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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.



University of Pretoria e
i A

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
angles.

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 reference (X anmd Y
cacrdinates) for computer amalyses.

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
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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.
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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

territories, with 12h00 restirg sites and male

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.



University of Pretoria etd — Grimbeek, A M (2005)
-4

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 & km% 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 om the west and scuth of the Park were probably guickly
exterminated.

Most available lecpard habitat adjacent to the study area was
prabably already cccupied by residenmt leapards. 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 Hm2
(Hamiltarn 137&) ard Tarzarnia, orne lecpard per 29 Rﬁz(ﬂartwam
1378) and possibly the Waterberg, ore lecpard per 53 Hﬂ?(pFEEEﬂt
study) arnd where ewcugh surrcunding 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, urgulate numbers and biomass 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
artelape 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.



University of Pretorigéa_;d_— Grimbeek, A M (2005)

Im the female the morning peak (04000 ta 0ShOD) was less
praomimernt, as her territory didrn't expand freguermtly inmtc human
activity zormes. The smaller size of her territory alsa
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
demnser rough terrain to lecopards.

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 amimal’s home rarnge. The smallest distarnce recorded was a
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 lower 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 mavemnents
withir the territories showed they did crass rapidly 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



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

—Ee=

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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