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\ltthi~J~ nt ~<~J}irg v,ilJ:tfe arc nfk"H re<rl,.;t.;d b~ hJhH..4t. fr~.h,:hng. (f1t! r~-..,,1n,;.,ru~,=~t\~r \)f _;~(i\:if:1, 

fn;;n th~ ,pr,.,r ,,f ,mim,,.,., i, nn aj.:-~c,\l tc·d11;i,4u . .: rhai h ,;it: fr._--,rvnd;. ~,..,j h: m,,iJ~m-Ji, hmtt~r" 
gY~Wr-.~, "-'L_).m 1t·11._; /lH i<: "'-· :l..Ji.t~,,_"!ugh pret il-..L_-,.,1~. !ht•(] in behw. iPur~il .. ;~iJ>~-..._ ir.h.-~ i;"' ;:_ hJ~, n~"'lr ':'-~1:~n ~t=,kJ 

J,1~ at-,_ \t_T~c:=""::-Ui-f,; iftt>rit_ in -:t<TT ~.:.ip':l. t,i,,-o;: pro\-HJ,;::- dJ.t~~ kn .. •._u-J\ •:uch at Jc:::-- ... i.T:,::., rt b:, h:." [,,'--;tin_f th-1'.' 

r(d!-;lt."'!!it: .c..~f w..1\Tki(tf, ~rnd i"'"(1.md ~nt:m?~ing ti) mc:,hur-::· rhc i..(.l.:'-~1rtyth.~ ... ~~f ::r~kH1J. h; ;;;: tit-:.t fpr 

+.h~•itir;..ii;~, tht' .. hJJ'Hoan S~rn kJm w~~ <OfT~r.:i rn trn ... ht (9S'"'i ~tf 5ti9"~ :-..pJ(~r rc-..:-t:1n~rru..;:·<·, .. ''Ti....,_ ~hJ·,.·l 

-;I~~-::'.f.c..:·::Jm t,r· th-i;!'.~e \i I.-... t'} ~!-,¢ ..:c.rt:.'1.-·t identi ril':",;L·;·:1 u{ jnJ; v[d1.L_~11:~ ku, ,,~~ ::1- .;nc!::11..:.h. ;i:-uJ ch~· :-t' ~·+. ,n-,,:trt?.: T 

'.1i.T ,,f ;·.JUi-{h;.'. \ b(:.h~i·r:..wr fr~-.,rn ~.r,i..'nJir. :\li~~.,_i,~~•ff:tnh tb: :-:::pt)\.1r 1..~1 t 1,fH:n::nt -~~·~i~"""'- ,..J.nJ .J-;t"t\("·.\ 

g rL'•u_t., In .:.;orrH~· '.'ii-~tJ~:i '•'.h1)1.~ td +-tiJ?nifo:..:;.1nf dlfr'er~:n~c ... _ \' ~Hilhr~n In d Lff~h:iH ~ci '. ~:un,,_h1i~ :n ... ho~~~\ ~r, 
;.:;tf.:,;l~d -,pL1er nh~~htH~r.~.l!rt'.!) ~o thJt -;cU.k Ji/t~r.:n=..'i;~ brt~..;.e~r inJ ,1·'·, ~du<-.diy t,,.:n~)n-n ~mim<li• .. ,,;:(\thi. r.d•r_ 

t:~ ~1~::-:1:~.i;t·eu. ~ t,:-,t·-,-,Ulf\:IT'.:;-::1..;. ·;)f :·he ..... pa1,:'ltl'.} .Jl UC'..-~..;,_ ;Wt~ r}~~J-t:·er.·.-C": n~ 1- ,:· ri~~+i -,.h~-ht'.: d• (fat"li, J3e,:-:. _g.:-:i:T~-,~ 

··:/.:.~Ihti~d ,:r-Fd ~-...·h~rH~ll~..: \".;.tlu~,.,.,_ t,J i~J,~n!t -;;.Jm=F::'" ct thit t~.:hr.i~.:p.i.,-l~"' u..-.tJ hJ tL;i.:k,:-~·· ~.Juring rh.i:' 
r~:~•1.·:·,":<rH(1.it~n •.~f bdi~l•,·ii)~.n--. Ind;g'l!Of~U~ ~i:pk~-- ~l1-1...=h ih th~ Ju.:tHi.un.. h;.1\ ;,-: "Jn ln--·&r'\h lJ<.::-.~\t, h~~~c: i)f 
rL;HH-~ C(:-tfUh-•"":.:.H.in-t tt-.~:\'~,,;~~n \\"-i:."',c1;--r;:-, ~-dtn ... · 1: ~·-•id (r:_idi.\iorut krw~i h."J.:,~r• fiJulJ ~~H:•·,dy h.· (•~~, \!uJ~~-i 

1, ~:: ... ~~r. i1..:itH .MiJ 1 .. s_ lhJ~ .~.: 

[ntrnd ucfion 

Studying :h,! t-:h,l\!Ollr of v.iki animals in their n:Hurnl h::i.b:t;;t pos::; m:i.n:-, prnctical probkms. 
Th<'w arc c,p,:cially pronou1h;;!'d among the nocurr,al s.pc:~·ies such ,b cam 1\ ores LA'f1';Mem-i 

h;1b.,:;;1;;ion :)f ind;vid•.i::i :rn1mah k.g :--.tilb. :990) ::r,d th<!' u~,· ,,f r;.1.d,cHd~'nctry f>\mbr.a ,:,.: 
'.\bt:doruld. 1990) oft<!n enabl.-: \\ orJ.:a,; to -;!L.Jd} bch~·,four. However. obsen :n,.,ri t.:d1,iique~ arc 
::.ub)"°''I to suit:1b!e hJ.biwt re,ul,ing in srudie, of bcha, ir:,ur. such us the Afric;m :ion , Pm,:liem h,•) 
bci'l~ re-.!TiC-t,;-e: to Dp,:-n phtHh I Sch~tlkr. l 972: 1-' .11.:kcr, S,-ht"d & P .Jsey_ l 'il)(,: Schc-c & P:i.c kt'r. 199:. 
StJnder, !Si'92; Sto.nder & Albon, 199:\\_ Such a limiuuion ma; 2ff,:cL for e,amp:i!. ,ht duc·u$,iom 
::irnund the evolu,ic:i tlfsociality :a lion, hl!'e Can), i994: Leg,;1:•. !996L In thi, PJr,·r. \\.e d;s-:uss,iht' 
:h,~ cf trJd,m:; as z.n : r Ji recr m~rhcxl ot siudying I h~ bet-.,-., :our o:· m_,cwn; ,, i !Jrg,: A.'. :i~·an carr:, v,n-:,; ,i"c 

a ,n)(.oded :ubir;n: 
!r,:d,wi.: ,,ddin,:d .,~ tilt i,;,:mi11<atiu11 idlo 1.\'i!iL' ;;i1d i111~1p,:.:L,11<.m ,A •.1p11. ·•,lid' ;h ,p,,,,1, ,If 

.:..:.nin'.~ih). :;J.n HHt"gr~~ pan (,f t-u;ntH1 . ..:. 1, ;:l .:--k~J (u..--~O-l~L~JilJl (q tllrj t., DtUth .. <: ').f .l-·i1'~n;•t 
;Laughlin. !968: \\':.i,,hb,im 8.: Lam:n,.t.::r. !96::5: P:1cfta. J'J'.:l: Lieb.:nbag, 9•!i)J \1od.:rr-cL,:, 
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trJ..:kt>rs (such J_, the• Ju/' Hnan San) arc rcmarkJbh skilled in i nterprecing animal b<'hJ\ inur frpm 
.,p(1,,1· The hunting sls:i 11, and potential knowleJg:e of beha\ inural ecology. of seh'ral ,ub.,isten..:..: 
hunting peoples hJ\e been emphc1siuJ before I Bac:rc:nds. 1958: Laughlin. 196 L BKL·hieri. 197:: 
Blunon Jones & Konn er. 1976: Liebenberg. 1990 1. San trackers have been u,ed in che scuJy of !Jr:;e 
c:m111ore beha\·iour 1Sm1lh. 1977: Eloff. 198-1-: Buthma & Le Riche. 198-1-. 1990: !'11ills. 19901. 
Ahh,,ug:h recogni,:eJ J, J resourceful technique (Te.:r. 198:) anJ ;i useful toPI for studying: a range of 
spe..::ie,; in a range of habitats. tracking hJ, not yet h<'en Jes..::ribeJ in terms of its rehabi lit) anJ potentiJI 
s~·1c•ntifi..:: contribution to the bio!ogic:il ,ciem:es. 

Tra..:king: inrnl n:s th<' ob,en at ion ot· ;ill types of sign~ thJt indicate !he pre,ence anJ a..::1i \ ity of an 
animal. The spoor of :rn Jnimal m;iy r.rng<' in clarity from a clear footprint in soft grnunJ to a mere 
tr,lc<' on hJrJ soil ( Bro1\ n. l 978: Bro\1 n. Lawrence: & Pope. I 992 ). The feet of most ,pc:cie:- ar<' 
Ji~iinct. mainly due to morphological adaptations 1e.g. digitigrade or Ltnguligrade limbs). The Jcti11ty 
of Jn animJI is nonnJlly dd<"rmined from a trail; a ,ecjuetice of signs sueh a, spoor anJ wrap<:" mark,;. 

TrJd:ing has he<"n deserilx-d by Li<"h<"nh<'rg (19901 at thr<'e basic le1eb: sunple. S)St<'matic. and 
spt',·ulati 1 <'. Simpl<' tracking rc·lak·s to the idt:ntifi..::J!ion anJ foll(l\,\ ing of spoor under id.:Jl rnnJition, 
S: ,tcm.itic tracking is the following: of a trail 11 here trackers conti nuou,ly g;ither i nformatil,n t\' 

intarn?t an a..::ti1ity. Spt·culati1e tracking i, the: fc>nnubtion of an initial h:spothe,i, of the animal·s 
Jd11 ities. baseJ on the int.:rpretation or obsen·ed ,igns. The trackers continut,usly ,earl·h for due, to 

,k·~·ept or refute the hypothesis. Both simple ;ind sy ,ten,Jtic tracking- are b;ised 011 inJu..:ti \ e Jpproa..::hc, 
I:-. lentis. I 988 ). wherea, speculati1 e trJcking is b.iseJ on hypothetico-dedu..::1i 1e reasoning ( Labto.,. 
l 97S 1. All three le I e b of tracking may. howe1-er. b<" subject to a large degrc·t of bias and speculati 1e 
tr,h.·king: may e1en ~ee m unscientitic or unquanti ti able. 

I 11 this paper. we address only the inducti I e approach to tracking. i.e. s1mpk and S) stemJtiL· 
tr,t..:king. by descripti I e Jnalyses of the quantitJti1 e I alues of the technique. Tht· ski I Is of four 
e\pc•rien..:ed Ju/"Ho,m hunters and a m1in<"d we.,t<'rn biologist 11ere ..:ombined rn an ,lltempt. tiht. w 
q uant1fy the re 1 iability and accuracy of tracking anJ second. to undastand 11 h,11 teehnique, ar..: usc·J by 
th<' Ju/" Hoan during trJ..::ki ng. We: also discuss its PL'!ential ;ippl ication to wilJI i fr ecnlng) Jnd the ways 
in 11 hich th<' knowledge: ;.rnJ skill:; of local people can :.1mi!Jrly be applied. 

:\laterials and methods 

The s 1uJ: \\ as nmJu~·teJ in the KauJorn Game: Re,en e anJ B ushmanbnJ. in non h-ea, t<'m :,.,: am i bi a 
( I'!' S. 2il0 E 1. The wget:.H ion ..:on, i ,ted or forest and ,hrul:, ,JI anna "'ooJ land I Gies,. I 9' I 1 11 1th I 5; = ~; 
,w,,Jy planis 1?e6U..:m1 p<'r h<!..:t.ire. The: ,oil. dJ,,itieJ a, arenosoh. formed hard ,urra..:eJ tc>p,c,il with ,oh 
imerior ,and,. Th<' region forms pan of the northcm nten,ion of the KalJhJri dc:sc:rt. 

One of us I PS I recorJeJ animal a,;ti,itie, <lirt"c!l: b: ob,a1ing the sp<'ci<',. age. sc\. group comp,,,ir1on. 
po,ition anJ behJ1iour of animals 1Tabks I & IV1. The Ju/"HoJn trad.:ers V.<'rc then ukcn ·t,]inJ" 1.:, the: gcncrJI 
1 i,;i n i ty Jnd askc:J to ti nJ the spt ,or of ani nu] s whiL·h "ere> id em i fled to within the brua<l ta,,, r.lllni c· grnu p ,,r the 
target animal (e.g. cami1ore if a lion 11 a, 0bsen eJ 1 .-\fter a,,.,,;,;ing the arc:a the:, \\Uul<l t!len r<'"·,,ns!ru,·t the 
n cnh. "hi..:h v. c>r<' ,..:oreJ as either corrc,t or in,;orrect within the c:ateg,1ric, e<Jbli,hed Jun:tg the d1re.-1 
()t'-<'r1.itinn rh,h,'. Tr.t': l 1 tt~n 1ol11nt,xrcd additipn:11 i'lform.lli<ln hut r~i., 11J, i.:'n,,r,,,I. Th,: --1- J1,."H,>an h,,nta, 
\"..t~r\.~ rr .... :;ited a:--. lH1:.."' .... :nnrlc Ll[liL Gn);Jr Jc1.:! ... it~]l'.', wc-r ... ~ nudi;..' af[--'I" crHl 1 .. :;tl ~tth.1 rali~ln~,! ltl:'1 1, .. :u .. -...[~ll) i ,C"i;_' \lcLLL~\--~ll". 

I %CJ, among !hc inJi, iJuJh. a hchJ1 iour ~I chara,·tai-:1.: ut th..: h:i H,1,u1 ,\,c'lcl) 1.\brshJI I I ',I'll Lt'c ; 1r:cJ ,. 
TrJc~ing Jc·curJ,\ ,., J, mcJ,-ur<.'J h: lll<-'Jlb of !h<-' rrnumi:ii pwt-Jhilil: ot" h<-'ill_,' d'ITcc't ,,r i::_-,,fTcc·t Thi, 

a,s:.rn,ptior. wJ, m.iJ<-' ,im:>:: r,,r "Jnt ot' ,l m,.,r<-' appli.:Jb!t' nu:'-h1 p,'th~,1> 1 Hn1. h'r ,"\Jntp;t'_ 1:11Jent1r'~ 111_,' th~ 
trJ~:, ,,t J l<-'llpJrJ I Pc1111i:,ru /1<1rd:n, !ht' Jc,.-·-H,lJll tc'.,1r.1 lllJ\ hJlc ,\ bJ,i,, ,_,(- _, P'-'"1t>ilit1..:, , 1n,luJ111_,' ch~c!Jh, 
, .-1,-i,:,,,:r.rp,huru.1· 1 anJ : ,,ur.:; I ion, i. Thi, 11 ,,u]J gi1·c: them J pr,1t>Jhi:i1_, ekmcnt ot P = 0.3 -~- H,," ,c1,:1·. sinc·c th<-' 
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·-;~1:rut.~ ,-,,- :~o mt cJ_-.~:~r:'.'TE~.Ir* S.:: ~1pt1.n.; 1ntt';·n-,,,,if; f..ff rt.C,hfJlltif -:,;pocf ··,['".;.•jnJ fc-r 1l} lf,( ~Yr.t.,.-n_-; -C ·;;:t~--~i\ i ;.b,·'~ t), ;;J.:,, t.k'.: ~· ·;;~);,.t:J t:• 
pJ~-~uing :,,.J)mp-h; ~izt h> ...:.:)n:J""'-rJ ~=....k-:i1)n IS D.• ~H\!. :...:\l("fi •. ··i-.:nt i.)t' ,~·1r-lJ~e :S .. E. 1,h th¢ l'.f nf lh=t! mi:~.mk o~T· .. ir.;',} ... :t"-;r~ nt 
ai...·'.."'1.Jt\~,,-:;. ~~i-< :;' ~- t)f thr m~•~;n_ !n lb•~ t:\.;lm~~k. !.fl m:i:.hur,:in.-,,:;-Js ~1n·1d:;,,:d ..:t :r.~pr:.,-~nuti\t' ·i:.impi.: ;J:f fr,'-1 p+ .. T~, ~l:,--:..1::~-~ a,{ i.~ 

lt>_T_,_H,j Th~...:. :l•~. -r.tt~:ml'"ut \.', t1ul,J. tb .. :tl ¼· pj-_~ = ( - :: .._+;-~i. '·'· iL- ··t5-'<-, 0:.'.:L.r IiJ..:-n.__·,: ]TI~t+. . .-d_ JrL: \',.' u]d 1·.11l •sirt<n. 1}1.i,+ ,,; ~ - t--=~1 i_t:; .:,1 

'-J! ~f.'U[;J~'}. 

,cia,~r c,f 1r;JJ.:Lng is ,u pc;(,iiy 11t,k1,!,),,J. an,;. ,be r•:~:.ibk ,:io(,ic~, :i, .. ibble under d,1;,•ri;,;i, cnrJc11,•tb are 
unkrh)1,n, ,h: ev:wli~hmen1 of a more te;,!i~:is: H,1 ,1 l11,!ld ·~ pvinth:i, By m:1intai11in;: .i Ho ,,f P == 05. ,he JL "HuJn 
h.\lm d,1::, no! n.:,ct~ari!I •. re-:eive ih:! full ne<ln d6er, cd for th? c,wr;:et in krpr.;rn1ion of,; \po,,r or ::u:ti ·. r.,. Th,tre 
rn,Jl ~~ .J r11";JftitUl1"t; llf ~: :,,...~ihi,:;:~ chl_,it;e:,;. "-hl..::t:. 'l.k-(+Jl:c.l -:t".~kc ~-i \-~'.l~?~Tt c-hutt..e-- n-1or~ 

In ,,om.; Ch,:,,; ori;: o:u, ( PS 1 rn,e;iwreJ th,:, ,;,u Dl ·w::or :r. m1 ;it tern pt !iJ :w;nJer~t.1.ricl the ;u't-lk Jhtiti,:,.Jr,, thJc.l 
t,y 1he fo/'Ho:m rr;1..:ker-s m ici;:mi!) rh,; SJX'ur o! ilitkreni anirnJ.'.,. The,.,, i,jth ;ind le11g:L'l or ciw "P-...'" N 'r.e !:0111 
;11uJ jJck t't:ri I t,,,h !e-f: ··nd righn ,...er,; n;,~J.."l~c"ll to 1~1J\,;.ilc ,·10::- ,nd po,•;irk pr,7unic•n~l , :uiatio,·, .n ,!up~ 
l,,ct .... <'.:-n th,: fr,tt ~f different ~pe~i,,s. lx:~,e,!il J!lfttcilt ;i.ge ar,J ,;,:, cku,;.e~ of tr1a.: .s,m1c ~ri,;•d;,,, anu ·~•<''.",;-,:en 
diffi.'ctCM inJh iJllal,. Tv u wikdJ.:r:J ,ariah!<.:-s 11 N<' r::e.:ord~d wb.;'n :;po.:,, w;;:;, rn<::i>ur6t Fnst. th~ rk;:-r'~ ,,( the 

rru.:.ui~u11t. 50 mr:: in depH1 \.vi1h t)(•:·:;e sJ.nti ·dn~~inJ di=f'AH h·* thf· :::erHt\~ (.l :.h~ Ll-'!prf'•;-,.l,Jn J.t Jn ,2\~t;Jrc ...:;~f::: ,:1t' 

;;ppr,:,\ im:11dy ,(f. The •CJ!'lic. !ion·., .,p..:~lt A1 /,;;t"s.!~, ,,,1 I !li:iy h:: : rn:n Je~r1 wi!h ;1 1.,r, w.iil JTT;,: k. P,1i,:n. i: c11\1r, 

in \_Tc:t.:"'-triit1::; 1r1,~t-;l:1;_·,~;.- >,,.:(:~'.:"H.r(': in __ ,,;_>_-.ii ':'+c;,_1""---:~ .i:r._.:_i:1 :n, ~-n>rrt .. _·._.-- 1_··:-dn.1;J•. ..,;\_- r, /iU•~•:. 

nnl; r,P,::;.cHJ.ft::tt . .=·n~:- \1..h~:L· dti: U~pf·~ •.....-;..~~-, h;:·:,-,-~ d!,..!.r·; 5 !L.t~~ ar;J lht f:-; :i:t i+fa.i! \.t: ll1t: i;·::?:~.·~.;-~~r:c-n "''- ;rc 1ic·i 
1r,.1n 60' "tre ;, rul~ ~eJ 

Tht ~equ.i;~!1\.~( :Ji ff~~)q'Jfi Ob an<l [}w· rtLHi\ j dl<;Hh/1~ r~:~ ctn l!"H~W .. ,;,~ C:rt: rr,E:.''.\hUTt~J h) tk:lp d t-ain;ui->~ --~-Ch•,:ecn 
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ei1her krt or right si1.k,: unJ e I a siraJdk. the step Ji-;unec bct\\Cen che leading foot l>n either kit or right ,iJc and 
the trailing foot of the opposite siJc. The kngth, 11f striJe,. puces anJ straddles. Jml foot ,eLJLl<:'nee, are known t,1 

be correlated 111th an animal" s spe.::J of locomNion JnJ with ib ~Jit (GrogJn. 1951: Hil,kbrand. 1959: DJg:;. 
197_,1. SJmpling intensity for measuring locomowr: J.:1i, it~ ,,Jc< determined for each gait and .,pecies sampled . 
. --'11 tirst. J !Jr.,;c s,1111pk nf rnea,urernents was c·nlkc·teJ !e.g. pJc·ing dist,rnee of an adult mJk kop;ird while 
1,alking: Fi:; l 1. Two measurement sample, 11ere the,, rJ:iJoml) .,el1:cted and the ,:i.mple in-~r<':iseJ 10 -L 6. 8 .... ,. 
with J fre,h n11:Jn. stanJJrd deviation anJ codfkiern of 1:i.riJnce I CV I I Grieg-Smith. 19571 L·akulateJ each time. 
anJ the rc,u!r:; plottcJ !Fig. 1 I. A sample size WJ, then selecteJ that would account for most of the \Jriance. in 
whi<:h the mean 1n1u lJ fo 11 within a 9 5 '1- con tidcnce interva I. \I i th the coe rti c ie nt of variance less thJn 5 '7c. This 
,ample size was then used as the sampling inten,it: 11 ithin that panicular <:ategory. 

Statistic.11 means are gi1 en with standard deviltion I S.D.1 as a ,;um mar) stati,tic of the variation of the data. and 
standarJ error IS. E. l as a mcJsure of the preci, ion oi the means I Sokal & Rohlf. 1995 ). Data 11 ere tested for 
normality using a Komogorov-Sniirnov 2-sarnple te<t. ;\on-par,lm<'tric t,·sc,; were used where behavioural data 
,ould not be n0rrnalizeJ Signitican,e was meawrcd Jt y;; Jnd all P value, are 2-taileJ. 

Results 

Spoor idf11ti}in1tion 

The iJe n ti ficati on of spoor by s pee ies prO\ ed to ho Id no di fti cu 1 ties for the Ju/' Hoan t<' am_ Th<' y 
correctly identified all 1--1-7 cases ( Table I). Thi, high kw l of accuracy (CV= 0 687(- J is com:ei vable 
s i nee the spoor of di ffe rent species s ho,.,,·s di st inc t an atom 1c al I ari ati on_,. The measure m<' nts (Ta.bl e II J 

of th<' spoor of four sp?ci?s of hirg<' carni ,·ores. and four ag<' groups in lions. indicate size variation, 
between s pee i es. Th is size hlfi :Hi on is further dis ting u i shed by pro po rt i onal di ffere nee .s between front 
aml back paws. A graphic comparison bet11·een the front spoor of diffen:nt animals i ndicat<'S both sizc 
and shape \Jriations of spoor (Fig. 2 L LeopJrJ anJ bro,1 n hyena ( H_1·ue11a /Jnmnea) spoors ar<' 
symmetrical. wher?as some indi,·iJual s among spotted hyenas I Croc/1/a croc11rn) an<l lions show 
slightly elongated spoor. 

Correct identification of the age and sex of th<' mor<' commonly ob,;erved carnivore species proved 
more difticult. although accuracy l?vels (CV= 1 .--1-5'7d wer<' still high {Table IL The sex of a lion "'as 
always correct 1 y i den ti fi e<l, but sub-adults wer<' somcti mes ide n ti fi ?d as adu Its. Both kopard and 
cheernh spoors were al ways correctly identified by age. but sex was incorrectly identified once for both 
speci<'s. 

Spoor size varies with both ag<' and sex. Spoor of adult mak lions was significantly larg<'r than that 
of adult females ((-test: t = 12.77: d.f = 54: P < 0.00 I). The spoors of sub-adult I ionesses wae smaller 
than those of sub-adult males (i\fann-Whitn<'y l/-test: U= 10.0: P<0.05l. but similar to adult 
lionesses I U = 3 29: P = 0 .65 7 ). Sub-adult ma I<' spoors 11·er<' larger than thos<' of adult 1 ionesses 
( U = 287.5: P < 0.00 I ) but smaller than those of adult males ( U = 52 I: P < 0.0 I}. 

The JuFHoan team was able to identify the spoor of indi1·idual animah. with a 93.8'} succ?ss rat<' 
(Binomial test: P = I: CV= 3.13':c: Table !). The po,sible choice of individual animals available 10 

the team wa,; impossible to measure in the open ecological system of the study ar<'a. Howrver. the 
c.,ti ma!L'd T':ini mum li lL· l y number uf km)11·r, ind i I idu:, I, 1•. :i,; on :11·L·r·:1~'.,'. -I , ( rnng,' 2- 1 I : T:,bk I 1 

lnJ: ·--iJu:d I<:L'U!,'.lliliun or ~u,.;h ~[JUc>r by i!ic· t~,rn, Ii:,, [,d,<:d ull bu,:1 the ,kq'.: and i:IC vt" tl:c' spuu, ;111d 
on the manna of walking. For e'i.ampk. on on<' occasion PS obsen·eJ t\10 adult m;ik lions walking 
siJ..: by siJe for s<'wr.il hundred m<'tr<'s. Sm~·e it was kno1\n that the t110 lions 110.lkeJ at e.'i.actly th<' 
,am<' spe<'d. the distanc<'s betwe<'n th<' spoor or" th<' four pa 11, ot· each individual 11 as measur?d. w 
uetrrmin<' po,sibk d1ffer?nce, in the gait.,. Th<' p:.iw s?quenc<' of buth male, "'a, RB : RF· LB : LF I see 
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Fig. 3.iii for enmpk ). The striJe of lion A {,x = 1 .5-+7 m: S.D. = 0.0~6 J was shorter than that of lion B 
{ x = I. 706 m: S. D. = 0.028 J. Lion A made longer pace, Ir= 23.05: d.f = --1-l: P < 0.00 l I th:.m lion B. 
although the straddk of lion A was shorter than that of lion B (t = l '-1.1: d-f = -:11: P < 0.00 ! J. However. 
the extent of individual variation in the measuremenr.,; of the size and sh ope of spoor coulJ not be 

determined statistically owing to \ ari,tble soil condition~. Where sample sizes of spoor measurement,, 
were large (11 > 15 per indi\·idual 1. the standard Jc\ i:1tions { front paw, width: S.D. = 0 7. 0 S2 and 0. 79 J 

,rnd st,rndard errors ( respecti \el:. S .E. = 0.2. 0. 16 :ind 0. 2 I J per i ndividu,1 I \\"t'l"t' the s,1mc> n~ br . .:er th::rn 
th,tt nf :di the' :ncasurcn,,-nb of th,• J','•>ic, comhin•.'i! !Tahk ]J 1_ 

StriJ.:: measuremrnh \\ erc> allix:at~d to four cato::;wri6: \\ ..1lking ..1nd ,L.1lking for bL1 th lion, and 
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Ft(_~-~. ,\,.:-1·t p.::.rf:+\Wl hia"fn-~t(, :~-f",-'r:(1-(,~~b"::.~re-m~:m_,:,,::;( -~:nc::.~J h_:::/t'\Lbtt"~~\n h>e.'TJ. k~"<';.rJ_ .::.:..-..J h'1.fj .. JduJt m~tk t.-\\1: :1nJ 

;:du : -·~;-fnah: 1 AF j_ ?,.k.:r·<,.;.:'*;~·u*~Tnh l.,:rn I ar,::::- .ot *t~ fr.:_}J"Jl r,i ,_(.;, cf C-lff.!7'1.T{ inJt'- l'-1 ' 'jl•-,. Ti-~\~ .,,:/er: ~2-:f tht:- ·,(:'>.lOr ( '1~ Lit11 _;,., >:---~~rrh \ ' 
\1hh•/::',l(J i ~ !llt .t·•w..:.i~: ~ hd,:: ih'-..,_ _r •~J\ ; •. , i 1,,L, iJ:h.-1cn~rh ~ ch~r i,..:1 ... ih~ shupt" ~f tfh:'· --=+r,,:J'JL f\.~r ex,.m:ph:y J ,.;;-- rrnr-cirll',\li phnt ·~·1 iH h,.::\ ~: 

;1 ~ :.:.!~.v-- r! L ;, h1."~;b :.u1 ~:k"1~:~rtJ pr~i:r...,. iil rn,.ik*Yt \:~·-.. th:.nl t. 

k,J-p:.i.rd~. trmring frw kl,p:irds :md ![al!u?ing for lion, . .-\ ,d1i!"nl:it1c i!lu\trnfa n of th<" a•.-<!'t;;g_;: 
tn,;;l\IJrt'tKrrh of the: (Fig. Ji mdKar,:s 11 . .: cues a tr..;. 1-:.-r r.1:-.v u-,,~ \\ h::-rr ;ritrpri:!!ng the type 

of b-?h;nimff Walking rcprt,,dlb fairly ?t.:-n ~.pacing b.:t\\l".<"11 th!! fi!'"CL Tho!- di~t.:.tnl'c of ch,,. le-f~ :ind 
right str,1.ddk for both kop:ui:h :md iions is ,;;lightly i.hcm.:-r th,rn rhe distunc..- of the r<"Sp,'.'CCih~ pac? 
([;,hie Ill). D Jring ,;,tal".;hg. !i(11h anim.:,h, 1;-ikt' lnngt'r Slc~t'ks \rfo le the b;L·:, fo,ir i-, pfa..:,:tl in the SJ.r:'i<' 

poj1t1on :is th<' pre:cecinE front foot. h,m-..'<!' p,:-r!i:'Ct r<'gistrJliuri ,.i.i:h the: li:'ft unJ right p(1,;,; rtiO\T!), 

m,':bur.;;5 0 ,:'m As a re;;ult the sm.iJctk di,tJ.;>:c bcrea.,.:s m;;.rketlly from thi\t 01· the "'nlk Trotting 
kcp;ir-Cs ir,rr-:1sc tb:'. rac<' {hsuncl' tiut th~ :,trn,!iH.:: &cr:!.J~e,: dr:im;"Jt1c.1!'. LlJrin; tlu,; symm.-ui;:::d 
gai, 1lith (1bl iqud; pD,itioncd fret. the rwo alteran.!E limb, ;.m:- off th.: ground n., th" same time" 
1 Hdd,:-bmnd. i 968 L The a,~rnrnetrical g;;ir of ;h,_• galloping: lion d!sp1~y5 ,he l.lM' ot a. rowy ()f J;;t,::ral 
g.:i!lr·? C\fo·, b:·id1!,,._ l 899 i A;I tou:- fr.-t arc' ot0 :h,:: grounJ ;:.t ,he' ·,.!'1;¢ Lm~ ;!nd the ,,~)II k:hi-, wnh 1t1~ 

!?f1, tron t !,: ~ 
fhe Jurl-kdn k'am was cnmi~r.:: nt in ,:orrei.:tl~ irit.-rr,recng h:ti.,\ inur,,J ,1<:t1>i, i >, n•i;1ti::ic: ,,, b.r::,~ 

(·:-:::t•~t·nrt::l :T:1l-'."l~_-. I\.* ·Thrc:--u~h ,"r---1(_+ tr_lu,2-1 ~->: ·~t<C1 t~~n;J n! c.. __ \.,: •• -T~-~J-:·1r1c t1': Tkin_; .. r: .· ~-v;!tn ~l ~~:·\t:-;_ft' 

rc'i.:or1_,trw,;,t,;J aH the ti.-hJ\iourJ: c:1t<'f'Ot1<"~ Ol b,,t~• pri:d,nor :wu priy Clir;ng al\ lh,, ('.lie~ ,,ith wh1.:h 
!hev wo::-e ;,r.-:;cn:t-d. Thc~e irdud~ interprt"U:icn~ suctt fb deciwc:tin,;: th;it eurn, ,, c•r~~ ~~:neni;-d :1 

,:Jr,;,:,.s rnthtr than )..i':.:-<l 1t. ,rnd id<"r::if;ir1g !ht' '.hml":'r );1cl ,p,:,:i,:, u; ,,ti,:; ,::1m1':l1,,·, Yb!l!:.l 
nr.:;;,;.~cs. Th~ trJ,d.icr:;;. aho c0rrectl;, ,; ,pL.tin::d the C.ilU~c or d::.:sth ot four uaguL.:tcs- th;1l di,:d •>t 
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_'\ ,'l',: A ,crid,· > lhc' J,;tJn.:e bet\\ een l\h' rri m, mJJe b, the 1,un~ foot, ., ,trJJJle is 1he 
J:-:.Jn,, between lt'.e ldt and righl tr.Jc·~, e,iher fn_>nl or ba.;k. anJ a pac·e i, !he di,t,rn.:e 
1-e:· . .,en the front .J~J ba,·k fool either ld1 M right I See Fig. 3 I 

In 0ne re,:orJ ,, I .J g.Jllopi ng lion. mea;uren:em, ,,r che ,traJJle di ffereJ between ldt and 
n; h1. a, JiJ the r . .ce. bel II een from anJ ~J, k. The dJI.J are ,hl111 n. rc,pc.-ii, d:. T~e let1 
<:-1.Jl.!l~ Jurint! [h: ~ .1-..:- mml!tri..,.·~.tl gL1it i:-. .il:-li l,,._nfn~ n ;..L~ .i su~penJ~d moul..in ( Hd~k~rJ.nJ. 
]l.11:'i~ I 

S u:1JJrd de,·i a1: ,"n IS. D. J inJ i,-~1es 1he '· ~,i Jt inn of the mca.,urement, ,1r.J ~ e<Ju,1ls 1he 
r.'c~1ber of inJi, ic!~~l animuk v. here data for eJ,"h inJi, iJual were ,.-olle;;teJ f,1llnv. ,n~ !h~ 
rr,,,eJu re descrikJ in Fig. 1 

JnthrJx (Bacil/11s unthracis1 Jnd were consumed by rnrni\·ores. With the e.\ception of estimating the 
time th.:it the e\ent took place. which was considered correct if it fell within four broad d.:iy-time 
categories (e.:irl: morning: !J,e morning: early afternoon: l.:ite afternoon) indic.:ited by the po,ition of 
the sun. and t11 0 night-time cJtegories I first halt and hist h.:ilf of the night I. the reconstructions 11 ere 
flawless. During direct ob5er1ations PS noted se1erJ! points (such as those listed in Tabk, ! Jnd l\"J 

which v. ere crucial facts in summarizing an obser\"ed e1 ent. The Jur Hoan team correctly ;umm:irizetl 
al I 30 spoor reconstructions 

Discussion 

In a ll',l •, 11· re' l1,1h: I I t1 ,inJ ,1cn1r:1n. th,... Jui' H0:111 1,_-am ,h11\\',:d rem:11"L1hk ,f;i 11 111 c,,:Tcd I 1 
interprc[ing 55- 1 97 .9 Ci"c) (•r" ;:ie 569 case, the~ 11 ere pre~ented with. an accurac1 lew I 11 i th J S E ot 
uni: 0. 1 i rr or" ::1e rneJ.n. The' 1..Jentincation. from ,p,1or. of age .:ind sex. kmw n indi 1idual J.:iim.:il,. anJ 
<ts[imation of 1he rime tha1 ::i:1 e1 ent occurred \I ere ,,m1c>times inaccurn1e. Th<tse irKorrc,·, 1ntcrpro::u-
1ions. howe\ er. 11 ere tri\"JJI .:incl Jid no[ srJ.tistic::dl ~ inrluence the result:.. 
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~~;n~~r k'·, t•r r1g-hr iinJ J. ·{:•·.1-.i1!L:. tb,· Ji·~~--tt'a;(t t--·· .,t·tn ttk.: '.__,..·[ :.it1-~ nrr':t ;:-:.1,~_,-t 

ll .. · I~d~r,'•.°'>ltlr;~ ai~i:~~:,_i,c:d ;_<::-. .• ,~~qi_ r~L', r°drdk:·1 tt: [,[[-;.'._~-t" ,";Lf"c("'\;~••.f--T:i:-:~··-q-, 

An uJu!t hihfJ. 1E,111us hwr.,'},c/in 1,1.;i, ;_,bscnt\.! ,J~ir:; ot ,rnlh1'cl\, t>i,'<lJ ~,.lmp!c- ,,,,,re· L,lsl'n ,,ih.! •: ;< 

cw.\,; of mo11,li, ::, ,:on f nn<!J. (h ,:ttht t·l hn•. i ng ti.\\) ,fa:,, u priJ.: of ii<1rh l:J ur: 1L,• , :r .·:i "· r, :i, x.,: ,' 

h:- ,,~,,:t;.i! ,;p,_,tttd I1y-'r..;, ;;r:d \ l'.l[llff'~. !~,1,ing .·:11:, ,br1 ;ir:J b,,,:c, Tr;.: J1J(H,,-,,m -~·.,;i ,•-~L< [,,1-."t!' -

tht: \peot thre.: d.:i;, s after the ~\<! .. Hh an..: :i_,ktJ r.1 re..:un:-.:rn;.:1 ch.: ,e4ucnce ot ~1 i:nu rd;m:.:: ;,, ::·,;: 



T,\i' t1vi1L1t:ilftr f~{ n·J1.rn'i" i,•::rrp-tri\;'H°~ ►~i of ~iv·;:t 1.:* ,. ~·\ ·rh·iti=t.···~ ~-y· i"{W.!':!:· /ary:t::..' H~rni ( 1r•t'i Lmd !ht-~;- {'f<." 

dur1:·,: }i.;1-:::~~; A.':' t.'1:-ft';-;·,1ti1H!s fif--i[t•i•.- c:.."t~,'•7•,·1,,1-. ,- ~,•:'.·~i '£•'11:;,' t;_f,_·h. ~:.,hs. h~•.1r,, ·L} l:::'·::-\~'-•' i~J ,_H_'r,_· 

d.1:t.t.ibi:<~•...i. ;·&e- Tdhft, / -; 11· P ~-.,;, u.r< 1.;lt:•.'!<c..1r1~~um 
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'F~-,,;.t1ion: the pqsiiiv, of ,h,: pr~1 in rdmi011 ,,-, 1t< prt-c:L:.,,or ;md :c:rui<: 
=sc~',!-f!Pin,;: cv1,h·0r,,- ~,c~uir~,i;: :.;r,;;~, 1hr,."JJ:f1 ,c,,,"ting and Ji;J 11()\ ""7ii'C 01 bH :he ('f(}' 

·\Jlh.tn::trri~o~y: th~~ prts.,:-r~:·~ )t-t:U:,:-r l:,r:;t .1r.d ·~mat t•~tvort.-. j~ 1cari.:;t.;.~ ,hl~iitrrtf,:·f;~ durfng 
}f J:-°·.:;::-1hi.:': i.;:an,i\o:--e r~t•·•e-n-i:l ·+'<>'- ~T~eJirig 

'~D>:,~J.\i:: d¢id.h: .an m1svLHi.~ lhJ, d.i.t.•d or .amn~· .r\ .\rd Wj~ t.l1tn C~)n'+WTlicJ hy ~~ff-~ 1)( 'lj,~\,;:lfJ.1. J;-..cit.;, oi 
(j_['i'",,(\'r._'l:f:!" 

:•rit:;e cf ~\'(::EtL the e,..,timJt.·.:"{i 1iT<' :bat J~ If:\ t::-;t ~,coQl: ;;:ilxe 
·s· ... ··n~·tiAry of \'Vl~c{. th: ,:::'<ht:~ cf lhc:: h1/"" Hc:..J.r-: t,}'3tH ("tt pt"-.f•;idc- J. c~rri:-s:·t S'"JT.T ..1r:. ,.:.•( ;J b◄:h.:,-..·f~~.1....:.-::a.l 

n"m 

car¾::l::.\_ .-\fr~r ~ppro:<..i.rn.otei_y g\··o hvur~ of in\ i.::<Lg3t!on th~ h!am sL.1rtc"-j [h~ recors.tructiun ~ev~ru.1 

!rni:c.:r-·d me'!!\'-; !'~rim th: "'r''L ;v•imin;;• ;;: ~, ,,'l ;it 1ehrn !me!,;_-; exDbinin_r r!ut the: spu,)r w.v, rnaJ-:' r>, 
1h.: ~J,,, lr\i: .:nL.d~tL "Tl:.,,.;,_; r\)1.l.J":i..\rd :(h_.··. ~·-·;:···_,ltt inJ·i<·:J_'~:··+c h/-~\\ :he:,~'. .it!l'd h:i.d \.+, J!-.. :,::j u·r1 •,(C:i.dd_:+ •: L,t.~r~~ f 

haJ. Ldkn. got op. ;l.nd ('On:inced hfdking to•,\;:r,:h the poirit \1.h;;re it haJ np1r<!'J Tr,~ foFHnJ.n teJnL 

n0t familiar \1.irh anthrJ.x. exp!:iined thJ! :he anir.Lll ,ms :,id, :.nJ died, T~"c'Y :J:duc<"..l t11sn lam, \~c:r.c 
;}re,IC'nl :md :·-:'u un thi Zt":br;, bu• Jid nol kni H Tc.,., Jlir. curruntntcd tha: ,-x•rL:d hvs:'111; and ,'..U,fr, 

alt<!'rided the ~areas~ in rhm mder. Thr.> learn·:; e~timJ.t<!' of tnt time of th~ 1!'\'ent \\.!S aho correci. 
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\ 
\ 
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\ 
\ 
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i\n an.:mpt WJ_~ Jbc m.1i.l¢ :c, raearnrc Jn,J quuntify :he d1(ferl!'rH :Epec::-, ;,if :rJding m Nder !(• 

undc~(;;mi t!l-c kchn•qu,~-. ,l'lU ~kill~ emplu~ ed by !I\,: hi ·-Ho~x1. Thi, 1.1.·;1, dnr;,-. in tw,:, ph,hc·,. 
l11e-gJL:i.r.:} ir: soil type.~ L:,1 to .·,in,,ide-obk -.;iria:kn in :he "f~i,:,r n,c;1smem~rit of i\l,:l;, iJ,;,_,1 

.:in:m;ils. :~t the: rr~,:1-.:t'N wne n01 011!;: c-apar,h• t)I N';;.Jg~i:e:i:ig su: b \ ari;;.;:ub tiu; atso arpta~:j ,to 
aiio~ for tlit'rn jur•r:g ,111,;rpr<'::1l•nn, nf "f""1L Tlie ,..,_,n (''l.rbin'-"d :!>a· lfl•'Y r,xr:gnizt -~ific:r.!;1! 
inJivi;luab b:,, idi,hyn,:r;11;:: , ;in.;;ti,li·1 t;, tht' siz.c ;;.nd ;.hap<.'.' uf •,;p¥1f. Th-: (·0ar;<'r11:,,~, of ,;pr,pr 
m,:~1surement; de,~~ OlH ~!h1,., for :;ud1 oUbrk di.-.tincnon,_ Sma!:wc•0J & Fitzhug,'l I l9•i3) ,ho-:-.,:c 
<ta!istirc1i difli:'f<'!JL<'5 iri ;,p,:10; ,ha~ .i;ia ~i2c rJf in·J~,·du,J coJgafa I Fdi, CH',···,fon t•ut ,;a'..it\ontd 
ag;iinst th,: -~ff.:.:ts of:; t.1b ;tr;t,u m ,;ari.i,ii'.•f1:£... l ::di rid;;J! \ :m::,:un of sp,:ior ~: u. frH t;,..ampk. i~'fT11' ;ht' 

b:.tsis of ::~·iisus tt':;:hn:qu6 l)f tiger, fP,w:ht•ra :igrix) in lt1:;1.i. (Cho1.1Jr.ury. 197;; Par.'1 .::ir. ! 97·;; S;ig;:ir 
& Singh. ! 9901 Htnre\ er. ti-is:-~ xten! nf S('J! and i¢rr-.1in t>i~~ in rne,r,urir.g spoor dl~:, not appt;Jr to ht 
,;:,1nsi~r,:,d b:, ,~11~,._. il.Jthot,. and th~rcfore n1:1y senc1u~ly .:u'kd !hi!: cr,:d1biht:, ,,f their 1c-..:tir1:ii:p: 

In fr.c si:cond phosc:. rhe me;1.surem::nt ot :h~' s~ing di5trince;. t:,cr11i:cn feet t;uring diffrr~n: $:lrl3 

giv;::- the ~Jdt!r t';'l appr.!d;.ttkn 0f iht diq1n<:tion bt1\1ttr, thos<' g.;,it>. J5 •,-i-:-,,.cd t>y u tr.:(~t",'. 
Pr.)portil)ntttc ,.:,rnd,•. :;t.addl.:. a:1.J pJ,:'-". leng,h-;. within c.i~·h gai! Jrl.". fom:cl,Jri,; 0t sp.:.::d rind in,!:\ •dual 
,ari:irio-n (HJ h.kl:rJ:ld. l 959, 196 l J. This :Drn pl!c;;it,:,. :-;tJt; stK~,l C'Gmp:.wi :;,)ih \:>ti;,:i,.c~ rc t!1 fl.::rc:1, 
irrdivid1.11h \\ h,0 n rh: C:'l,Kt ,pr:::"d of k·>1.'•'.':nL'li,_,n i, n[)! kr,,;wn. Only ;rndn cDn:ro!1ed con.di~;,i,t. c.::n 
th¢ tre,· i::·,:cn! nf ind: ,-1c\u,,! \ ariatiun h' 0","ttTn7,;n,;:,J Th, JJF H<-1;m (,;::un. h,_1,1 e,.:r. mami.:iin, th;::r t:Kh 

:nJ:vidi.:a: r.mir:u! t.;:, a ~;,n;,:u!,1r -..,:iy c,t 'AU:~:ng, rt-pr,1k,s of th!,." \prrJ ct l,Komotion . .\rn::,n_:2 
~•~man, irn idi,hyn:;r;;iti<: ,\ ;.1Hfog qy!.- i~ ::t t:nm r;v:,n pnt11tlO'i' r«:m ;iild 01w 1;1.i; , ,:,;ogni !tan u.:quJ,\lU'lct 
,;j:-,-,ply fr,)tn ,-,1d1 d1Jr,1.:,<;' ri:.ti-:~. Thi., p~i:-1:umc:1011 v. .:~ :n<'l,,.,rcJ. O[l<."<: durinf ih,;:, pn.-,,::nt stud:, when 
t!,<' mtd~. s1raddi:c and pa.:<' ie-ngths Df :1\0 r.u!c !kms ,r,o•,i,ed signi~cam -.::it;•.t;(J! qr;;i,km 

TracU:-i•; has ,1 major ad, un•:tge in th!~ n·gard ;i~ SP,)Of CJl1 t:,,;; fo!lo,, c"d m mns: /ubita'.'i. and::: dJ.y (,, 
! \\ ·cl ,,ftcf I~ .. c\ em. there for,, l:,,•ing ,.·oc1?:.:1e::, r'.lm•i ritf\;,; \-,;: \ 8 ot! 11!1;{ & Le Ri,;h,- ! 99.:l .' G l'.~'l the 

;i;;t;ur,Ky of trac~:n:; pr.:::;~ntcc h.:.-:r:. ,~ i' h:,,·,_. emp!oye<l th•,. :.xhr.iJ:pJc by ass;;.-;sing th.:- huming 
DS::hJYioc1: of li,mi :ir,d !<!-,Jp::,d, i11 (~e ,,., oodhr:d bibitJ! Llf Ka•1d0m G:m,,, Rf~t!tv,: aml Dushm.::i1and . 
. ....-Jrntbi:i i Sw11,l,,-r ,'fat'., I 997 \. Such d:i!n ]Hn<' t1Dt be<cn colied<!J rrc':101.1,l~. 

ln Afrlc, . .,.,·r.,tern sci er.ti ,h have ~,::n ;;: or.d K!i r:g eml.ogka! ,rnd .:on·;er,·ation studies for ~" \ .:r.i; 
d~,.·;::-k-; Su::h ~tud,~j oftc:1 r.K,:ur in a:.:-a,, :nh.itlit,;;d by f"'L'('k panly Qf fuliy iavoh-ed in s1J!r;h,cr:C<!' 
h,iniint'· with d\ht'r tr.:aditi()n .. .l or :.iudt:['li .:,~1.;.if!0.:11t. The sL.ilb a.d ln,,wlcd~,. ,1r kica! f'<'ep!?,. 
r,p,cda:ty in :;,w,h,;:,m ,C\tnca, Jr::- otk11 ignor,:d tr• J :iCli','!:!'l.::oil) sctrnd t:n:: cui:Lira:ly cha!.r-·if'i•;tk 
a;)pt:o:i(h tCu.rn.ithi:n,. I 1lH i. Loc::il ptopli' hJ\\'. gne1:1!ly ,;ddom bc:<'n im o! \ ed. ai:ct wher: it.duded :,1 
st.:c.:h pnig1aMrn<'..'>. rd<'gateJ, t,i testr·1.:tcJ r,.,i..~ of g-:~rn! : ... bour.:r 01 ·rrn:t\ i' r,mger.',, /Carr,H~aT,. 
!993i, The nerd to inrnht." local ~-omrriunirio;:; ir; b,ologi~al c,.:;r11'-".nt1ticm. ir order 10 t:'.ns.ur~ 11c k•ng• 
krm comavauor. ot nntwrnl r,:-,0..irte~. h:H bi'?n Sff<'5,ed lrequ~nrly t Et,rir:tham. ! 9~A: l'-bm,".. l H,;: 
01.1..e'.l-Srnith & focub~oh11, !981; -~tanJer. l 91{li. 

Lc<ea! African cornmumlie:,. sui;:h .11 1ht Ju/" Hc:in. have an u,•pjerst:inJmg :md kM\l.·l,A2:c: ,,f th.:tr 
n:nura! -~ rnirnn ;1 ic:i:, 1 ~e ex,<' n! ef ,.•:hieh has r1,it yet bt<'n idrnt:fled o~ d ,x ll me med. tndigem)u~ f"!':Si:-!c 
v.irh very linl~ nr r,0 formal c'di.;.cation mJ.:, h;Fc a perc-ept:0n of their n,.;ture1\ ..-nd1onra~11{ frn: i:; ,wt 

ne,:<'ssarii:, u11sri.:-m:f.c_ I;, fas.:t. suer, p.:-r·,:c~ticil m.tv w~H t-e b:,,.,;:J on \Uf,ai1icJ11:, sollnd rh,1c1,:h 
~nJces~c-i tJ~ pcrtEtp:~ is the ca,~ \ 1• ith th•~ Jvt"H1: 1 ~r:~ .. (\,tf,1hr~r-~~~jc~!~ \;.·j~r~ l,t.,".ti t," 'Pill!\H1:u,~· .... Pl. '+L,.!t\~'.",:~­

rr:t .. n.(~d ~tudt~~ h,.1, bc;n1n~ ;ni!,~r-: 1fi 1 :r.1 :dni ,~t .. t_~ \JliC~)\(;:( :the p-uh::nbJ.1 c1..lTitnbt:hon \.'\-+1i,~)1 h~;:.:d 

knn ""k ;i gt: ~;i:i moJ e h 1>A ;:ird, :i. st•Jd: _ \\'ifd:i '.\; ;:,;:oiog:, anJ con ,,;r\ afi,y; ~n;J; i'\ m;i; b,:nt rir, cr.:;1,i y 
trom th¢ ,/;;H;itrorJt•<·n o' ,~ib from \lt",t,ir'.1 ~-d,...r,~(" :1;1ci u-,_i,h,:,mJl k'1,)'1"k-Jf~- F:;r1J1:r11,•,~ 

,,1.1,;,;· .. ,~f u i ,~ijdtif,: c(:r:¾enJltutt ,:t,.,p,~nj, i2r~d:· on in,oh in:; c1nd •11c:,_,rv,r;J[H1r th:! ;,.i,p1pti,···n:- 1,1 

rh~ kx:al 1nhatiirnnt:;. 

------
-
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