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C ed.arberg lreoPard Monitor ing Project

Brief I To clevelon a basellne measure of the abundance

of leopa.rd. (Panthera pard.us) in the Ceclarber{

vf i lderness Area. and to esta.blish raethods whe:'e-

by continuorrs monitorinq of this ropula.tion ca.n

be r:l.clentaken.

This ' lroject was und.ertaken by the African Carnivore

Surrrey at the reou€st of the lTester:r ?rovj-::ce Branch

of the f f i ld l i fe Society of  Southern Afr i -ca.  The

nrojeet was fund.ed by the Society.
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INTrcDUC TION

At the recruest of  the ' /estern Provjnce Bra.nch of  the

! ' r l i ld l i fe Society of  Sou-bhern Afr ica we rrndertook to

d,eterni.:re, a.s accurate).y as nossible, t lr.e nr-tnber of

leolards occurr ing wi th j : r  the Ceda.rberg 'vf i lderness Area

end se.nctuary. Cor.mtlng the n'"rnber of j-ndj-r'iduels in

e,ny leopa.rd. ropula"tion is extremely d.ifficult a:ed. this

is esnecially so i:r mountainous terrai:e. The usue,l

method. aoplied" is ra-dio-collarinc but this is both

ti-rne-consumine ancl very exnensive ancl not suited. to

conti:ruous ancl regular monitorfug. fhis method ha,s

already been aonlied. i.:r the area with l irnited results -

(N x ton  & Hen ley  1987)  .

' ,, 'de therefore had to investi i{ate the use of method.s

tha.t would. be eost-effeetive, simole to aonly and.

su i ted .  reneated  use.
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METHODS

The fol lo ' ,v i ru i  method.s were : .nvest i . ;ated, ar-r- tomet ie
ca.nera. sets, d.rat','inq,/ nhoto lra rh1n4: of nu":na.rks f or
'tr i4r'sf- ' lr intingn', sweeyls covering all tra.i ls duri-:ng
a r;iven aeriod, r1a.einr1 of ba-its ir i irrernatecl with

coloured. c lass beads. The la. t ter  method. was re jected.

beeause of the d.iff iculty in obtaj.:ain.! suff icient

ba.its and the very low nurnber of scrLts encountered"

i-:a 'rrelirqina.ry surveys.

Atr tomat ie canera sets:

Five comolete unj- ts were nreoared l  each consist ing of
Mi:aolta A.F waternroof camera with a.utomatic setti-ng,
motorclrive a.nd built- j:e flash; adjustable camera

housin*g on meta.l stand., hin6ed. wood.en treadle-plate

with switch-unit and eonnectlrg cable. Each camera.
was mod.if ied. by attaehing a ea.ble-release, whi.eh was

in trrrn lj:rked to the swi{fr ercbed.ded. j.n the lower
boa.rc i  of  the t rea.dle-o1ate.  0n s i te the t read. le-plate

was buriecl just below the surface of the trail and
thinly covered with soil. The eamera-housi:rg was

located. I  to l .5m from the treacl . le-c late.

Early attempts to use infra-recl units as the triq*erjng

meehaniams were a"band.oned. as beLng furpractical.

Icleatification of ind.ivid.ual leopard.s from nhotosra-chs

of the faee is possible because each animal has distinct

facial  spott ing.  In th is way i t  is  rossible to establ ish

an icientif ication key for a population.



Automat ic  camera sets
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Pu:marks  ( f racks ) :

lndividual rru,lma.rl is, i f  fresh e;nd clear, r, ;ere directly

t raced onto c lea. r  Ters lex sheets,  nhoto-copj -ed a: :d  a.

ser ies of  38 measurements ta lcen.

In order to renove eooir irr.ei error the rrr3marks were

thotoqra.rhed v.r i th hizh resolution bla.ck a.nd 'nrhite f iJ.n

end" further photoira.nhs will be taken and. analysed" ','rith

the use of  a  srec ia. l ly  des igned coin-ruter  prograrune.

The ru.4mark of each i.:rdividuel is distirtctive and carr

be used to comoile a key for the 'ropulation.

[he init ial ' ' ]rocess was based on the work of Choudhary
(rgZo rL97?) ,  sawarka.r  ( rg8Z) and. seid.enst lcker ( fgZ0)

anongst others. fhe use of nhotoqraohy anct comnuter

measurement is a d irect d evelopment from the cument

survey and holds grea.t promise for ao.nlicatj.on to the

Cedarberg and other areas.
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Sweeps :

Sweeps i-nvolved covollFL,Te of a.I l  tra. i ls, oathw;.ys and.
jeen-tracks t,: . t  t l ie si; [r€ t irr:e. The extensirre neti ' lor]c of
r iran-rne.de routes ' .+ithin the \ i i lclerness a-f iord.s t" ire
ep.s iest  anc l  ' : tost  r i l  D id assess: rent  method. .

Each sween involved-  19 teems of  two oeoi r le  ner  team,
'v i th  the two lon i :est  t re i ls  be i :e .e covered.  on horse-
ba.ck a.nd jee ' ' r - t racks covered.  by vehic le .  Each te i ,m wa.s
p l l oca ted  a  sec t i on  o f  t ra i l  and  a t  t he  end  o f  t he
f irst day ea.ch team established its or""rr1 s=.*, ' , ,  retracinq
the sp.me route on the fo l lowinpl  da.V.  Fresh Leolard
lurima.rks, dun"i, uri f le scra.Des and voealisations were
recorded on a s tandi , rd ised form,  wi th  exaet  locnl i ty
beinq noted.  This  d.a. ta  was then t ransf  emed on to
l :  50 OOO mapE at  the conclus ion of  the sweep.
The orpor tun i . ty  wa-s a lso taken to  reeord.  the local i ty
e.nd nuraber of each of the r:r incioal leopard orey
s n e c  i e s .



Extent and" ]-oca.t ion of the trai l  network vrl thin the

Cedarberr f  i l  i ld .erness Area. .
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RESUITS

Five camera. sets ryere a.ssembled, a.nd were functione.l for a
total  of  159 ca.mera di , . " ' fs ;  1r0 in the north,  89 in the
central  aree and f5O in t l te south.

A total  of  I5o nhotoqrarhs wu.s taken (north= 1! ;  eentral=

41; south= 9O) of which only one \rya.s of a leo' 'ra.rd. f lvo
nrineinaL rroblems interfered with the succesful r,vorki:r,1

of the ea.Ttera- sets: interference and ta.u' 'rerin"c by hihers
a.nd the la.r"te nurnber- of baboon troons (+ ?4 i:: the G!14) .
Both ofr- the a.bove resul ted in nunerous wasted nhotograrhs.
fhe follov;inq photogranhs were taken: baboons- 44; hikers-
18; ''roreuni::e- c'Li hyrax- 18; Caoe and 4rey-wilp; fra.ncoli-n-
15; ,grysbok- 6i klinstringer- 3; common duiker- 1; scnrb
hares- 6;  honey badger-  3;  larRe-spotted ;- ienet-  2 i  smal l
.Erey mongoose- I ancl Carre fox- 1.

Attempts v/ere also made to establish ca:nera sets i-n the

high leo'ra.rcl activity erea.s on the western borrncl.ary but
movements of d.omestic stock, partieularly ca.tt le, proved.

to be too m-merouEt. Five cows and. one clomestic dos were
nhotographecl.

The careracr fr.rnetionetl rn'ell and battery l ife exceeded ,6
ciayc.



Pugna.rks ( t racks):

Eiqht ougmark tracj.:eqs were made from lstorrat aXi-nals held

in the fy,qerberg Zoo. Tvio fenre"l-e }eolard via.l iced- on d.ryt

damn anct vret sa.nd. and. for;r sets of tra,cjngs lvere ma.d.e by

CtS p.ni [  four by MDS a:rd these'were then subjectei .  to 2.

ser i -es of  lB measurements to esta.bl ish range of  va.r iat ion.

OnIy the rrti ' ;rnarks left by the front I left paws r/ere used.

lhe Ta.yL?e of difference bet'reen the traci:u':s of CTS 3"Iic1

I{DS hacl an a.verage of L4r;".1. fra.ck size i:e d.ry sand lvas

on avera.Se n4| preater than in lvet sand..

ire therefore concluded tha.t only -ougmarks on d.ampr or

firmer surfaces vrould give a useable result.

A total of 18 paw series v'rere traced i-:r t ire lJi lder:ress

but d.uring the ra.i:ty season this total should. be mu-ch

hi:,:her. After analysis we were able to show vrith certa.i::ty

tha.t at least I individual leooard.s were involved but

proba.bly more. Even when tracks were loeated in ideal

substrate the di f ferences between the traci-ngs of  CTS

and. nDS were such tha,t we feel tha.t human error is too

ereat.  Despi te extensive coaching of  the 4 forest  gt lards

a:ld the leonarcl officer it was felt that an alternative

method. had. to be establ i .shed..

lTote ife are currently reassessi4g this method and. are

cirrently cl.evelopile a eomputer rlroSra.rrme that vrill base

analysit anal i:rd.ividual id.entif ication on sterioscolic

high resolutiou, black and. white photograofus. This j-s

a 'rworl.cl first'r a^nd. should. have wicle alplication for

countisg leopartl. populations in the Ced.arberg and. other

areas. It is hoped that this wi].]. be com?Ieted by the

end of  Seotember.
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Front Da.w of the

damp, compacted

salne leolartL iJr

.crolmd ( bott  om)

sof t  sand.  ( to ' r )  and

)

?2. 5. 9f De Rif , Ced.arberg t ' lTild.erness Ar€3r Tracks very

fresh.

C.
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left front paws of two rl ifferent leorards

o

5 c n

22. 5.  91 near De Rif  ,  Ceclarberg Wi ld.erness Area.



Sweeo :

Two sweeps were unclertaken, on t i ie 9/to Apri l  a:rd "4:3 r!, ,s117.
Maps of  the sweens are at te .checl .  Becp,Jse of  the iense
network of  t ra i ls  a-nd.  the .enera l  mobi r i ty  o f  leora. rq ls
it  seeraed. feasible to r iresrrm,e that each, ].eorard. -,. icr_rld.

eross or  fo11ow one t ra i l  d l r r ing a,g iven 36 hor_r  rer iod. ,
For exa,mrle 1 a La.r ' :e nale in the south-west cor,,r: :ei i  a
d ista:rce of alnost lolant on one st:.etch oi' t;'ari d.'-::-ir,:_'
t ir .e COufSe Of' Sween 2. Sased- On ihe f,ru6 Srrree1s \ i \re \rrere
eble to estj- inate that no nore than 15 leo-:ard.s t: .r_t rrc
less than 1o }eopard.s were active duri:rg this 'reriod..

rn ad,dition to the i irtensive sweeps, noni-tori:r;,.;
-r,va.s u:rdertaken on a conti:ruous basis by CTS and
Arart  f ron recordin;  the Locat ion of  r r - r1narks,
lvas also kert  of  a l l .  leolard scratchi : rg t rees (
enclosed. ma.'r) .

of  act iv i ty
I,DS.

a  record

s e e
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Distr ibution of leora.rrL scratcir in;; r. ;ue€s wj_tl tr: :  t l ie
Ceci.a.rberq i f  i l r lerness Arep. It  shc.: l lct t te notec-i t j :e, i  -;^!sr\: ,1

tr'/ere reoorted. for the o-uter sanctr-rar.,r area. br_r-t a:.e not
3 'ecorc] -ec1 here

' f r e s h  s e r a t c h e s

o O].d- scra.tches

O O

N

o

j O

a o

o

o

. o

a

a

t - .



l r e O  ^ q f O  g ? I . T C i i - : . :  : i : e e S

t
t
I
l
l
l
I
I
I
--



t
:

I
I
I
I
t
I
l
t
t
:

I
t
I
I
I
I

I
I
I

Dr$CUSSlolI & CONCIUSTOI'IS

tj'-rrjsrq the course of this suflrety' it l/as founcl t:rat leorard.s

did, not uti l ise the aTea a.bove l5Oorn altrtud.e ' , ' r i thln t ire

Ceclarber'.r '  ' , / i - lderness ftyep. fhis ar,ror-r: i ts to some ,3 ; o.f tb-e

tot :a1 sr ; : face i : . reF.  Onl ' ' r  13 o{ '  the to ie . -1-  - ! -eor : rc1 t : 'a .c lcs

eneo' ' t r tered"  ' : :eTe loca. teG between toe I tOO a:r .c1 15OOn conto l l l ' s ,

r. ; i th j ' ; ' ,*,  or p.l1 si: :n record.e:cr below the L2OOn coir.tc-,u'

l ine. In fact re'rr-1]-a:r ancl frceuent leorarrl  a.ct ivity i : ia.s

onl l t  recor .ded in  i7 ,  a f  the i l r l - r1e: 'ness Area.  Arrs . r t  f rom

the ob:rior- ls a]-t i tud-ina.l : :references, other a.t:eaS '^rere not

frer.-..e: i tecl..  3etween .5er:tember e:ir1 I ' io.renber 199O two acir: l- t

]ec iarc ls  " , ' . :ere aet ive i : l .  the nor thev-n sector ,  in  the

vicinit i i  of t l : .e Paldtr-t is Pass. In l lovember t lvo ai '-r l- t  : lale

l-eonard.s rvere lcrlle<l on af,1 adja,cent fartu. Frorn tha"t ti.:ne

unt i l  Apr i l  i991 no leonard.  act iv i ty  was noted. .

The easter : r  sector  o f  the iV i lderness borders on the fe . i r ly

denseiy  set t led . - .  ; : ic ' r ' l t : r ra . l  extens j -ons of  T iu ' ' rper ta" l  and.  a .

conbj::at ion of fn,ctors has resultea j. :e ext: 'emely lolv

rotential leonard. \Te1/ d.ensit ies both i .nsid.e and. oi ' . tsid.e

the conserr,ratlcn area. During the eourse of the sl lzrie-i
'1 

eone.r 'd sign was on].y rarely encountered" here. In i l ie sr-. i t : :-

v,rest, ' io t ire east of the Sneeuberp. ' ,  leopard. tra.clcs r i .rer€

nyr t  r r  annn 1r- r . t^ r .ed.  twi  gg.  Rel r - t lar  invest i , :a t ions

rnct icateo i l ia l  ) r 'ey densi t ies in  th is  aTea.  vrere r robably

the lowest in th; entire v, l i lder::esso The tr,vo attpched r1a.-1s

show areas over 15008 and IOOOn withi-:r the if ild.el:ness and.

t ire red. b,atched. aTen" ind.icates vihere most leo-ra: 'cl si ' ,n

\i/as encorrnteretL d.urin;l the course of the surye.y ':erlcd..



Az'ea.s over l5ooi:r (bizck) and. 
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I t  hc.s becrme o'r lvi-ous to rrs th:.t  nrobabl-:r l-ess t iran .tO,,

of ti:e Ged.arberg !Tilclernesr-* A::eq is i..e i;'.,, ,.r-scd '1i. ir. -:e .';-Le.:
')a-.sis by leoparclsl o-bi ier F.:€ns not bei-n; :- iseri ;r. t  al-}1 .r.
r- i l ' '  : iaT:inal1;r. rt  vuyr].o -1,}e::er 'ore se.: l  J;;;at e>:t:: .6-.rol: ' . t i : : . , .
leo rerd. ropulat :-on sj,ze fron established. jrone i.Fni;e ar-eF.s
cotrl-c1 lep.r l .  to an over-esti l i ra.t ion cf i tu'cbers.

r 'hat cor. 'r-1 ieates t ir is iss"-e frr-rt l :e; '  is i l rpt ci 'r . : . i : i f :  ' r , .e c,r:- lrse
cf t ire sul{.re;r ncst leo.rarC.s ncti-rre in i l le rr{ j- l  { ie .ness ri€r-,c:
e.iso:nori i-n-, :n fa.: 'rnl, : . :r-d., rart icr-r l-:-r- '1--r i : :  t-re::or.t-1rr - 'est

r .nd sor t " th .  contrar i r  to  -ene: 'a . l  t i r in lc ing rotent i - : l -  l -ec,a. r { .
ntrerr snenies a,re st:.1L r,vid.esteatl and fa.ir ly 4irr, l l lefa-;rt cn

a,cl jacent farr-:Lpnd. In aclcl i t ion t i :-ez'e is ayL exiension of

th e leOrar'd -ro- 'rtrJ-atic- into i ire scrr-tLie; ' l i  catc::-:-: lent ir l  r3l;
' ; i ' f l i i : :  th.e saL".ct ' . t-p.r:.r anct extentl lni< I,o'r1.:.e east ,). . ' - ' ;siue t ire

se :tct:r.r j .ra-ir.  Accordi-:rg to }oca.l farf lers ].eooa,ro ha.ve onL-r

cxte:-rcr.ri j-rto 'i;i:e -'l-i-r.tte:r erea tvitliin tire "li- St tlt:reo 'rr:3"fS r

A ros:,r ible i-::c1j-ci-L j-o:: of r=. d.ecli-ne in Ieo-rs.rc-L n:rnbe::s .vith-

in tire sanctrrarv is the d. r1i.ne i-:n t:ie nr-ritbc,r of _l-ec'ra:'ci.s

: j - - - i1er l :  19:33 -  1O;  1939 = 5 arnd.  j - r  199O = r .  T l ie  r : . ,ost
r,of"-.:r in: '  fac-l;or is that 5 of 'bl:ese :ninals vret 'e ad.r- ' : . ] . t
fenales,  anc l  a . t  least  one of  t i rese wp.s r re .ne.nt .  In  a.dC. i i -

ion f ive of the 2I ]-eo-�ards ki l led over the three jrear

neriorl.  wer.e accidental]-;r trs.oled in mechenisrns set fcr

e i , racal  and babcon.

T o srun-raarise:

The araa uti l ised. rvithin the i i i lo.e:rness is srlalter t l :e,n

exnec ted .

2. leonarctsrtshare" hone reJrf:es rvith the rJilcierness and. orivate
lancl and d.o not just make oeca.sional forays from flre
former into the lat ter .

3. i/e estimate that duri:rg the ?eriod. of the stud.y there
were L2 to 15 leonard.s irc and. overlanping with the
vVi lderness, rni th a nossibte totat  of  30 to 4O adul t
leonarti oceirrring thror:,qhout the lYilderness and sanct:.tartr
vrith l inking animals extend.ing toward.s the Groot
\v interhoeli. IfoTE: This is not a f inal f i,rure.

1 .



Red" hatched ereas i:rd.icate the

e.reads of nrj::cilral leonarC.

a.etivity d.urj:,rg the course of

the sun/ey. Sentember 1990 to

May 11,'9L.
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4. rn orcier io ensl-rre t:re.t ln};.r stoelc-hi1l- inl- 1ec-ia. l 'd's

are renoved 3in tra,ns shou}d. be rrlra,serl o]-Lt.

a. fhe eff eets of the 
'b,-rrninf' rcl j-cy ivit lr. jn t ire wilderness

on the leoparcl"s should be i:rvesti::a.teo. 
' i ie feel tha't the

extenslve areas brrrret, the jnfluence on prey srecies and'

the fa,ct that two tra'oped- leopards had. br.-rrnecl foot-ra'd's

rrln.lls aJ:- irnnortant role in ronul-ation d'isru-ntion. The

na.tehy br-rrns on 'nrivate lpnd. is less disrurtive.

5. conti.:eued monitoring of leo'rard nr-rnbers 3J1d their centres

of aetivity shoultl be accor"lnanied by nonitoring of Dre]r

srecies. This is partieula'r].y imrortant for hyraxt a'

nrimary source of food. a-nd. subject to c.'/cl ic d.enslty

f lrrctua.t ions.

Final}:r we would l ike to emnhasize the loint tha,t the Cedarberg

,iTild.er.ness Area must not be looked uDon as the leo'l)ard

,*safety valve,t f or the sanctuary hrt the entire aTea' must be

s e e n a - s V i t a l t o t h e c o n s e r v a t i o n o f t h i s e a t .
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FinaL I l .epo ;  t  on  i -ugrnark  -  , ina lys i  s

,rr f r ican Ca::nivore Survey

In  our  repor t  o f  June 1991 the  pr inc ip les  o f  bhe leopard  pugmark  -  ana lys is

were out l ined. At that stage the measurenents of the knovrr-animals ser ies

at Tygerberg'Zoo were amived at through geometr ical  and manual methods,

which needless to say were extremely t ime consuming and therefore

unsu i tab le  fo r  a  b igger  sample .

The series of 18 paws traced in the i { i lderness Area up to June 1991 was

on ly  sub jec ted  to  a  g ross  op t ica l  examinat ion  main ly  concent ra t ing  on

cbv ious  fo r r r  and s ize  d i f fe rences .  Th is  compara t ive  s tudy  showed 'c lear ly

t h a t  a t  l e a s t  I  d i f f e r e n t  i n d i v i d u a l  l e o p a r d s  c o u l d  b e  i d e n t i f i e d .

; ts  no ted  in  the  June -  Repor t  there  de f in i te ly  was a  necoss i ty  to  look

in to  more  ob jec t ive  ways  to  p ic tu re ,  .measure  and compare  ind iv idua l

leopard  t racks .  The f i rs t  s tep  was to  computer ize  the  co l lec ted  da ta  and

t l t i s  was  ach ieved us ing  a  d ig i t i zer .  A  proqrarnm was than worked ou t  to

debermine the  38  measurements  fo r  eac i r  paw.  (  See the  i l l us t ra t ion  in

t h e  J u n e  -  R e p o r t .  )  D u e  t o  d i f f i c u l t i e s  i n  f i n c i i n g  a  s t a n d a r d  m e t h o d  i t

rvas  dec ided to  leave ou t  some o f  the  rneasurements ,  reduc ing  the  to ta l

number  o f  va lues  per  paw to  30 .  these vaLues v , re . re  then sub jec ted  to

s t a t i s t i c a l  a n a l y s i s ,  c o r n p a r i n g  e a c i r  p a r v  w i t h  e v e r y  o n e  o f  t h e  t o b a l

s e r i e s .  S e v e r a l  d i f f e r e n t  m e t h o d s  o f  c o n r p a r i s o n  r v e r e  u s e d i

-  j o r r e l a t i o n

-  Jh i  -  square  tes t

-  S t a n d a r d  d e v i a t i o n

-  S c a l i n g

-  l l u s t e r  a n a l y s i s .

T h e  T y l e r b e r q  p a w  s e r i e s  -  t r a c k s  o f  k n o w n ; i n i m a l s  u n d e r  c o n t r o l l e d

cond j . t ions  -  v /as  to  func t ion  as  the  bas is  o f  , - . lu r  vuork ,  ' / i t l i  bhe  rneasure=

r ren ts  f r ' , rn  L ,h is  ser ies  we hoped to  p rove tha t  the  var ia t ion  in  the

m e a s u r e m e r r t s  o f  t w o  d i f f e r e n t  i n d i v i d u a J . s , r r a s  s o  s i g n i f i c a n L  b r r  e n a b l e
tn

, - rs  i , - l ra lv  conc lus ions  ' to ivards  the  nunber  c f  inc . l i v iCua ls  invo lved in  a

ser ies  o f  t racks  drar ryn  in  the  y r i1d .
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, i t  the  same t i rne  the  neasr : re rnents  o f  one paw dra lvn  by  two peopLe or  two

t r a c k s  o f  t h e  s a m e  p a w  o f  t h e  s a m e  a n i m a l  s h o u l d  n o t  d i f f e r  s i g n i f i c a n t l y .

On ly  then cou ld  th is  method be  app l ied  to  ident i f y  ind iv idua l  leopards .

i resu l 'bs  !

, l o r r e l a t i o n  i s  e x p r e s s e d  a s  a  v a l u e ,  w i t h  1  b e o i n g  t h e  b e s t  f i t ,  i . € .

showing the  cor re la t ion  o f  iden t ica l  measurernents .  Ihe  more  the  cor re la t ion

va lue  c l i . f fe rs  f rom l  the  b igger  i s  the  d i f fe roncc  be t r ,veen the  two

compared pdtrlrs o

T y g e r b e r g  -  s e r i e s :  f h e  l e f L  p a v v  w a s  d r a l n  i n  a l . l  c a s e s .

Ground rtn ima I lra\,ver . lomela t ion

,jry + 1 CTS
TDS

2 , 9

dry
we'b 9 r ,CTS , ) R

wet o 1
?

Q.L
?

v I ) 2 . 9

Cec ic . rberg  -  ser ies :  i lear  De R i f  v re  fo l  l c l ^ red  t l re  t rack  o f  one an imal

ov3r  seve. ra l  nnet res  and TDS t : rac : :d  the  l -e f t  f r , :n t  p . *v  o f  t i r i s  an ima l

or r  ty ro  c i i  F ie ren t  p laces  r^ r i th "  s im i la r  g round cond i 'b ions ;  the  comela t ion

,vas  3 .1 .  T l ro  t : racks  o f  an ima ls  tha t  cou ld  no t  i tave  been the  same leopard

i  f  o n e  r e g a r d s  t i m e  ; . r n r j  l o c a l i t y  h a d  a  c o r r e L a t i o n  o f  2 . 8 .

I n  i : o t h  s e r i e s  t o g c t h e r  b h e  c o r r e l a t i o n  r a n g e s  l : e t w e e n ' , ? . O  a n d  5 . 3  w i t h

7 3 i ,  o f  t h e  t o t a l  o f  3 2 - 6  v a l u e s  f a l l i n g  b e t w e e n  2 . 5  a n d  3 . 5 .  T h e  b e s t

ccr re la t ion  o f  2 .O v , ras  ;ounr . )  i :e t i ;een  t rack  i ' l o .  18  . ind  i ' . Io .  15 ;  i r lo .  1B

be i -ng  f rom fena le  1  in  Tygerb€rg , : -oo  and I ' lo .  15  drav in  in  the  v ic in i ty  o f

Shadowpeak j .n  the  iedarbcrg  i / i l derness  on  the  l l th  o f  iL ja rch  l99 l .

These resul ts shoul 1 )  I t rr ,  neasurernents vary t t ro rnuci ' r  depending on

ground cond i t ions  anc j  the  pers r :n  Crawing  the  t rack .

Z)  fne ,nn"u l , r " "nn ts  beLv , reen br^ ro  c l i f  Feren t  ind j .v i r jua ls

d o  n o t  v a r y  s r : f  F i c i e r : t l y  t o  s h o w  a  c l e a r  d i . f  f e r e n c e .
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l h i  -  s q u a r e  t e s b :

: la lcu la t ions  fo r  a  ch i -square  tes t  were  done on  the  measurements  o f  the

paws o f  the  two leopard  fe rna les  in  Tygerberg  i loo l  and the  pro f t : i l i t y  p

v ias  de ternr ined accord ing  to  the  re levant  tab le .  Two paws were  compared a t

a  t i - m e r  a  p - v a 1 u e  g r e a t e r  t h a n  0 . 5  s h o v ' v e d  t h e  d i f f e r e n c e  t o  b e  i n s i g n i f i c a n t

spea l r - ing  f  o r  the  tv ro  t racks  coming f ro rn  the  same an inaL.  A  p-va lue  s rna l le r
'L , i ran  O.5  shorved the  d i  f  f  r , : rences  to  be  s i .gn i  f  i can t ,  po in  t ing  to  the  fac t

t i rab  the  two t racks  lvere  made by  two rJ i f  fe ren t  an j .ma ls .

The ch i -square  va lues  fo r  a l l  a rea  -  measu. rements  ! . , re re  ex t remel$  h igh ,  so

undu ly  in f luenc ing  the  grand to ta l .  Thus  i t  was  dec i rJed to  exc lude

those s ix  rneasurements  f ro rn  the  ca lcu la t ion .  A lso  exc luded were  the

t r ruo  va lues  w i th  the  b igges t  and smal les t  d i f fe rence respec t ive ly .

T h e  f o l l o w i n g  t a b l e  s h o w e s  t h e  r e s u l t s .

l round , \nimal Drayrer ch i -square  p  (z t  a r )

dry U I J

TDS
/ - + . L l > 0 . 9

vlet
cFs
TN 5 . 6 4 >o.g

dry
l ve t

006 1 6 . 6 5 o . 5  -  0 . 9

dry
wet L v l D Y C D Y I > o . g

y;et CTS 5 3 , 5 8 <0.001

wet 36r04 o.o1-o.05

A very  s lgn i f i can t  d i f fe rer " rce  v {as  found be tween the  t racks  o f  female  1

a n d  f e m a l e  2  (  p < 0 . o 0 1  , /  o . o l < p < 0 . 0 5  )  u u t  n o  s i g n i f i c a n t  d i f f e r e n c e

.  h ,ds  shown when the  same t rack  was drawn by  tv ro  peop le  (  p )O.9 l in  bo th

cases)  ana rvhen t i te  sarne  an imal  s tepped on to  d i f  fe ren t  so i l  t ypes  (p rO.9 i

0 . i < p < O . 9 ) .  T h e s e  r e s u l t s  c o n f i r m e d  t h e  e x p e c t a t i o n s ,  n i t h  o n e  m a j o r

p r o b l e m  r e m a i n i n g :  t h e  s e r i e s  c a n  b e  r e g a r r . j e c i  a s  b e i n g  s t a t i s t i c a L l y  t o  : . , 1

s n r a 1 1 .

TD6
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In  a  second s tudy  w i th  known an imaLs (  Z f  t racks  o f  seven leopards)

12  pa i rs  were  compared w i th  a  ch i -square  tes t .  C \n ly  in  f i ve  cases  d id  the  ' '

resuLts  conf i rm the  expec ta t ions .  Th is  leads  to  the  conc lus ion  tha t  the

ch i -square  tes t  i s  no t  su i tab le  to  d i f fe ren t ia te  ind iv idua ls  f rom the i r

t r a c k s  a l o n e .

As  fu r ther  t r ia ls  o f  compar ison  the  fo l low ing  ca lcu1at ions  were  app l ied :

S t a n d a r d  d e v i a t i o n  ( S U ) ,  s c a l e , a n d  ( 1 - s c a l e ) x ( S n f ,  U u t  n o  u s e f u l  r e s u l t s

were  ob ta ined.

Las t ly  the  measurements  were  a lso  sub jec ted  to  a  c lus te r  ana lys is  bu t

th is  d id  no t  show any  conc lus ive  pa t te rn .

i ' ' e  came to  the  conc lus ion ,  tha t  an  ana lys is  o f  leopard  t racks  w i th

the  above ou t l ined  methods  is  no t  su i tab le  to  ident i f y  ind iv idua l

anl,131e and can therefore not be recommended as a tool  to help assess

and mon i to r  leopard  popu la t ions .

r \  sub jec t ive  op t icaL  assessement  and in te rpre ta t ion  o f  obv ious  charac ter -

i s t i c s  o r  m a r k e r s ,  i . € .  s i g n e i  o f  o I d  i n j u r i e s ,  s t r o n g  i n d e n t a t i o n s l e t c . e

nr igh t  be  more  su i tab le  to  ident i f y  cer ta in  an ima ls '

l r ie  would l ike to  thank Prof .  Dr .  H.  Ri j ther  at  the Dep.  of  Survey ing at

UJT for  h is  t ime,  enthusiasme and -  s t i l l  ongoing -  work on th is  pro ject .

Curbhanks go a lso to  John Spence,  h is  s taf f  and the leopards at  Tygerberg

Lao fcr  the i r  cooperat ion,  as wel l  as to  Viv  l t / i lson,  Ctr ipangal i  I ' r l i ld l l fe  r ,

O . rphanage ,  i imbabwe.
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