backed jackals arnd bush pigs).
Rlthcugh a prescripticn fram a veterinarian is required for strychrnine,

the poisor is available withcaut any permit fraom certain pharmacists imn the
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This may be irrelevart because a toxicarnt like folidal, that is alsa
highly lethal to lecpards, will always be freely available due ta its use
by crap farmers. Thus, barmirig paiscris may serve as a deterrent. Howewver,
it is crucial to inform landowrers abocut the destructive effect of pocisare
o arn ecaosystem arnd that every predatcor species has 3 defirmite ecclagical
rale. Wher eliminated in total, or fram most of its area, this could mearn
that cother predator species will partially cocupy the area vacated by the
origival ccoccuparnt. The exterminaticy of lecapards in marny parts of the
Trarnsvaal bushveld has cartributed for example teo an increase inm black
backed jackals ard caracals. These species are at present causing larger
prablems thanm lecpards ern both cattle amd game farms. They are alsa more
difficult ta corntraol (caracal to a lesser extent) ard have little value as
trophy arnimals.

Inm corclusiarn, the implicatiorns af lecpard cormservaticn are greater
thar merely for aesthetical and ethical corsideraticrns. As the largest
predatcr inm most farming areas of the Trarnsvaal, they have a defirmite
furicticrmal rale to play in balarcing and stabilizirmg the differernt
ecosystemns.

Lecpard populaticms cutside large sarctuaries im the Trarmsvaal are rct
yet ir darmger of extirncticr, but it would be naive ta think that they are
stable cr even ircreasing. Rlthcugh prospects appear gloccomy, farmers are
sympathetic, and will cacperate if stock lasses canm be limited, and the
game farm praoblem sclved.

The biggest lorngterm threat:hawever ta the future survival of lecpards
still is the reducticrm of their natural habitat. What is of importarce, is
that we still have scme time to experiment with cur acpticrns, to ersure the

leng term survival of this prince of the bushveld.
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SUMMARY =

describe their diet relative ta prey aburdarice, especially
pertaiming to domestic livestack im twa farming areas of the
Waterberg namely the Nabocoamspruit amd Melk River areas.

Space utilizatiornm arnd activity patterrs of a male and female
lecpard were alsc investigated im the Nabocomspruit study area.
These data together with informaticon gairned with the
translacaticon of five individual leopards, and experimernts an
different capture techniques, were used ta praopose a leapard
conservation strategy inm farming areas of the Trarmsvaal with
special referernce ta stoack protection measures.

Different live capture techrnigues were investigated, whereby
variatioms on conventiornal boax—traps as well as madifications an
gihftraps showed application potenmtial.

The effective haome range sizes of a radic collared male and
female lecpards were calculated at 303 k#'and 157 km
respectively. Hoth lecpards were not founmd inm all parts of their
hame rarges, equally aoftem. There were usually sectors of
cancentrated use. The male lecpard ivm the Naboomspruit study
area moved a mearn distarmce of 8,6 km (range 0,6 — 21, 5km) per
diel tracking pericd. The female averaged a distarce of 6,1 km
{(rarnge 0,2 — 12,2 km) per diel tracking pericd. Radica tracking
data together with spoaor identificaticrms showed a lecpard
dernsity of cne lecpard per S3 knﬁ

Both lecpards were predominantly nocturmal with some
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crepuscular activity. Im the male's total activity pattern
scernaria twa peaks were apparent, the first during the pericd
18h00 ta 13h0O0 the secarnd fram periacd Q04h00 ta QSROQ. The female
showed a sharp peak betweern 18h0O0 to 19R00 arnd 13RQ0 ta 2ZOhOO.
Feaks of activity were apparent thraoughout the might with a
noticeable declire betweer O2h0O0 and Q3ROO0.

The opporturnistic feeding habits of lecpards were alsac
apparernt irn this study. Ir the Melk River study area, urngulate
hair was fournd iwm 76,3 % of the scats, impala being the best
represented at 33,3 %. Cattle hair was fourd in 2,2 % of the
scats. Im addition carcass cbservaticrns showed that eight cattle
calves were caonfirmed ta have beerm Killed by lecapards. Ages of
calves takern differed from rew—born to 103 days old, with amn
‘average age of 22 days. Mammals cther tharn urigulates featured in
35,8 % of the scats. Im the Nabcomspruit study area, B7,5 4 of
the scats contairned the hair of urigulates, impala cormtributing
18,3 %. Lecpards tock 11 cattle calves cver a pericd of 11
manths (September 1386 - July 13987). The ages of the calves
varied from rmew—born, ta 30 days ald, with ar average of 21
days. Mammals cther tham urgulates featured in 40,5 % of the
scats. Imformation recorded on prey capture and feeding
behavicur (espescially invelving cattle calves) were used ir the
creation of a calf protection strategy.

Different aspects of lecpard tranmslccatiorns i.e. post release
mavemernts, factors invalved in prevernting homing behavicur ar
factors that regatively influernce awn individual lecapard settling

in a released area, were investigated to determire the
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feasibility of trarmslccaticns to areas where they were partly ar
tatally exterminated due tc reasans which dar’t prevail anymare.,
However, irn evaluating the feasibility of trarmslccaticrns in the
Tranmsvaal, it is important to examire the differernt criteria
beirg used to erable passible justificaticem e disappraval of
the actiori. The twc aebjects of a trarslccaticrn to be fulfilled
befcre it canm be corsidered a Euccess are first, a
sccic—ecaricmic commitmert towards the larndcwrer and secondly a
comservation cammitment tcocwards the species. Scocic—ecaramic
factors such as attitude of the peaple in cortral of the
aorigimal area cormcermned, should be takern inteo cormsideration in
that the "problem" must be sclved. Trarnslccatiown acticrs cauld
be corsidered a success evern thaugh
‘individuals had maved cut of the area of release ard settled
elsewhere in the vicinity. As lamg as they could complemert cr
strernghen a leapard poepulaticon armywhere without beirig prablem
lecpards. A problem lecpard is therefore seldaom suitable far
translacation.

Irn the creaticrm of a praposed lecpard cormservaticnm strategy
for the Trarnsvaal an attempt was first made to estimate
distributicon arnd dernsity of lecpards in the Transvaal. By
extrapolating informaticm gained fram radic collared lecpards in
this study ard elsewhere in sauthern Africa a dernsity estimate
of 1642 individuals was made, cutside the Kruger Naticral Fark,
Indeperndert States ard selfgqverniﬂg States.

Rlthcugh irformaticorn om differert aspects of gere flow of

free ranging lecpards is lacking, the leapard pepulaticns in
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the Trarnsvaal are currently to a large extent lirmked, which
makes matural geve flow a possibility. Although suitable areas
for lecpards thus exist, these may rot be available as
hamagerecus urmits in the future, due to ircreasing human
pressure. It is therefcre important to start concentrating on
the maritorinmg of habitats praviding lecpards with strongholds.
What is proposed is rnot to isclate these iderntified habitats
which wculd comprise thousarnds of hectares as rmature reserves,
but rather request that they be reserved irn the future as
“mature areas" under the S.A. Plarn for Nature Carservat ian,
administered by the Department of Ervircrmertal Affairs ir
cormjuricticon with the pravircial authorities.

The lecpard/cattle cantact problem carm to a large externt be
avercame by adaptirvg proper stack maragemert to the threat.
On farms where such measures are impractical, prevewticorn of
stock losses must be through supplemerntary acticwms such as
physical barriers during high risk periads. The different
applicatiorns of electrified ferices showed patential. The
leapard/game farm conflict will be salved by makimg the lecpard
more available for traoaphy hunting and thereby turrning it into am
ecanomic asset. A strict well corntrolled scientifically based
permit system, together with a licerce system regarding the
pessessiorn af lecopard skins and trophies is however essertial.

Different capturirmg devices being used to eliminate
individual lecpards (e.g. gintraps ete.) must alsc be made
illegal arnd crly used urder controlled circumstarces by

authorized individuals, for the exclusive corntral of prablemn
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lecpards. Faiscorm will allways be available, the anly cptice is
ta inform and educate larndowrers and the gerneral public about
the destructive effect of paisarns orn an ecasystem.

The implicaticors of leapard cornservaticom are greater than
merely for aesthetical corsideraticms. As the largest predator
i most farmirng areas of the Tramsvaal, they have a definite
furncticrmal rale to play in balarcing and stabilizing the
different ecosystems. Lecpard populaticrns cutside large
sanctuaries irn the Trarmsvaal are rcot vet in dariger of
extirction, but it wculd be raive ta thirnk that they are stable
o even increasing. Although praspects appear glaaomy, farmers
are sympathetic, armd will ccocoperate if ctock lasses car be
limited, ard the game farm prablem salved. The biggest lorng—term
‘threat however ta the future survival of lecpards still is the
reducticon of their rnatural habitat. What is of impartarnce is
that we still have scme time tco experimert with cur cpticrns to

ensure the lanmg term survival of these magmificent cats.
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OFSOMMING

am imligting in te wir cor aspekte var voedirng relatief tot die
digtheid van proci-spesies irn twee bocerdery gebiede van die
Waterberg waamlik, die Nabcocamspruit— erm Melkrivierareas.
Spesifieke verwysing is rna die varg en voedirngsgedrag van
luiperds met betrekkinmg tot beeskalwers gemaak. Verder is
aspekte varm ruimteberutting en aktiwiteitspatrore van v manlike
ernn virculike individu in die Naboomspruitstudiegebied crderscek.
Hierdie data tesame met imligting irmgewin tern cpsigte varn die
trarnslcackering van vyf luiperds, ascck met die eksperimentering
van luiperdvangtegrnieke, is gebruik inm die daarstellinmg vanm 'n
‘voorgestelde luiperdbewaringstrategie vir boerderygebiede van
Transvaal. Klem is irn die strategie cok ordermeer ap
veebeskermingsmaatreéls gelg.

Variasies op bestaande varnghaokke ern slagysters is cck
crnderscek vir die lewendige varng varn luiperds inm verskillerde
amstarndighede.

Die effektiewe lcopgebied van 'm manlike ern vroulike luiperd
wat van radicnekbande voorsien is, is vasgestel ap 303 kﬁ'en 157
kﬁ'respektiewelik. Iy beide individue is lcooppebiede nie
eweredig berut nie, en was daar areas varn voorkeur benutting.
Die manlike dier in die Naboomspruitstudiegebied het '
gemiddelde afstand van 8,6 km (variasie 0,6 — 21,5 km), ewn die
vraulike dier 'r gemiddelde afstand varm £,1 km (variasie 0,2 -

12,2 km) per 24 uur siklus beween.
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Radic—cpsporingsdata tesame met die identifisering van
addisicornele luiperds in die studiegebied dui cp v luiperd
digtheid van eeri luiperd per 53 k%'iﬂ die
Nabocmspruitstudiegebied. Eeide luiperds was corwegernd
rnaglewerd, maar het scams irn die skemer aktiwiteit getocarn. In die
marmet jie se totale aktiwiteitssceraric was twee pieke
cpmerklik. Die eerste gedurerde die pericde 18h0O0 tot 13h0O0 en
die tweede vanaf 04h00 0Sh00. Die wyfie het aktiwiteitspieke
tussern 18h00 ern 13h00 er weer tussew 13h00 ern SOROO getacr.

Die cpporturistiese voedingsgedrag vanm luiperds was cak
apmerklik in die studie. Inm die Melkrivierstudiegebied was die
hare van hcefdiere im 76,3 % varn die mismcarnsters teerwcordig,
waarvar 33,3 % onder arndere die van racibokke bevat het.

' Beeshare is in 2,5 % gevind. Karkas crndersceke het verder netcarn
dat luiperds verarntwocordelik was vir die varg van agt
beeskalwers irn die gebied.

Die cuderdamme var die betrakke kalwers het gewissel tussen
pasgebore en 103 dae, met 'rn gemiddeld varn 22 dae. Nie—hcewige
scogdiere was inm 35,8 % varn die mismornsters verteenwccordig. In
die Nabocomspruitstudiegebied het 67,3 % varn die mismonsters die
hare var hcefdiere bevat waarvan 18,9 % crdermeer rociboakhare
bevat het. El1f beeskalwers is cor 'n tydperk varm 11 maarnde
(September 13986 - Julie 13987) gevang. Ouderdamme van hierdie
kalwers het gewissel varn pasgebore toat 30 dae, met 'r gemiddelde
varn 21 dae. Scagdiere aﬂder; as hcefdiere is in 40 % var die
mismconsters gevirnd. Informasie met betrekking tot varg en

vaedingsgedrag varn veral beeskalwers is irn die
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daarstelling van 'n kalfbeskermirgsstrategie gebruik (bees).
Verskillende aspekte van luiperdtrarslckasies crder ardere
inisiele bewegings na vrylating, faktcre wat terugkering
beinvlced/vacrkam of 'vw individu verhirnder om in 'n gebied te
vestig is onderscek, om die lewerisvatbaarheid var trarslckasies
BEr se te bepaal. Die twee kriteria waaraarn ' tranmslckasie-
eksperimernt mcet valdcen alveorers dit "r sukses kar wees is,
eersteris 'rn sasic—ekoricmiese doelwit ter cpsigte van die
graondeienaar em tweeders 'y bewarings doelwit gerig aop die
spesie. Die scsic—ekarcmiese deelwit behels dat die "probleem”
verwyder maet word. 'w Tramslcokasie paging KRarm dus as 'y sukses
beskau ward al beweeg die dier uit sy vrylatirngsgebied, sclank
'n luiperdpopulasie elders aangevul waord, sonder om skade aam te
rig. Probleemluiperds is dus selde geskik vir tranmslckasie.

In die daarstelling varn 'n vaorgestelde luiperdbewarirngs—
strategie irn die Trarnsvaal, was dit ccok wiadig cm meer inligting
cor die verspreiding ern getalle van luiperds te bekcm. Deur
gebruikmaking van imligtivg socos uit radic—cpsporing in die
Naboomspruitarea verkr%’sowel as die ekstrapclering var
navoersing elders in Suider Rfrika, is 'n digtheidsberaming van
1842 individue gemaak. Dit geld vir gebiede irn Trarsvaal {(buite
die Nasicnale Krugerwildtuirn en cnmafharnklike— en selfregerernde
state.

Rlhoewel daar geen imligtivmg cor die gernevicei iw
luiperdpapulasies beskikbaar_is mie, is die meeste
luiperdpcpulasies iw die Trarnsvaal in '"v groct mate verbind, wat

dus gerevlcei 'r mcowtlikheid maak.
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Alhcewel geskikte luiperdhabitat tans beskikbaar is, kawnm dit
as gevolg van verhaogde onmtwikkelirmgsdruk inm die toekoms rnie as
hamagere eevhede teerwcordipg wees mie. Dit werd dus voorgestel
dat alle irmligting cor luiperddigtheidsgebiede by die S5.A. Flan
vir Matuurbewaring, geadministreer deur die Departement van
Omgewirngssake in samewerking met Fraovinsiale owefhede,
geinkorporeer word.

Die luiperd/vee kanflik karn taot 'v groct mate deur middel vanm
doeltreffende veebestuursaksies copgelas word. Op plase waar
scdamige maatreels arprakties mag wees, behcort veeverliese deur
middel varn addisionmele (gedurende hoe risiko pericdes) fisiese
hirderrmisse beperk te word. Die verskillerde toepassings van
elektriese heirnirngs het in die verbarnd groot potentiaal getcarn.

Die luiperd/wildbcoer konmflik sal tot 'm grect mate cpgelas
word indien luiperds meer beskikbaar is as trofeediere ern die se
teerwacrdingheid dus 'r bate vir die wildboer is. v Streng,
gekartraleerde, weterskaplik gebaseerde permitstelsel, tesame
met 'n lisensiesisteem vir die besit varn luiperdvelle en trofee
is egter essersieel.

Verskillende vargapparate byvoorbeeld slagysters mcocet
crnwettipg verklaar word en slegs onder gekorntroleerde tcestande
deur gemagtigde individue vir die eksklusiewe elimirering van
prableem luiperds aargewend word. Gifstocwwe sal egter altyd
beskikbaar wees en die ernigste wyse cm die probleem aan te
spreek is oam die grondeienaars op te voed cor die destruktiewe
invliced varn gifstowwe cp ekcosisteme.

Die implikasies varn luiperdbewaring strek dus verder as slegs
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estetiese redes. As die grootste raafdier in meeste
bocerderygebiede var Trarnsvaal het luiperds " defirnitiewe
furksicrele rol in die balansering en stabiliserirng varn die
verskillernde ekcsisteme te speel. Luiperdpapulasies buite gracat
reservate is nie bedreigd rie, maar dit sal raief wees cm aanm te
neerm dat luiperdpopulasies stabiel is, of aarn die vergraaot is.
Rlhcewel vocruitsigte maar vaal 1lyk, is die meeste boere baie
pesitief veral as veeverliese beperk enm die wildbeoerkemflik
opgelas kan ward. Die groctste langtermyr bedreiging in die
Transvaal is egter die verdwyning van luiperds se matuurlike
habitat. Die belangrikste is egter, dat daar fglade] gewoég tyd i=s
am met die verskillernde cpsies te eksperimentEEﬁ,om die

langtermyr corlewing van hierdie marnjifieke katte te verseker.
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