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\IS'th,•J, :>I ~;:;J;,irf \\i 1J!1t~ arc ofl<'H ,es;r,;kJ b) n.ibL1! fra,·k rig th~ '"'"n,!Nih,•~ ,:.f Xll•i!;­
b,m the ,pr.,_,; ,,i .m;r,,,,, ts nn ,1g,;-O:..l ¾-·dmi,;;v: :hai 1' ,ii!, tr,."'{JiVHll;. ~,e'J h: m,,i.1~:n-J.1: hum er' 

;Yr..:rr n•~11\1c.hH ·h . . -\llt,,'u,Jl prC\ 1,,L,I; u,eJ ,n teha\ iPur,li ,1,1J,,,-.. lra.-k,t fr hJ• n,,, :'Cc'tl <c,1;;,j 

1,,1 ih ,,·icmn,; ,nern. In tr., ;up.:,-."~ prmi,.k ;;ht,11,,v.,1rJ, ,u..:h .1 Jt,,np:i,,,, <'! ",< 1.:,1,11,.: t½<: 
rd1,1trhl: d :od;;,-,,:, ~nJ ,c(;,nd ai1:r.;i;ing Ill w,c~,1,m: lh: t¢,•~rtcju~, ,,r :r.1<'.k>n,' ln ~ l(,t f"' 
J.:;ura.:~. t>.<' fo!"H,xm s~n tcJm ""' <OIT<!~I ,n 1110,1 (9S""r ,;f 5h9i ,p<1<1r re.:,-,n,,•u;o"'"- :'>kH 
,,;pi;,;:.ill l>I th~,,: <h'rt :he .:crrc,·t 11km,ric:!iun ,,! joJ·nd1JJ,I:, \..n,,;;" Jmm.;h J'.t<l 11\c ~;,,11,11\K· 
:..-,- ,,i ;0mr c, h&h,,\ :,1ur 1c,,m <pt,or :'>l,•J,1,xir.:m, ,,i ire ,p, ... x ,if 1J-tfrn;;1 -;;.,1,,r, JnJ J-;~••,..-\ 
grc'Li'• n nmc -.p,c(1c, ,hl.mt'U ,1pmti.:.m11,fteren.:c,_ \ JtMh,>ri in C'.JJ~rtnl ,o,'. ,·unJm, n•. ho" ~•ti. 

Jtkdd ,p,,o:r mc.H:•cr.:er:, ,n th;u -;ch!k Jif(c;,;n.-~, l'>d1<e,;:- :11,k ,Ju~l-y ~no11,n ,mu::.il, ;(;tt\:. n,,t 

k mcJ""'ceJ. :\kJ,uP:rn.:nh ,;trhe ,p~~.11; Ji,wn~-e, JrC p!Mem,:~; 0ffr~11.h:n,\'( J•fftrtn: J·"'-' 2-"--" 
<~'.hb:d ,:r,J ,,·h~m.m.: \J!uc--. m ,~,J1.:n1i ;.:,r,;~ Of th.: :::-s:~",h.jt.-t, u,d h] \r,;.:k~'- Junng t!u 
r,·,·, ,_" <n1<--.:i0n ,11 {i<'h,1 •, ,,,m :n;;,g.:noo-c µ,;,·pies. slk. h ,,.. Ir;,: Ju;· H, ,,, .,, ha, ~ an i<hkl",h l.r.,)'-' J~J:;~ ,)f 

n,,wr~ C(i!,Jf><.,:.1,in:, :x::"~'"" "'',Jcrn -..:,en,.-~ :nJ !r.,JHmnJ! krvm kJg,· _.,,~IJ ~t<';1:I:, k~tril ,1.,~,~, 
in b,;:;",J\;<JUf JnJ "'!CLk 

[ntroduclion 

Studyinz: the k!'u,·iollr of v. iki animal.-; in ::lei; na(ural hab:t;;t po:.e\ man;, prnc!ical probkrm. 
Ti1e,e are e,rnally pronoun::ed amcng the noc::.irn.al s.pecie'i -;;uch (b ca;r,i\Orc~ l,0ng-tem1 
h:ibirn.1i;i0n of ind:viJu;;.i :in1mah (e-,g. ;1,Wb. !990! 2nd th,: u\t' 0t' rnd,o-:demetry f,\mLlr.,:>r & 
'.\-Lu::dorald. 199:11 of1c:n en:.if'l,c \\Ork.er,; to -;l!ld} bcha.,.lour. Ho,,ewr. obst>n:::tGn t.:chnique, are­
subj~t to suitab!e h..:.biw.t. resu!;ing ln srudie, of bch:ni04c such ;;.s the Afri,:an !10n <Pwtthem ln:J 
being restric-te-ct to Opl!'n pli.1.11:,; ( Sch.:tlkr. l 97 2: Pa.:ker, Scheel & P Jse~. !99(1: Scil,:-e: & Plicker. '. 99 l: 
StJn<ler, 1992; Sto.nder & Alt>on, 1993!- Such .t tirn:uuion ma; :iff~ct. for e;;ar:1p:e. the d:scurnons 
::iround the e,oluuc:, of socw.li:::, m lion,; he-e Caro, !99-4: Legge, 1996L In tb, PJrer. 11-e d1s.:0:.'> ,he 
:.h.: cftrad,m:; as ;m mJirecr method of sl:.id:, ing tht' behJ.\iour of nocwn::il large A'.~k:rn c,1nuvme-; m 
a ,\oocted !ubir;n: 

!i..s:\..w:' (;_LJi:k'd .,~ ti;: i,L.:,Hill-..<>lirn1. j,:ilo~\"l!,;_' .mJ i11k1;,.d.:lion J-f ~11,:11,, ·,lid' ;h ,p,,1,1. ()! 

~n,n;;;l,,;) . .:n m:egr;:, ;1:in oi" hunting. 1- a _,1,:,;, :cnd..tffer.tJ! to th(; -.:nm,tl(''.: :•f H,,m,, u;m:1:.­
,:...,aughli:l. !968: WJ.,,hb:tm & Lancns!t:L lY68: P:icf~\:r. J':f7;j: ;,..i.-benb.!rg. 11/<;,_ii \lod,:rr-dJ:, 
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trJi.:kt>r, (such J_, the• Ju/'Hnan S.rn) arc rcmad..Jbh ,killed in 111terprecing: animal b<'h.l\iour frpm 
.,p(1,,1· The hunting ,l-.111, and pl1tenti.1I knowleJg:e of b<;""h..1\ inural ecolog:,. of ~o!\ L'ral ,ub.,1.,ter1<.::i.: 
hunting p.:opk~ h..1\e been emphasiuJ before 18ac:remh. 1958: Lmghlin. 1961. 81..:L·hieri. 1972. 
Blunon Jone, & Konn<'r. 1976: Liebenbert. 19901. San tra..:kers ha,e been used in che ,cuJ, of!Jr,·e 

~ . ~ 

c:m111ore beha\·iour 1Sm1lh. 1977, Eloff. 198-1-: Buthma & Le Riche. 198-1-. 1990: !"11ilh. 19901. 
Ahh,,ug:h recogrn,:eJ J, J r6ourceful tc'chnique (Te.:r. 1982) anJ ;1 useful toPI for stL.Jd:,mg: a range 0f 
s;pe..::ie., in a range of habit ah. tracl-.ing h.h not yet b<'en Je,..:ribeJ in t<;""rnh of 11s rehabilit:, anJ potentiJI 
,~·1c•ntifi..:: contribution to the biological ,cicm:es. 

Tr..1..:king: involve:, th<' ob~cnation ot· all t)p<'~ of ~ign, that indicate !h<' pre~enc<' anJ a..::11\ it:, of an 
anim,11 The spoor of ;in animal m;i:, r.rnge in clarit) from a clear footprint in \Oft grnunJ to a mere 
tr.ti.:<' on hJrJ ,oil (Bro1\n. 1978: Bro\1n. Lrnrcnce: & Pope. 1992). The fo~t of mo~t ,pei.:ie, Jr<' 
Jh!inct. main!) due to morpholog:ical adaptations; l<'.g. digitigrade or Ltnguligrad<' limb~). The acti\1t~ 
ofJn ..1nimJI i., nonnall~ det<"rmined from a trail. a ,e:<.juetice of ,ign, such ib ~poor anJ ~nape n1Jrl,.-;_ 

Tracking has been de,crilx-d by Liebenberg (19901 at three t1..1.~ic k\<"b. ~unpk. s:,,tematic. and 
,pt',·ulat11 e. Simple tracking rL·l.tk'~ to the ide:ntiti..:J!ion anJ !01101-\ ing of -;poor und<'f id.:;il ..:llnJition, 
S:,1cmc1tic tracking i, the folkming: of a trail 11h<'r<' tracl,.er, ..::ontinuou,I:, g;ither 1nformat1l,n [\' 
inte:rrfft an a..:ti,it:,. Spc·i.:ulati,<' tracl-.ing i, the fc>nnul.ition ofJn initiJI h:potht',1, ofth<' anim.11·, 
Jd11 itie,. ba,cJ on the: int.:rpr<'tJtion o[ ob,<'n·<'d ,1gn,. Th<' trJd.ers continut,u,I~ \t'ar~·h for due, to 

~k·~·<'pl or re fut<' the h) poth<',i,. Both simple ;ind') ,t<'naJtic tracl,.ing- arc: b;i~ed 011 inJu..::ti\e ;ippro;i..:hc, 
1:-.knti,. 1988). \\h<'fea, sp<'culati\e trJcl.:ing is b,b<'J on h)poth<'tico-dcdu..::1i,c rea,oning (LJ\..atu.,. 

197S1. All thr<'<' k\<'h of trncking ffiJ). hO\\·e,·<'r. be subj<'ct to a larg<' dcgrc·t of bia~ and ~pecuiJ11,e 
tr.lt.·1-.ing: may t'\<'ll ,<'<'Ill um,ci<'ntitic or unquJnt1tiJble. 

111 thi, pi.lper. W<' Jddr<'SS only th<' mducti\<' approach to tracking. i.<'. ~1mpk and S)Sl<'lllJllL' 
tr~t..::l-.1ng-. by de,cripti\<' analy,<'s of th<' qui.lntitJti\<' \J.lu<', of th<' t<'chn1qu<'. The· ,!,.ill, of four 
t'\pt'r1<'nced Ju/'Ho;in hunter~ ;ind J 1rc1med \\e.,tc'rn bil>loght ,1er<' comb1n<'d in an actempt. tirst. w 
qL.JJnt1f:, the r<'l1abilH) and Jccurnc) of tracking anJ ,ec:ond. to u11der.,1Jnd ,1h~1l technique, arc u,c·J b:, 
the Ju/" Hoan during tr J..::ki ng. W c al,o di ,cu,s its [)L'!<'rltial application to wilJI I fe ecnl,)g) ;ind th<' ,, a), 
in 11 hic:h the 1-.nov. ledge anJ skill:; of lo..::al pwpk cJn :.1milarl:, be: applie:J. 

:\laterials and mt'-lhods 

The ,1uJ: v.a, nmJu,·te:J in the KauJorn Game Re,ene anJ Bu,hmanlanJ. 111 north-e:a,tern :--.amib1a 
( l'!'S. 2il0 E1. The ,<'gctation con,i,ted ot forest and ,hrub ,a1 anna ll.Oodland 1Gie". 19~ I 1 "1th 15; = ~; 
,w,,J:,. planh 1?e6U..:m1 per h<!.:t.ire. The ,oil. da,;,1tieJ a, areno,oh. form<'J harJ ,;urr'accJ 1,,p,L'il ,,1th ,olt 
imcrior ,and,. The region form~ pJrt of the nonhcm ntcn,rnn of the Kalah..1ri de:,e:rt. 

One of u, 1PS1 rci.:orJcJ animJI a,;ti,rnc,; <lircctl:,. b: ob,ening the: .,pe:i.:ic,. age. ,c\. group i.:omp,,,it1on. 
p,,,ltlon anJ behJ.,iour of arnmah ITJ.bk, I & IV1. The Ju/'HoJ.n trad.ers v.cre: then u!..cn 'bl111J' 1,, the general 
, i,:1n1ty and a,!..e:J to tinJ the: sptior of aninul, 1,hiL·h "ere identified to,, ithin the brua<l 1a,,,r.llln1c· group ,,r the 
tJrgct animal 1e.g. c.im1,orc if a lion 11a, 0bseneJ1 .-\fter J"<',,ing th<' Jrea the;- \\Uul<l t!le:n rc"·,,n,!ru,·t the 
ncni-. "hi..:h \\Cf<' ,,;oreJ a, either corrc-:t or 1n,;orrcct "uhin the c:ateg,1ric, e<abli,hed Jun:1g the d1re.-1 
()t>-t>r1.itinn rh,1','. Tt'.c';' l'ft~n ,oli:nt,xrcd add11ipn:1I 1,11orm.un,n but r~1., 11a, ign,,r,,,I. The .,I. J1,."H,>an h1,nkr, 
1, ,'r's' Tr,·.,te,1 ,h l >Ile' sc,mrilc' LIiii!. Gn,;Jp Jc,·1,11111, \\ t'r .' 111.1,k attc'l l'rlllc' .ii .111d r.111,111.,! u,,c·u ,,1, >ll I ,cc' '\.k,i.L \\ :!I 
IYt,CJ, among !he 111J1\1Juah. J he:h:n1our~I charac·ta1-:1.c ut th..: h:, H,,;u1 ,\>c·1ct: 1.\l.ir,nall l\rh Le:c ,1f"'J,. 

Tr~,;~111:; Jc'CllfJL\ \\a, me:J,-llf<.'J b:,. 11\<.'Jlb of !h<.' t>rnum1.1: pwt>..1t>il1t; ut" t><.'lll_,' d'ITt'LI ,,r 1::c·,,fTcc·t Th1, 
J":.inapt](ln ,1a, m.1J<-' ,1111;,I; t"c,r \, Jnt ot' .t 1:\t>f<-' appli.cJb!t' nu:'-h1 p,'th~,1' 1 Hn1. f-<'r c'\Jlllp;t' 1:1 1Je:ntlf; 111_,' the 
tr Jc., ,,ta le:c,parJ 1Pc111/,:cru f'<lr,lu,, !ht' J,, HclJll t<e,1r.1 lllJ\ hJIC ,\ bJ,h ,_,(- _< P'-'"1r>1l1t1,;, 11n-:luJ111_,' chcc1ah, 
1--\. :1:,,,n 1;uhc111111 ;inJ ;,>un:; lion,;_ Thi, 1,,,ulJ g110: them J pr,1t>Jb1:11_, ckmcnt ot P=O 3.~- H,,"c1~,-- sine·-: th<-' 
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f ,c . The c,urrt>-:r cl rJn'1Prll lll<'h.1.-.!l'.l¢M, kNcrn llw k(t tu .. -~ ,m,l ldt fmnt ,p,\"r'p.,te, A an .1Ju!( rn:ik le 'f-" ~ fn,n J 

,;,mp;,: N )0 m,:.1_s_,.,.,,,,,rP S,,,pl1.n.;:: ,mt:n-''.! fur ~-e,i-unD:; spou ,irxmJ fo..- a!l 1,x.,ff_,,:h,: x:" ,;,,·, "J, ,k:::-:::wJ t-: 
pAU:in;; ">mp!e '<lt h; V/HJ.1rJ.k,\;;.:,0n 1S O • .;n_; ,\\\clfl,-,._.nl ,,t' qr,~"'-e 1SJ? n, lh¢ c; ofit,: W".>llk D,·,,rcJ .:~;r"'-' nt 
a,·c-Uf,h.'f "-'' < ;,,; ,:,f !hr n,c,.'l ln !tu< <'\'1<llf'k. !ii m.:.H.ln:m~~.;, pni,1-kd .:i t\:pk<¢!lLltiH ,~111pit .. >! !ic• pihT ,l<~c:,sc ()( ~ 
k,,p,mJ T·1;, :1'~J•lt1S'lllrnl ",rnlJ !J.,:!l b..· !4" = IJ" ,n «ith Y:''i tifliJcn,-~ mt<!n,,L ;mJ "'iu:d uil w,11:in tn<,, ,;~s;;~,: !,:,cl 
01 ...:,u,~,·: 

-;cie1Kt t>f 1ra.:Lng i~ ~() p.;or!y ur1deT,1,,nJ. an<.: ;he p,;,ssiblot choice< :naibblt' under d,11ere;1; ccmJJk't\' Jre 
-.inJ...r\(W, n. ih: ec:Wlhl'.:reru of a H'Ore r::;,li<i..: H,1 ,1 ,1u!J '.'le pvmtlei, B:, m:1i~tain1n:;: a H,, ,,f? == 05. :he fo, ·Hc:an 
kJm d0cs not nc~·e~,;;n;:, rtceiq: the i>J!l crcJn de~er• ed for t'i.e c,wr;:,::: mkrprernlion of J ,.;;oor 0t Jdi' 1·~. There 
mJ} be a mt1ft11ude of ro~sih:t' chokes "'!'iii.:h "N\! '1' . .1ke a,:;;;,:-:-.:,~·: ct10k<' mor~ ''!F,;li,:;.;;;;1, 

In ;ome Cb Ci. ori.e o: u~ '. PS! rr,eawreJ tlw .;;1.1 vl ,poor :r. ;m atten:;:t to 1.mJer~t..nd the ,1..:>l!e Jh!u,·:,,_,r,, t1sd 
by 1he fo:'"Ho:m rr.:ckers m ioemi(, rh~ Sf'<.'Dr c,t L:1tkr:r1 anirna'.s. The I\ idth ;md l<:n:;;:m ol 1he "P'--"'-'' ,:,( tr.e 1:0111 
anJ ':J-ick foci 1t,,,:h !efr Csnd righ!i ,.,.e~,; m,:;i,,;uc;;cll to r:10.:K.;lle ~He ;ird pos,irfe pn;p1.mi0r:.l ,a1fati1.1r,: rn ~h;:i;it 
b.:h>.e,:n i;i,: frtt ~f diff.:iem ~peci<:!>. bc:~,,:,:a J!lltrwt ;i.g_,: ar.J x:, c!J..-;M"~ o! th.: s.imc ,p,:d;-,. ana ·::,"''"e,:n 
diff.-,tcn: inJI\ iJaal>. The, wik,;;b:t:J , ar1;,hhs 11er,;, rc<..:ord,:d v. hen :;poor wa:. nwa,ur6l. First. the rl::rtr ,,( t:ic 
impre,,•on. ani! ":u.rnd. tl-.e angk of!h,: .- -111, \,: '.b; m1r:-~·~.,1on. For c:,are;:,k. a J.,x1 -;puor ,n ,,,ft d~er '""':iJ rnJ_, 
1:1<',.hUJ<:: 51) :nm in depw \\i!h Li,>¥.c :,;rn,i ,!0;:in; C:c ... ,:1 h> lb: ;;,:c1trc of rh~ deprc,\i,,r. .:.1 Jn ~,eo:,:c _,;; e ,JI' 
;;ppri.ni:natd~ _1,(f. The ,,.1r1;c. hon·_, sp..:~lt vr h:.cJ~· ,,,11 Ilia:, !'<:: n~m Jt.:r 1H!!-. ;1 9,,, ,,.,u ri:;k. P,1ic:n .i: cnw, 
n ,·n:1ir;:fr1:, 111,,1.'\:,.·,,i_-•Jt, ,,;"-;,,,,., 1p _,;:<'1 ~,·.,1,, ,,. ,11,,1:1 :n.· ,!Vfif:- ,,-- 1.)111.,,I,- .-...,,'. ,\. i Lriwc, .. 

nnl~ ms::«,urt/L:nt, 1,nrr,: me :.kpl½ v. ""'' 10,., thJ.·1 '.' n:rn ;mJ lht' -:t'\fL' d !he ,,,1!: ,,: tl1e 1.:,?:::,,,11.'1 1, .,- ;re.it ;1 

,r_,rn 60' ,,er,; ;,n:il~~c-~. 
The ~equ.:rK,;- ,,r" foo:pnm,; anJ 1ht rcLni,: <ll<Jnl.'.c h;:" et'l the·::: <1 s:r,: rr.<:J~.reJ to help d1,un:;•1 ,'_ -:-21,,,;cr, 

<ldkr:1:n1 :;a1h. Sp;i.::rg nt 1ht fed v,:h gr_,-.1p,.:d ,1:.,; ,·,Hegont",- <1., a \IC'ICt'. tt"l<' ui,ta':1-t, t,,;1,~~en' 1n1;'r:,,1,,1h 

.1•.1J.; t,:, the ,:1r:-,-• l0ot. ::ii .1. pa.,;,:, th~ u1,t.1n,:e vi :h<e <~,> '.><:!¼c'~I' t~c: k;;J•n; twnr t<,n: a..1J :r.iils.~ r,_,~ l,x,[ -:n 
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e11her k[t ,,r nght ,i1.ks: and cl a ,1raJJk. the step J1,uncc bct\\t:en che leaJmg foot l>n either kit or nght ,1Jc and 
the trailing foot of the oppo,ite sidc. The kngth, 11f ,tr,Je,. p,Ke, anJ straddle,. JnJ foot >eLJLl<:'nce, are 1..no"n t,1 
be correlateJ 111th an animal", specd of locomNinn JnJ ,,.ith ib ~ait (Grogan. 1951. HilJcbrand. 1959. DJg:;. 
197 _> 1. S:.tnipl ing intensity for nieasuring locomowr; J.:1i1 it~ ,, a, determineJ for each gait and .,pecies s.:tmpled 
.--'11 tiN. a ]Jrgc ,,1111pk nf rnea,urements 1,:1, c·nlkc·teJ !e.g. pJc·1ng d1,t,rnce of an adult mJk knp;ird 11hile 
1,alh..1ng: Fi:; l 1. T\10 mca~urcment ,ample,; 11ere ther, rJ:-u:loml) .,el<:cted .rnd the ,:i.mple 1n-~rc:1seJ 10 -L 6. 8 .. ,. 
\11th J fre,h n1<:Jn. ,tanJJrd deviation anJ codfkiern 0f1:i.riJncc 1CV11Gncg-Sm1th. 19571 L·akulateJ exh time. 
and the rc,u!r- plotted IF1g. 1 I. A sample sizc 11J, then selecteJ that would account for mo,t of the \ariance. in 
1\hKh the mean 11ould fJII 1,1thin a 95'< contidence inter\al. \1ith th<: coeftic1ent of 1.i.riancc le,s thJn 5,;,_ Thi, 
,ample size "a, then u,ed as the >Jmpling inten,it: 11 ithin that p.:im.:ular categorJ. 

StJth!ical means are g11 en\\ ith standard de\iltion I S.D.I JS a ,;um mar) stJti,tic of the variatmn of the data. anJ 
stand.irJ error 1S.E.l a, J mcJsure of the precision oi the means 1S01..JI & Rohlf. 1995). Data 11<:re re,ted for 
normJlit) using a Komogoro1-Sn1irno\ 2-,ample te<t. ;\on-par,1metric t,·,c- were used where beha\ioural data 
soulJ not be n0rmal1zed S1gniti.:.1nce wa, meawrcd Jt 5<;; and all P 1alue, are 2-tJileJ. 

Results 

Spoor idf11ti}in1tion 

The identification of ~poor by species prO\ed to hold no difticulti<''i for th<" Ju/'Hoan team. They 
correctly id<"ntified all 1--1-7 cases (Table I). This high lewl of .:tccuracy (CV=O 687(-J is com:eivable 
,ince the spoor of different species shows dtsti net anatom1c.:tl 1 .:iriation.,. The mea<;urements (Table II J 

of the spoor of four specie~ of hirge c.irni1·ores. and four age groups in lions. indicate size variation, 
bet\1 ecn spccic~. This size \ aria[ion i~ further d1 sti nguished by proportional differences between front 
aml back pa11s. A graphic comparison bet11·een the front spoor ofdiffen:nt animal, indic.ites both size 
and shape ,.i.riations of ~poor (Fig. 2L LeopJrJ and bn.rnn hye.nJ (H_1·ue11a /J1w1Ma) ~poors are 
S)mmetrical. 1>.hereas ~ome indi,·iJuals among sponed h;-ena, 1Croc/lra croc11rn) an<l hons sho11 
slightly elongated spoor. 

Correct identification of the age and sex of the more commonly ob.,ened carnivore species proved 
more difncult. although accuracy levels (CV= l.--1-5'7d were still high {Table f). The sex of a lion "'as 
al,.,,a)S correctly identified. but sub-adults were sometimes identified JS adults. Both leopard and 
cheernh spoors \~ ere al ways correct I:, identified by age. but sex was incorrectly identified once for both 
species. 

Spoor size varies with both age and sex. Spoor of adult male lion, was significantly larger than that 
of adult females (Hest: t = 12.77: d.f = 54: P < 0.001 ). The spoor~ of sub-adult lionesses were smallcr 
than those of sub-adult males (Mann-Whitney l/-te'it: C= 10.0: P<0.05l. but similar to adult 
lionesses IL-'=329: P=0.657). Sub-adult male spoors were larger than those of adult lionesses 
( L' = 287.5: P < 0.00 I) but smaller than those of adult males ( U = 52 I: P < 0.0!}. 

The JuFHoan team w-i~ able to identify the spoor of indi1·idual animah. \\ ith a 93.8c-c ,uccess rate 
rBmomial test: P= I: CV= 3.13':c: Table!). The po,,ible choice of individual animab J\'aibble to 

the te-im 11a_, impos~ible to me.isure in the open ecologic.i.l SJ stem of the stud;' Jrea. Howc\er. the 
c,tima!L'd T':inimum lilc·l; numbcr of km)11·r, indi1 idu:,I, 1•.:1s 0n :11·L•r·:1~'c'. -I , (rnng,' 2-11. T:,bk l1 
lnJ.·_-iJu:d 1cL·ug11itiu11 or~u..:h ~[JOc>rb:, i!ic· t~,rn, ,i:,, [,.i,cd ull bu,:1 th. ,h.q·: and ~:,c vt"tl:s' ~P'vUi ;111,l 

on the manner of walking-. For e'i.ample. on one occasion PS obsen·eJ t110 adult m;ile hons walking 
siJc b) s1Je for ~ewr.il hunJred metre~. Sm~·e it \\;tS kno1\n that the t110 lion, 110.lkeJ at e.'i.actly th<' 
,am<' ~peeJ. the distance~ bet\1een the spoor or" [he four pa11:. ot· eac:h ind1ndual 11as me.i.sured. w 
determine po-;sible difference, in the g;iit_,. The paw sequence of bu[h male, 1>.a,; RB· RF LB. LF I see 



7,,,. ;•rd'"" .~ ,fc•ot:,."'.' itfr;;:1;,1,i~ r,,, ,;, "',,, .4''1"1'1 L<'d,f/if,: !" sr,,:ir,·<- "~" ·", ,,,1,/ t,,,,,.,, 
,,,_fa d,1,n• C"''; pn ;1ml,aJ ,.,..-,-, hn.d .,., ,:,,,,: ,,h, •~,.n,,,,, ,.,.,-,,,d,·J h, m,;• ·,!,.,·,·,,·,·, fS, , ,,,;,, 
T•1<' 'Ji'~ ,- •· · ;t,,,,, ,,t~m,j,,·J I» r/1,· jii/"/1,.,,.. /fo"• 1, ,,r,.,, :.; /i,,i,,:; ,,f //•e ,;/;un ati,.,, I' ,,,t.,,., d,;w, 
,;,~ {""'~',,.,(', ,,r ,t ,,,,.,,.u iWtcr!',,·•,111,,,• w:,;',, ,, i•1,,, w1,.,J dn·rn1',,,,1,"1 "itr,·r p,,, O.~ ,.'illu ;,,11r •: 
'/ 1 ,., w,,,,.,, . ·'.lJ, ,1,,J,, ,:,1•mr,,·. ,,, c :, _,,. f> < ,'iO'i/ F,·,·, ,'"·" •:r ,;,,,,f.,,a /, ;,,~-, ,,f,,,., '""'f':, -,;,·, 

,,,,,,-,. "1•,.,-:,.,c1 <-"; 

C.:u:,:,;n~• C\ht' pri.:,,•mcJ C,Tf'?."t iJ"mlf,;,111,,~ ~- V'fW<:I p '· ~, ... ,, 
Specie,: 
C.i'r»hon 

L;.•r 1~ 11~) 

L:,,,p,.;,.,J 11 :c l!lO 
Ch,c,:;.1t: " ,: (fi,) 

SfN!~,J ,, 
" " '"" ,. 

\\ t!j jc'} 11 I. !'.Xl 

H~rbilor~ 
Sitcnb,•~ '" 

,,, 1ir1 
o,,.~.,, 1f) '" '. IN I 
hvJu I(: I ],j,\ 

H.ir:d,, Ill ,, ,<)I) 

\\ ;!J:Jte- n 1:, !IJO 
G,m;,i,-,,k "' m; 
R,).1n ' 1(\!) 

Sub-lotaL i-l.i " lfx, 

,-\ji!;~: 

Li•·r .") ?J s~-11 
L~,,p,,r,l '' " )(111 ' CMec•uh " l,)j 

.'iuh,lt>tul " " c;: 75 

!-,-n; 
l1,,n 1<; \,¥ j;i; 

Lt.:T-.tr" " 
,, 9-l.,J~ 

Ches:t-·, " 
, . 9; 2.l !i'i'N<> 

SntHnl.il M ,. 4:_r 

lndhitfoa1:I;' 
L,.,n " '' ,; 1.6 7 D'i(/7$ 
l(oparJ 11 ,, '-'-+ I~ 
Cte~c.J1 IIJ!i 

Sul:H1;ta! ;: "" \Fi 7~ 

Tntal ' 1 ;'fl~. ')t,_,P 

'S.::ien:ih,' J,Tl,, JI !u1tn, ,;re, <~cnl', ;,, J;,.,~;,,, ,•r ,;- , '""/'<' if! , , . du1~"r 5, h ,, ,11w,1 ~' ''""",1. ~ ~J\! 
Tr11zd.:f'h«, -·~r,·"ewx_ h;irt¢l't<c,: ~I,,,;,,?;'",, ;,,.,<"·,,th.,·-- ",1""~~,1 c,,..,,,,.,-;u,,,., ,,,,,-,,,.u, 
\;'''':',,NL 0•". - ~ .. ct'!,,: roan H,Pi,,,;,,;w< <"'£''''!.<\ 

:Th¢ P0"·";~ t\\Wlh.:r r::,( im.i: . .ju;,- (wn' 'Ai'.,:h ) ,h,,,,1 V".:hl re n,1-J,;: \\J, :,ii;,,,"11:I,, ;,, 
,k;,;,-min( 1'", ,tu,!; Jn,~ \\J, \'.•\~.n ;,r. ,,,+,;1.·::i um• "'.he~ m,,,em:· .. , ,,1 .tm"'"l.t~, "~''" tr;~ .1nJ 
u.· ,',rri,·l~c' .. r, -nh,•r.>fl,.,·,;,•1 ·•,h .' .• 1f- ,,,,, ,.,_. i;·._,-1;, ,.,,.,~ :•,., ir:. ·+.;• 
/•llrn ,•,"<l J• :,ini:•1<1r,; n,,m},•· .•: j','• ,,f, _, .r,,,a_·,•, 1 ·- ,• d· ·+,.•,• :11,,-.,, 1 C.:,,• \-•. 

b•,,r.irJ 
('t,•.•(J~ 

;c._1.f>,_\."-·(':,cc.':.; < \ _,; _,: 

1 '='·"" '-
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.\frnmr,'me11/1 tun/ oj rhe >;'<'"' o/ l<'HI<' l<>r~<' ,·,,rnn <"<' -'('<'< 1<1 111 11orth-em1a11 ,\'<11111h"1 \\"1drl1 n;,·c1,.,,cd 1i1e 

"1.le11 {'Uilll of !he '!'"'''' L,·11~1/i ,, m 1he /,,,rgnr /i11e. 1ndudin~, la" 1 "lien 1/,e, "ere ,-,rn,·m \ =,;,,, ,,,ou/,,·1 ,,r 

d11/'nem m,/1•.-,dual amJJr,1/, 

F,,,~r r~" B.,ck P·"' 

Spe..:,e, ",.gd,e~ 11,Jth kng-th \\IJ1r. kng1h 
------

Llllrl .-\~ me.rn Ill 6 11.~ 9,.16 '" SD 
' " 0.53 n - I) I,_"\ 

sf_ I) :2 "' ()_]..l [! 12 

' '6 " " 26 

S.-\ ~ m,·.in ]I) 5 I !.8 8 -_1 11.6 
SD 0.2.1 O.l7 o, • ON 
SE 0.11 0.18 00- n :1, 

' ' ' 6 6 

A:' meJn IC <J '38 '" 13 7 
SD on U.67 ()_Si, IJ.56 
SE ll 11 I)_()') ()p II I~) 

' 09 " ,n ,,, 
5.-\: meJn ''6 l.!.9 ]I) .j 12 6 

SD IJ 36 0.51 () 'i'-1 U 56 
SE 0.1-1 0.19 0 C6 0.25 

' 7 7 s s 
Sp()!ieJ mt.m 8 8 !0.8 7 5 9 " 
h;-ena so 0.88 0.88 n - , 0 ~7 

sf_ IJ 17 ll.!7 0 15 ()_ ],j 

' 2~ 18 2J - s 

Br\1'-'n m~Jn 8 10 2 5 ., 8.-1 
h)enJ SD ii --16 06') 0 31_, '" SE IJ.16 () 2--l () ] _1 () 1--l 

' s s 8 8 

Lec>parJ mtJn n 7.8 ,_- 8 _1 

SD 1.09 1.72 ' ,- 0.9 
SE 0-+5 07 IJ--12 (U2 

' 6 6 8 8 

:,.:,,1e A< = .tJul1 frm,ilc-. S.'\ ; = ,ut--Jdult frm.,k A : = aJuh mJI~. 5.-\ -3 = ,ub-aJult m.tle 

Fig. 3.ii1 for enmpk ). The striJe of lion A{,\ = 1.5-+7 m. S.D. = 0.0~6) \\aS shortc:r than that of lion B 

{ X = 1.706 m: S.D. = 0.0281. Lion A made longa pace, It= 23.05: d.j. = --1-l. P < 0.00 l I th:.m lion B. 
although the straddk of lion A\\ as shorter than that of lion B (t = 1-1.1: d-f = --11: P < 0.00 ! J. Howe,cr. 

the extent of individual vari.:ition in the me.1suremenh of the size and shope of spoor coulJ not be 

determined statistically O\\ ing to \ ari,1ble soil condition~. Where sample ~i1es of spoor me;isurement:> 
wae large (11 > 15 per indi\·idual 1. the standard Je, i:1tions { front p:n,, \\ idth: S.D. = 0 7. 0 S2 and 0. 79 J 

,rnd st:rndard error~ ( re~pecti, e-1:. S. E. = 0.2. 0. 16 :ind 0. 2 I J p.::r i ndi, idu,1 I \\"t'l't' the ,,1mc> n~ br . .:a th::rn 

th<tt nf :di the' :nca,urcnc,·nt-- of th,' J','•'rc, comhin•.',! !Tahk ]J 1. 
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- ...: _+ • • .. ....~ ;: 
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0 
X 

" 1$ • •x 
" <ii 

i 4- • 
•• • 

·2 
055 0.7 D 75 0.8 0 65 OS C 95 LOS 11 

Shape of s.poor (wid!"l,1engthi 

:: Uon AF ■ lron AM "' Leopara 

.,. Spot1ed hyena x Brown hyena 

F 1,, ~, \ .;,-rn.NITT','ll f'et"t'tr. ,p,.•X m-:a,ur<CmtnL, or ,:,<)(1,·J h:,,:r,;;_ !,'"'' n h\ ,~~ kq,¼J a:IJ l,Pn: .1.Ju:: m.,k I \.\1: anJ 
,,J,n •·,:m.,k , AF, .\kJ•m.rm,'!lh •cm, ure or th.- frA,1 rJ", Q/ t:·Fcr.-m ,r,J" 1,rn~I, Tlw ,,n ,,f th<- ,rm,r 111 iJth .., k1;:h1 -, 
:11Ji,':ll(J ,,.-, lht hl\i<: >Ah1k !h,' _, •,;\i~," d;h kn;Ch' der ~h th~ ,h1f'(' l>! th~ 'P''"'- fd eun,p'.,:, J ,;-1111,cm,\,i rr.nt ·.-, ,11 b,,, 
,, '"!wd I. -'htr.:,1, ~n ,•hr1f-''¢J rnn v.iil 1nJk,1:c k" 1bn: 

kupard~. trwrir:g for h:~<p:ird~ ;;.n,.;! gal!u?mg for liom,, A ,.:h.:-mat1c i'.lti.->!rnfa;:i of th~ a•.-e,:-;;g;; 
;n,:a~urerJent:- of th,;: g;tits (Fig, JJ 1ctJ1,:arcs tLc cues a tr-:.d,B m:i: u,"' \\h:c"n int<:rpn:11ng the typl' 
of beh:niour. Walkinf repre,r:nh fairly s:~i:n ;;pacing ~\\\\".Cr. th.-: free T'.1.-: dist;inL'<' of the lef~ and 
right str,;i.ddk for ::loth kopard;; and ii0r.s i, s;ightl:, ;;homer thc1n the distance of th:c" r:c"specd\e pac.-: 
ff:ib!e [l!J. DJrir.g ,taJ;.;i:tg. bo.h anim,;,b; wi,;e longer strll:k:, \\'hile the ba-:l( foot i, ph,..:ed in the same 
f!\Hition as the prtceding front foot. hen-..·e pl!'rfect registtJti,31 wi:'.1 the l.:ft .:md right p,1c~ MO\:!y 
m?:h'Jr.;;s O err, A~ a r?:m!t the ,m,dd!e di,tan,:e bcr.:-ases m:iikedl} from thi\t of the v.n!~ Trouirg 
kcparcs ir,rease tb: pac<' d1stam:e Put the ~t:t1Jdk dccn:a,e~ dr~:na:ically. DJring th:s symmeui;::il 
gait with obliqudy po>itioned fret. th1: f\>O alt;;rn<1-!e hrn'.',,; a~e off t'.1<' ground a: !h<' same tim~ 
1 Hildebmnd. ! 968 1. Tr.<' a,,jrr.metri;:-al gait of 1!:c· galloping lion d!splo.y$ i:he i.se of a :-ot:iry or IJ.tenl 
gallc? O,tu~kiCge, 1 s·.;,9, A.ll fm.1~ fret arc> of;' :he ground .:.t 1h.: s.,me- t.me and th<' !ivn k:id,; \\ irh 1ht 

kft front !<'~, 
The Ju/'H,).ln k·am \\:IS c0nsi,r,rnt m <:flrT<'i..:rl:, irit<'fTlf<'>ng h:h,L\JnUf,ll ,1,:t1\Hi,·, n·i.1t1:i~ ,,, 

,:;:rtiH>h'~ :T:1hk l\'1 '!hrn-,;~h (h,• tLb-:1'•:,c ···c\··c-'1'!n2 rd ,:,s::i:::i'.1c 1r:::·l:i·1_;. ib: i;,1,:1 ,i:.'u:·;f,•1, 

r<'.~-o~_,:ru¢tc:d aH th<' beha\·iour.L c:it<' ,.:,ori<'~ vf hoth predator :i;1J puy Cvring all th;: .. :isc, \'• i th \~ hk·h 
th<': wex ;,n:,c'J:cC. Th,;~e in.:lude in!erp~tJ:icn~ suc'.1 <h d~.i1--:'.in,7 th;_;_t carn11l•re~ ~,..-:1,·eni;d ,1 
.;,m:.::,;. rather than klL.;;C. 1t. :md iJemif;iog th<' :1;:-nber :i:id ,p,x1¢, oi nther ~·;1rn11·or,·, \bil!:ig: 
cJc:::",¢s. The rr,1d ... cf'> a],c, c0rr<'ct;;, c,pLtir_c:J th.' cnu~c: oi tle.:.th ot frur unguLr;::;. th:tt died ,,t 
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T-· .. -,,i,w fl>1<'1t.", • 111, , ,r 'I'"'"'~ d1.1r,m,·e, ,,, ."., n·u !<"er dum1~ d1Jtt,rem ~- ,_., j,i1 /u,,r, uud 

GJLI 

meJn 
S.D 

' 
mc,rn 
SD. 

' 
mean 
SD 

' 
mean 
S.D 

' 
m,·Jn 
S.D 

' 
meJn 
SD 

' 

,,.,,,_,,-,,', 

S1riJe 

ll9 _,; 

IS 

1 •- ' 

15-1- 5 
5 S 

' 
116 5 

S1raJdk 

:n _ _,; 
n 
15 

-1- 7 

-+.: 

JJ,9 
7.S 

' 

5: 7/i-1- 7 
25 7l~ll I 

I 

" 0 

' 

P.1c·e 

' 
"I 
()_1 

5b ~/2~2.2 
]5 -1-157.1 

I 

_,,,l,,: .-\ ,criJ,· :- lhc' J,,un.:e bet\\een I'"' rnm, mJJe b, the sJrn~ foot. J ,aaJJle ,, the 
J:-:Jn,, bet\\een l~.e ldt and righl trJ,-~, e1iher front or bJ.;~. Jnd a pac·e 1, !he d,,t.rn.:e 
1-e:·,.,en the tront J:iJ ba,-~ fool e,ther ld1 M ni;ht 1See Fig. 31 

In ,:,ne re,:orJ ,,r J gJlloping lion. meJ,uren:enc, "f che ,traJJle differed beNeen ldt Jnd 
n;m. a, J1d the r,,,e. be111een from JnJ bJsl The dJIJ are ,hl111n, rc,pc.i"d: T~e left 
-:c1JJle during 1h:, J,:mmem,·al gJit i, J[,c, ~n<'"" J, J ,u,penJeJ m1Jtlc'n IHddebrJnJ 

Su:iJJrd de,iJl:,·n 1S DJ 1nJ1,·a1e, 1he '.~cut1nn of the m,:a.,urement, ,1r.J ~ e<Ju,lh th~ 
r.'- ~,ber of rnJL\ ,c!~~l arnmul, "here dJt,l for ~Jsh rnJJ\ ,Jual "ere ,·olle,;te.! f,1lln\\ ,n~ !he 
rr,,,eJure descnkJ 1n Fig. 1 

Jnthr:lx (Bacil/11s unthracis1 Jnd \\ere consumed b: rnrni\·ores. With the e.\ception of est1mJting the 

time th.:it the e\ ent took plilce. which WJS considered correct if it fell within four broad d.:i:, -time 

c.:itegories (e.:irl;- morning: !J:e morning: eJrl;-- Jfternoon: l.:ite afternoon) indic.:ited by the posttion of 
the sun. and t11 0 night-time categories I first hJl! and hist h.:ilf of the night I. the reconstructions 11ere 

fl.rnless. During direct ob5er1a11ons PS noted se1erJ! points (such as those listed in Tabk, ! and ]\"J 

which \.\ ere cructJ! facts in summJrizing an obser\"ed e1 ent. The Ju/" Hoan teJm correctl;- ;umm:irizetl 

all 30 spoor reconstructions 

Discussion 

In a ll'~l .-,,1· r,•l1,1b:l1t1 ,inJ ,1crur:1c1. th,.,. Juf'H0:111 1,_-am ,h(1w,:d rem:1d,,1hk ,f;1II 111 c,,:Tc.-cl1 

interprc[ing 55- 1 9- .9 Ci"c) ,,r" ;:le 569 ca~e, the;- 11 ere pre,ented 11 ith. an accurac1 lei el 111th a S I;_ ot 

uni;- 0. 1 i rr or" ::1e rneJn. The 1Jent1ficat1on. from <p,1or. of age .:ind sex. kmw n 1nd111du.1I J.:iimal,. anJ 

e,umation of the: um<:: tha1 ::i:1 e1 ent occurrecl \I ere ,;11mettmes inaccura1e. The~e irKurrc,·1 1nterpreu-
1iun~. h0\\<:':1<::r. 11e:re: tri\"l::tl ::incl Jid 00[ srJtistic::dl~ mrluence the: re~ulb. 
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f,,; 3 A ,;'l,;n,J, ,l'.i,t,\\llnn nl l"l: \..:nmd,· ! pJikm, c\! 'h-" a,·u,(y,· •_al \\..1;·~,~f- ~LH,:r.f anJ •r ,n·c.;,1:-,:, b ;vr.J-. ~~ 

th "-"!~·rig. ,ulLng .rnJ ,<:.:!loping b; J",n ,_ !L,·l 1c>¢: a,.,. md1-:;it~..: t,:, <•p,.·rt ucde~ ~nJ fr,T\ h"'ct h /,hC'C-. ;rd¢, \\ h,"": • 
hJ:k I WI h ~uixr-1rnp,',¢() ,,1 rile• ~P<'d ;,[ :h¢ !f,'n: !voe !h¢ rs:::·:1 ,, m,1.;.,11,·J b; a h;;!r ,!,h¢d ,irdc> D,r0o.Tdl v: ih•\ ,m,-,-­
fr,>m kl: l<• r,.1hc > :·,11,-~l.,.J ti, lh" Jrn, "1''1 -~~ kf: ~nJ n_,:ht frtt r:~.:rd ,en :h,m r,:,p.•;'.>'<' ,,.k, ->! ,:, ,m~,;.CT..:r, .·st"" 

J,n,: A ,trn.k q, · '-' '-'lt J, ,1Jns~ l>,,:(\\ ",en !",1 D ,p,.~ ,,- :n.W...: ~ _1 t.h" ,.i;c,• !.~>I. J ;,,,.:,: t., lh" J<>!..:m ~ l:>.'.!t\&-/r •h.: ll, •nt .,1,:,_; (" ,,. \ l 
c,1~,;r lei <.1' !',th1 JnJ J ,tr.W,J:¢, th· Jr.<-11'1>¢ t-,--.. ,e¢n :/1¢ ·1:, an.! r,rl:t !tJc:L 

i b: Ii ,r,,\\ Ille' a:1,xdonl ;,c,, 'l'.'ll 111. '. 1,,nlk1 i':, 1-t1·.::t:· "l r •:\ ;1,:r • -r,~ :1 h 

..\n aJJlt ubrJ.1£,111u., h,m.:!id!n ..,,J, 0b~cnr.:! J:ir:; o! Jnlhr,1,. :'l,,._lJ ~Jmp1e• \\(k ul-.:n ,;icJ: -., 
c;11.ne; otmort.:ik:, ,:onfrr;1<!J. O,,·r the t,,]hJ\'. ing C\\\JJJ:,~ J. priJ,: of [:<1n, kJ ur: ti"\;:' ~-~r .. ·;iss_ (,<;,,,- ;:',: 
b; ~c:-e·t,1! src:neJ hyrr.b ,me, L:][llrr~. ka,i11:g 1·:11:, ,l..rn ar:..: bvn,> The JurH,.,,m t~·Jm ;1,1..: t.!\...rt: 

th.: ~rot th:-ee d..i;-s after the dcJ.th :J.f!C Jj!,..,:J hl n~.:-,n~:~t:.!! cf'.c: se4ucnce of <;'1¢!1h rcLm:.: :,· ;:·,: 
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'F\·,~:1ion: th~ pv,iiic,n of ,h,; ?<~; in rdmi0n p W< i:red~or ;md :t:-rJi<: 
:s.:~'¢<'1/lft_g cu'!liH:,re, a,~u,r~0 ~ t.1r;J,, 1r.,,,,.,?h \CJ,.:- □iing and jj;J fl<)\ ,·~?'O'C 01 bi! :he rre:, 
·1011tcr c:11m•orea: th~ pr,:-,:¢:;.:t' JI Otrc'r far,:t Jr.-.1 ,mat <'aim1vor.:, :11 a cJ:(Js-. ,:-ict,c t>t !ore- <luring, 

X Jfkr 1f-,e ~ami, or~ o),,:-;,~J .,.::, fre.J,ng 
"D.,.:J,e ,;kuth an tm.,;ub1,· 1r'J1 1l1d or artJy n .nJ "'1, tlwn c,1111<.n·l<'J n, ,,n,; ,.,,. ,e,.,il'. ,rcie, 0i 

(ar11,,N~ 
;Tinw of e,ent. the e,t,m,i-c<l um¢ :h:11 an ,:-1em tpo~ µla;;;e 
'Su,nm.1.;- ;;;,! ~,~m- th,:- ,1t>d1!; ct· th~ l'-1/' H,,.,n kam h> p,-,'> i.ie a ,o.:,rr,:-~t turrrr~0 ,;;f J b~h1,1,,.~ca! 

t1~1; 

cJ.r>::;t~>- .-\fte:- .:.ppro~irn.:te'.y two h.Jur, of i:v,e<tption th~ :.earn s1;::1,:J ch~ re.;or::s:ruct1;m se\.:r;:1 
!rn1;e .. :r-.-d 1>,c'ff,:s !~:-im th·: :sr•,t. pr•in•;7;: ;11 ~'- ,,'l ,,t 1.:hrn !nid-;., expl:11n1n,r rt.it t'."w spo,)r \\ ,\;; rr,;i,J,; fl, 
1:;~ -!;111t: X1<HHIL TL,:y f,)\lu,,1;d :iv ";',;or inJ:..;J:;:'f h"\\ ::-:-:·;, ·,im::! l::1J \\;;j!,,;';1 tllh!c:tdil:,. ,·, l'\t'r,· :r 
h.:.J. fJ.lkn. go; up. and ,;on:inced htdkrr.g ~o•,\;:rJ, the point l'.h.cre ir ha..'. npir,:,J Tr:e foi'Hoan tcJriL 

n0t farmliar \\'.th anthr;:\. C\ph1ineJ thJt rhe ar:ir.i"tl was ski.. :.nd. died. "T~c.•y :J?duc<eJ Uh\t lion\ \\er.c 
;::,r,;a<enl :1;1J ;',;don the zebr.'.l but tfo:i 11.ot l..!ii H. T'-::>-\ aJ,;.o cvmment_.d tha; \OOtteJ hyenJ~ and nJ!ure, 
:tlt¢1ded the ,;Jrc:i~~ ir. that mde~. The tam·) e~tlmJ.te of th<:" time of th:.- t::Wnt ;,;,5 Jho ccrrec1. 



An attempt wa.~ ;,i!~o m.1,k :o rn,:,;,i~ure Jnd quar:tif; the differ,:m a<pcc::"' of :rad.Ing in ,:,rder t.-, 
undersund t!ic technique:, J'ld -~kills empfo:ed by !he Ju,<'-H0a'1. Th;:, w;1_.; d•;r,c in l\1.0 ph;i,,,:;._ 

lrreguL,f.t} ir. sod t)p6 i?d to i:om.ider;ibk "aria:kn ir. :he :,poor measun:m.:nt of i:;d;, 1J:.rni 
animals. ;,:1 th.: rra..:k,:;,, were not only c-apab!,• ot rtcog:,\1.ing su:h varfa;:i:·n~. tiu; also arpea~d ,to 

aik:i1,1, for tht'm during m11:rpft':;11ion, \,f "'rnor. Th<' k,,n ('Xp)::nm.:d ~ha: thty 1;:xogni1t S.:itfrrc:it 
inJ1•oidtnb b:, idlfh}ncr:iti~ tari.1tiu'.'I :n th<: siz.c and ,hape of spoot. Th,: coarsenrs~ of <poor 
me.1sureme:1t, doe, not o!:o'-\ for :,u..:h ,ut-1i..: di.\tin.:iion<. Sma!lv,ooJ & F:tzhugh { 19\}]J ,h•m,:d 
,t.1llst1c.1l diffrr<'n\Ces in sp,m~ ,hapc anJ size of mJ1,·i:!u<0.f coug:.1.fa !Fd!, wnn,/,uJ but \;.;,.tioned 
apir.st ihe d?..:ct~ of ~ubstratum •.-:iri.Hi,)'h. lnd1rid1>a! \ :mJt:un of spoor ~:l>" for ex:impk. f,xni:- :he 
busis of ce-ns1.1& t..:chn:ques 0f tigers IPm1thera rigriJ) ;n lt,Ji::i. (Cho.iJb.lfy. 197 t; Par. .... ar. !919; SJ.gar 
& Singh. !990L Hll\l'e\et. the extent of soi! <md !<"rr-J.in bi~s. m me:i:,,urir.g spoor dues not app<-:ir to b<" 
<.:ortsideri;d b:,. the,,;- Ji.Jth,x,. and th,;-rdore m:iy seriou:;t:,. :iffo.:! ih,:; cr'C'd1biht:, uf their 1echniqJe 

Jn ti-.,;- s<'cond ph:,se. rhe r.1e;:isurem::m of ihe sp:icing d,stances berne.:n feet l!unr.g diffrren: g:ins 
giv;:s the ~J(!er :in appr;:dJtion of the diqinction bt1weer. those g-J.its. a~ ,-iev.<'.'d b} .'.I tr;id;er. 
Proportionate smd:.• straddle. and pace length~ within ea..:h gJ.i! are funcc;onc, of sp.::ed :ind in-1: 11<.'.u;1i 
,ari.itlon (H1!Ji.:bra;d. !959. 1961 J. This ..:ompllc.it.:" \tJti,tK'1l c-omp:.irio0n:. b<:-1\.\<een d1ff<:f<':1f 
mJl'i\duah v.htn th: exact ,p<:::'d of kl\.'cm0ti0n b mx km;"•D. Oniy und,cr con:rolied co,;dit;:,n., ;:;m 
the true e-,:ent cf ind: vidua! rJriation b" d,:-t-trrn<ned, Th-:- fof' HoJn ream. ho,1 e1c~. maintain,: th::t t:.ich 
:nJi~·iduai tmir:u! ha, .i: parti;u!.ir w;;y of 1~ulking, regardliM of !he $jX"\!J cf locomotion A~or.; 
human~ an idin~~ ncr .iw,,· ;\ o!krng styk b J comr;wn pheoon~non ;:[]Jone m.i; r,:-cognite an ucqumncJricc 
~irnply from $V.ch chJr,1..::eri:;tn:-;. This phenomenon v. J~ n1t•ohur..:<l once during_ the pn:s.::m stud:, 1\ hen 
tbe stride. straddle and pact;" iengths of t110 nuk !ions ~hD\.\eJ slgmhcam ~wti>t1cal \JfiJtion 

Tracking: h:is ,1 major Jd1..1nuge In 1h1, n:gJrd as spovrc;:ir. be fo!lm,,.d m mos: hab\t;:i'.s.and a J;i.:, or 
t\10 dter !ht'.' C\ent. therefore being i:om;,:e1e:: r:on-intn.,.,i\-e 1Bothma & le Riche. !993). G1\ert the 
a-:curacy of trnc.::ng pre:.cnt<.·C h._::r-¢, v.e \;;J\'¢ ernp!oye<l this rct:hniqt1e b; as~c.-,sing. the huminz 
cchaviour of lion, JJ1J kop:itd, in ~he v.ooJhr:d habitat of Kaud,;;m G:m1e Re~cn·e and Bushm:rnland. 
Sam!bia (Stander er al .• I 997 ). Such d:ita have not been co!lect<!J pre,·!01.1,l~. 

ln Afrka. we.-;tem scienti~h havr been cor.Jucting e~-ologicni and con-:,er.,-a:ion stu.:!ie.~ for ~e1 eral 
de~·adt'.'~ Such stud1e:; oft..:n 01.'.:ur in areas mh.ibited by p.;-ople pan!y or fol!y iavoh·ed in subsmenc.;­
hctnting. with either tradition.:il or mode:n equiprn.:m. The :,l!lh ar.d kn,;wkdg<" or loca! peopl<"~­
t'Sped:i:!y in southern Africa. are oftt"n lgMred in a $,Clo!n!ifi.::a!:~ sound but cuhurally chaU\"iF'i-tk 
a pp to.1th tCam.ithers. 1993 ). Local p..:opk har,: p:t'.'nera!ly sddom been \fl\ o! \'ed. and v. hen fr:dudd m 
suc-h pn,grarnmes. rdegtHeC IO restrkteJ rvk~ of g·e1er:i! l.ibourer or ·n::H~\e rangers· (Carru:h;;r,;, 
!993i, The need to 1r.vohe 10<:a! ~omP1um1i..:;, in b1ological C<Hlkf\tttion. in ordu 10 ensure ,~e !t>og• 
term cons.trvauor. ot natural fl!'\Ouras. ha1 bten stres~ed frequemly tE:tringha:n. !984; Mamr __ 19:34: 
OweCT-Smilh & Jacobsohn. !9'39; St:inde~. !993J. 

Local African communittes. such af 1he fa!"Hoan. have an understandin_g :'.!nd knowh·dg:: d ;;,..,tr 
Mrura! ,:,m iron;11eCT:, the ex,em of w!-.i;:'!-_ has nm :,et been idi:nt:.fied or documenttd. lndigenov.~ p,:-0p!cc 
v.im ver~ link or no formal edu::-ation ma:, hFe a percept:on of tneir m;:wa\ ~ndronmem thJ'. b nN 
r;ecessanl:, unscientific_ ln foc:t. such per..:qm.:n ma~ weH be br,~e<l or. \1:tt'mificali:, sound rh\)U_;ht 
:,roc<"s~e, (J~ p<"rtLtp~ is the c;;,e "it!i 1!1-;: fot" H,.l;;r; !. (' 01!:•hnc;iti;,11 wii'l !, •\·:ti ,' · 1w1Hrnu,:, m ,ql.fric'· 

~date,! ~tud1<",, hi.h t:e.:ome inmerdfl' ,: :1lic! ,na)' unc0,e; :he rnienti.il contr:butmn whi,.'h h_,.,;;i.l 
hmm kdgt: .:a:, m;i.ke 10w;:ir,._J-.; a stud~. W dd/ifo e,:oiog:-, anJ C()!1)en al!t)fl q\;J;e\ ma; b,;,nerit ,;r,'ati; 
from th..: ~-nH.ibor.iti,:n of sli!!., f:-or, \1e,:,·rn :.;<.:i,;or.;:e and tr:i,hr:ur:al k:1<~v.k-Jp:. F~r1h11;11,:r;:­
su,:chsfui \.\,ilJlile tor.\en:.ittvn Cepeno, iargd~ on ln\·o!,ing anJ •nc:crp,..,ranr.g ti:<: ,bpirJti,)r;, N 
the kx:Jl tnha!.'irnnt~. 

-
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