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Abstract: How coexisting carnivore species avoid interspecific competition is examined by consideration of 
their more prominent physical and behavioral characteristics. An attempt is made to explain coexistence to 
the 33 Transvaal carnivore species. The behavioral characteristics, which are considered here in various 
combinations, are daily activity regimen, food preference, habitat preference, geographical distribution, 
and social structure. The mean species body weight as an indicator of the size of prey on which a 
carnivore exists is also incorporated. Eighty-two % of the carnivores are shown to form a trend ranging 
from a nocturnal/solitary mode of life to an entirely diurnal/gregarious existence. 
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Sometwodecd.sago Ihis papsniehtwell hav.
b€en dtled Niche o.cupa.ion by Tnnsvaal cami
voEs. Th. concepr lh3r each sDeci.s lulfills a
uniqm tuncrionll rcle in a sp€ci6c pla.e d es back
b cnnn.ll(1934)dd Ellon{1917), and has ser.d
a us.ful runcrion in subj.ctively desc bing th.
iiche or an aiimal
plained in d.taiLhor eachaninllflh ib pdicular
nichc. Modem nudy or the niche and nichs lheory
flovs rrcn Hurchinson\ (1e57) lmdm,rk prper,
and allows qDanrificarioi of lhe rcle .$h animal
phys. from mersuren.na or tn. amoun. or var
ious resourcs (dcs in a hyFddudd trrilized
Prior ro rhis, Gau se \ ( 1934) cxperimenb led to rhe

.nd lh.refore rb. niches ihey fi11. Compe.nion
.thrctrch evolu.ionary time thertrorc led ro s.psE
rion of resorce udlialioi in coexisring species,
aid lhc niches spcci.s occupy are therelbre as

physical chaEctefttics. On th. orh.r hand. al.
rhouch thc phyft5l ch$d.risrics or a paflrcurs

riburional range . the exe! nich. it occupiE (nor
in tb.d.scriprive Ehoniar sn:e bur in th. amlla
icll Hurchinsonian ord usually vari.s. depeiding
on th. habit{  

 

oc.upi.s and rh. .arur or orher

Thc nammar fauna or !h. Tmnswalhrs b.en m.

rensivdy 5u ey.d overrhe la{ five veaA (Rauten'
bach. li pftpuation)
panictrbny rich n"mmal faun!. conshting of rr5
sp.cies ofwhi.h 33 are.amivores Adapralion dd
€diarion hrs led b differenr pds of resourccs
b.inc u.ilized. estecially lood and aciivitv perjods
by dirercnr nehb.K oflhis ssemblase orcmts
vores. lr h of intren b nole how resources are

c4!!!!S9--
Rrhef rh3i worl oll ni.he uccutuhon bv rhe

various cariivores. which 10 bc m.aiinsrul *ourd
involve qua.tifyiis resourc. utilization in voflous
*es by camivores in specific commun$es.rhe !p
Droach here bken n ro bok at Yanous ar bur.s or
;eo$Fia spri.s. and rhr b $e where and if
compdirion nay come inro rorce Tbn h done hv
considenng in combinarion rveqe sP..ies d!s.
6asi. food pdereic.. dailv acrivirv reginen. hab
irar selecnon. dislriburion p,terns. and.p.cific sG
cbl chracr.n$ics. Tr.nds in adapbhons are auo
considcr.d. .specidly the advanusc or difiereiaal
body rize in co.ristins canivores prvins on te
srme food ryDcs, as vaiation in bodv size courd
afi4r or.v siz rak n {Rosenzw.is. 1966) lr t35
rs n(e$rr! b skgonze behaqor' in the rull
*d"d'"' $ 

 

the b.h3'ionl .c"n! or .,ch sPecre'
may *.|l be der lhan $e panicdar category l0

a, t
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RESULTS AND DIsCUsS O'i

ThoR species ralling $irhm the linits ofbehav
6 ra l va lue r  l i .  l i i . : i .  aDd  l i i i n  F i !  I  aE  a [  i oc
!trmaland rolirary.mdrep*tnr rhe mrionrr' (53t,
of rh. Tnnsva!!CarnivoG Theline.inFig lcon'
nect rh. uprervalues tor borh !fitbhs orrhis noc
rrnaLisolirary block. {nh thc trppe' lalue5 orrhe
very sr.laiousand exdu:ivdv diu'ml gotrp (vrlue
5v). All species ralli.sb.rween rhe* r*o trnes dc
consideied ro 'epresent a tend ftom a solirar! and

diurnal mode of iire. No le$ tha.32% orallcami
vorcs in rheTransvdlrollotr rhis rtid r ,',.!,
.ollk. P. atbi t.h!. o tt.sato,s tnd esr.1 r'! A
!!'1rr: art behaviorullv itrtrmedi& berreenlhc
,Bn ert.nes wirhin rhc tend. lr is wirhin thn t.id
rhatimeEpecifi. compditioi is porenriall! rhe higb'
.$. as willbe elaborad belo{ fh(e orthe fou
5pe.ier { rbe extrem.diurnrl/gftgarious end or rhe
te.d (F8. l) aft snall inseclivores md !htrs pokn_

Eighreei% ollhe cahivore spe.i.s und{ conid
fl aliondo nor.onrorm rorhis !rcid. and hi!e rdopt
ed a nraecy. which tcms ro mininize po$iblc

diared roBardadiurnal^ohary mode or lilc l.q Mn
srhs,r v.ry succe$lully)- onlv two sp.crs rad'a!

cies (vdue Ji). ahhough rh. lion and lhe sponed
hycna ar approachiis rhn co.dilion. A possbre
explanarion ror rhc paor radilion ro{ard an ex
teme noc!trfratsrstriou! behaviord *ise could
be rh. dirfrctrxy of mlintaring srotrp inLcru( in

secrivorcus ind diurnrl!id fi.dr8 rood in rhe dark
nay aho .resem diffictrlriA. ap3n nom lhe ditn
cux{ ln locariog predarois in rin. schrllcr and
Lo*rb*(r969)coisiderrhc lion. in contan b the
wiLd dog. as iicompletly sdapted ro ! social lifc
becaus lions freqtreiily quand over rb. procced!
or a hunr tr rhen intlpreladon 6 corEcr, (he tue
posirloi or rhe ljoi on rhc gnph in Frg I da! be
mor. ro{ard rhc Lefi. aidconsequenrri e!.n d0(l

c. ..o.d4 F b"sicalli a nociunal anin,L bul
may aho he .dive drnns ihe dav AccordLog Io
Kruuk (1966. r9?:) !h. spefles terds rc sav.nle
bv dav. aid to b..ome elficienr pack hu.1c( and
killsr by nish1. The soor.d hverr has a comrLe\
natiarchlr social svn.n wirh rhc r.nrles phvs-
crll! bissef rhrn rb. maks and doninaring rhm'
. d?c,z, thus has radi,red succe$rullv sons dB
lance aMy rromrhe trend. ro(ard anocrurnal/ere'

n.l .pe. e\. hds r diurnr mod. of irt in und!
Lu|bed,rre:1 dunnr qin'e,

ever. nbecomescxclusirclr iocrumrl l. dhcu$i's
rhe earMid nnge exrenron ofrhe \p.cies 'n rh'
TransvuL. Pienaar(1970) nenlions rhd n cxdtr

!{nbes rh\ 'o , lorm of pro'edne behs!'or oI
coloni$ ii a ne$ krnorv Ii th. TransYrd as r

oi rhe orh$ hand ir occu* ror lhc moe pan 'n rir
Prcvine o.ly in a(kd ares Siudies .r{where
(Nd. r973) 5ho$rhar acrivtrv is pe apscoftrarEo
ro rhe ieed 10 themoregulak ef6.ic lv Nlo{ 0b-
:er!arions on rhc bd eared ror in rhe Tmnsvrar xrt
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orsolirary orsmdlsrctrps of aninnls. butigrin ths
would depend on rhe time of year or obseryarions
(Nel. 193). Thn speci.s h rhus ploned in rhe pG
sitiotr liii wnhin rh. tend, althoulh it cotrld be a.
gued rha! rh. Tmnsvml populalioi should be pl.t
rd iogelher wirh fte liot ju$ outide rhe rend.

n $us would.pp.rr thar a vacuun .rtr6 r rbe
noclurmugrecsious end of rhe behavioral rins.,
6d 6r camivores in !h. TE svraldd ioaurilize
ir. tor r.rsons ar pres.ntnor tully bdesrood

,9. rans,tsar k the mon predacious ollhe HeF
gestjme in .h. Tmnsvaal. b.iig rn einciem killer
ot v{rebdte prey. Ir h rufrhermorc solihrv rnd
diutual, in conka$ro the senenl t.ide.c v ror rh.
mor. predatory smalt cnmivoEs ro be sol'urv and
nocrurnal cee Ewer, 1973:277) Thn seen'ng
rnomaly could resuh riom rn adapriv. rrdiation !o

INTEFRELATTONS

utlizin! rsourcer G(pcciall!
vilh a low u.ilizalioi presure.

H ' i chh t |nonandc 'po |c i ] l akxeDn ] , y?a iy
socialspe.ies. wh.n hr ing fo. food both specr\
are 50ll6ry snil in $n rcspecr rh!y ar. Eminiscetrr

wheEal c. psan,kra h inrecrivorous The dinn.
buioiel hnees ot th*e tvo species funh.rnor do
noi ov*lap at all. c. petr.//ata h uii'tue in rhe
sense rhar shcn !.rively {ekiigfood nis asolirary
lns.ctivor., in connae b rhe orher d,urnar 'i\ec

f-he.heeuh displ.ys rhJdEe b^i. r.lid hudi"?l
I E.hiiq@s-sbrkinc, udrizdion or ,he rorcp,ws b l
I r.rr iG pr.y, md m orimrd reck or chdkiis rhrca, I
l b i re rcco rd ing 'o rhes l zeo r lhep ry .Ho 'ds , the  I
lcheekh arypicalry (rar a r.lid) orruN re qudry I
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BASIC FEEDING BEHAVIOR

desry dcq! Ed hehrvioftl aid phys.6t 3d4pra.
' iois 'o €nabh ir ro mdi,klrclftr i!'o i re{

fi"4 o**** disrinctive ana,omic,r .daprarions
ror rhh pdicular say ofhunring. which cm bes

I be perrdn.d f d,yrigbr Th.re apFas ro be vfly

lide 
rcd for rup Fnic'earid. rlr ch...an rhus l. rh. cheebn udlizes a dit
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ferenr rDphrc rev.r ,s . re:ux orirs tsg.rsize. yer
rhc rurvivd of rhe cheebn n rhrcftened. pe|haps

rhe Tfunsvaal shourd be so4hr in iis Lo! mnkins
po 'oi in lhe oredaro. hiem(hy che.bh\ lre

powerfur prcddloE (schaler atrd Ldwiher. 1969:

A {ong b'is rowadsrh. inseuivomusaid pr.
driou! modcs of Life is.videu(FjE. t). rhe mrto

rhe lour leeding clases is
r:4:12:16 Fony.eisbr % of TBn:vmt csrnivoros

mary feedins rair ofrhe order. The.emdinins5y,
hav. n']'a.ed rway from Me predaciour cxis-
tence roward nilizarion or orhfl pror.ji resoorces.

.unng rhen. Funhflnore, io te$ ihan 75% ofltl

weighrofrhe !pcci.s in rhe omiivorou5 caregory h
3.25 kg, rhar or the insecrivo'es n 4.07 kg. and rhe

we asr.. wirh skinner0976) rhdr. rnxi,gd is

by rh. spe.ial denbl lnd cnnial adapratiois ac
qutred ro cop. w h a scavensi(3 ryay oflif.. su.h

is!.nca, sirh chance playins no mimf rcle. ftis is
renecred in rbe sinsle lpecies reprcserred ii rhn
carsory as werrrs rhe lacr rh 

 

ir i\ primanty sol
irary, presumbry rn orderro avoid excesive jntm
rpecific comperirion tor Limned rcsources. Consid.
enns rhe 4prrenr hardshipr or a scave4inE life
$yle. r lower m.an weisnr nay be an appropriare
manncr ofreducins rhc enersy rcquncoe s orrhe
species. However. rll indiarionsde rhd rhe brortr
hyena is in ,rr asDecs primarity adapcd rowa,nt
crpihrizing on rhe proceeds of rhe htrilins enderv-
oG of.he laGer prtdaroc.

An onn'vofous lire *yte h s€enas ihe no{ op
ponunnnic of dl. ard crn incLude rs rood irems
venebmres (which rE acrively hunEd)j insecri
carnon,and vegersbre ma(er. esp.cbuy nuft The
concept of . smaller bodri tize rs a merns ot re-
ducitrg rhc en.rgy Equiem.i6 otrhe spccies wnh
such a prccdous .xinence can be illlnrakd by
Ihe r... rhrr Ihe me& lpecies weishr in rhe omni
vorous clregory h onty 3,3 ks. as oppoed ro rhe
mean of25.3kgofrhe p.ed ory caresory rnd mern
ol16.1 kgofr rftnns.inrhescrv.nsinscarsory

R aellgt is much soaller rhatr de orher rhre

specie\ r rhe omiivorous cri.gorv. and from rhis
r B .oi.hded rhar ovcnlp in ,aeding i .ren5 i5
tman. v. cn dtu i5 ecotogictr ), scparded from a.

annhabirdbof rhe dpci o ains and rvoid fore{s
Like Smirh{' (197t) findinss. !ur d*i orrserva

nv{ine and !$ivcrine {oodlrnds a d/rrrd is
linired in rmse ro rhs eaiem Transvaat towldd

aE ihur padly svnparh, 3nd $ is susgened li
Fig. I may be lnconarr h.re
(1914) and snnhe(  9?1) spe.uLtrr rtrar c. -..
rr,.br ^ be'ng gndurtL! rephced by a dd,ftI
,n rhe ovflrapprn3 zore. rhi! coutd idr bl demon

Accodins ro Picnaaf
(1961) c ,.r,,i?tur i5 nlmeicany $e more sm,
cesful spechi in rhe K'ass \'aional park a.
'd&6 k howev* Jishrty tr.ser rhli C. ,krd-
,i/4I, rid indicarioisar rh{ ir .elies te$ di v.s.

The insecrivorotrs feedins crtecory hrs rhe to!
Thi5 n co.sde.eJ xs r sig.

Dfi cr 

 

ftlapration ro rhe sialt fi e orrhe rndividurl
prev. a.d rh. qkdry and efrotr ftqundd on rhe
prn of rhe carnivore ro futflLt irs eElgr, (qun.
neiG. -lhere 

are rhree clu{c6 ii rhis caresory rhrr
wamnr cros.r \.rtrtrny Gee Fie. L)

1..,p?,Jr is rhe bisei membfl ofrh. ii\!c.

armoi enrhery on cnbs (Rowe.Rowe_ t97?,,
1977r). nre reiienrial p. .rkztrr n $! biggAr
catuNore riv'ns on lnseck. namely stmon ercLu.
rvery cmires(especially lri,.ryir.,,4) Ir a nor
*en equippld.o dis ousubr.ii.iern remn{. v.
c.p.,ri is aho reftnnat atrd oved45 in rmse
wnh rhe aadwolr. h horever hun6 inven.braEs
bisc* .hr remires. espe.illly rpideE. The hoiey
badger n pr.i.uLany welladryod ro procuring rhis

L. notrtit.un,A pahdino'is. ando. n.ul.tis
arso tam a du*er ii Fig. L Tre trrfl \pechr n
however ! lene$riari'hrbih 

 

ofrhe open pLains.

iaquaric. The spored.necked one. and rh. ma*h
mongoos. rppear to be in.oiticr N rhey borh 'ely
hervily otr nunacerns in rbeir rc5pedive dier. aid
lunhemoreoverr.p in geosnph'c rrns. rnd hlbirar
requnemetrB. i. p4l'rdidrrr is however r no(
vcfalh rnimarbecaus. i!i5 moE mobiteon taid
ft mtrde6 seater dnhnces !*ay lom warer rnd

ll



uriliz* a vidcr sp.crrum or food i.sources. ll is
runhsmore belieled ro hunt ror aquatic prcy only
in rhe shalloqs. 6 oppo$d h r. ,a.rl,.o/ir.

a p?,,.ira?a andJ.r!.nar4akoovedapindis.
fibutionsl E se. wher rh. sunclc is veD-{ rrc.
ganous {d almon .rclusively insecrivoroN. the

Thepredrtory c egory i\ rh.rru. dohain oflhe
Felidac. and no relid hd rad'ared awly fron n,
They de specialisr kille's, rhe only sroup capable
orhandliitpEy Larg.rrh,i.henselves sinslehand
ed. This n achieved mosly by m.ans ofa le.hll
w.ll'direcred singk n.ckbite. or deivarions rhcre.

\erlebEk pry 3s qerl6 nvenlb 'ei.

I rhe {^ar !nF4bro he rc{.icred rc rs. $ rh I
sociaEd roE s. I

lnd prcr\ m6'lr mlglqb rhe GmGl on,he I
orhft h,nd, doe\ nur orefer furesE and tr s rue I

e ro irself. ,
thon\ hd1. atbi

.arA, ovenap only peripherally i. the Tnns!&|.
L /irr.a, on rhc oth.r hand. k sidely dndbured
and overraps wirh rhe nnses of borh rhe forner
species a lirr.a dd y. .r,n, de scpamed in
sia !o !h..xr.nr !ha! rhey oesumabry avoid con,
nid by means of diff.Emid choic. in prey size. .r.
,/bi./da is Esricred ro riveine ror.*s, shercas
F. /i6ra hd a wide habirar lolerance. The hner
speci.s rher.rorc appsre !. be a univesalisr. rh.
forner a sp.cbrkt .xrem.ry *en adapred ro i1s

rsen rhese rwo spccj.s. ir can bc ponutacd rhar
1. rrri.dd, has rh. edge in aconpeliriv. siruarion.

Th. rwo species of geneh are Fsdy synpah..
Our orn .xp.ricnce asrees wirh thai or smirh.r
(r97Dln rhar.hese rrospeciesai. ecorogicarrysep
ud.d. c 4rD, ercfe* I habidr cro$ ro wdd_

ofF.,,j4osr ovenaps paniaLly *ith thatolc. !?
zz,!, sd iol ai a|| *i.b G
I rr. s known $ont rhe senerar biolosy of rh.

rs ro how ir "voids coirlicr wirh rh. smilt-spofled

Ofrh.ionfclid5 inrhi\ r.edins cac8ory. lhe mus
rclid P. /rbifu.,,, n an erceprion. in rhd ir behaves
very similady to rhe Felidae *,$ resard to killing
elficiency and rhe size of prey that i1 can handh.
Th. rcmaindcr. rh is rhe viv.dids. canlds. aid
Cro.,r!, all belons conditonaily ro ihe pred o.y

coopenlioi ro kill. and are relarively inelficietrr
preda.oE when 5lone.-rhe renaind.r ot!h. non-

cu$ed. and whei.hey kill. nn monly prer, much
inaller rh$ .h.ms.lv.s (.rcludia domenic nock).

/--ve.v litle is known ol Ihe ser
/ iirofra!ion .ha' n avajlable. ir w

*hich dnses toh a dned coftldioD bers..n a
n$rumslholirary mode ollile, ro an en.ndy diur
Dal/greganoN exisr.nce. we conclude rhar 3l% or
rhe Tnns vaar c.mlvor6 farr*irhinlhh rend.Ile
sumed rdaprive adiarioi awry fron lhis d.nd n

incapabL. ot ldapliq !o an enrirely nocrumarlre

li rhe majo.ny olcExning species imeNpecific

conp.dion ir avoided. primarily rhroush diituenr
food sotrrces, dim.ftn..s in size of rood nens (co,
relatd to ditrerenr body size or rhe car voEO. or
direrenrial use ol habiht types. How.ver, in th.
insdncs of rh. rwo jrc k3r species, . nc.dicol/ir

,s sen as ic. n;3rt.r 3id 6
jeidru, a1 lean panial interspecific conpetirion is
strsp.d.d A no( ii!ina!. kno*lc<lge ofrheE.n-
enl bioloey or thcsc sir species my in tin. shor
noie subrle mechannms ofavoidins conflicr

h s! rrd{!. ! rEicd ire{d hh{y by 6. s.^. cosoi




