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Abstract: Isolation from social competition and associated stress may increase the chances of a 
successful pregnancy, as well as providing security for the cubs against male attack and resource 
competition. Social interaction among males may also serve an adaptive function, in that it usually results 
in a male dominance hierarchy. The results clearly demonstrated the presence of a linear social hierarchy 
among the male cheetahs. We assume that the hierarchy affects reproduction in two ways: by selecting 
the most fit male to father offspring and by ensuring male aggression, which serves to elicit receptive 
behavior in recently isolated, oestrous females. 



nonoronour dict, rd I'offiet in paridtar,
n s.x a Pmr hys,.n.. 6vouE rh! dis..
Thcrc is :lo : phvloga{ic pEdripc'rion i'r ttns
pri.'nr fte, duc ro 'Jrc (ol%ial ud crhF
Iosic.l .hn@iri6 of tu liac in thc wild. TIE
sFrc. p@blm h aprivity do6 not *.m to
inxude dE orsd of r!. disc lild hvsicnc
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anq: 'hdrd tr dch b PRnr rcr.

Pekntion add t@tnot of th. dis€ ,rould
mn.Lt in rhe n$ dre in r.ducing $es f'cbs
to rhc utnsr. In od.r ro do thi v. dvn.:

r, rtrlm dling or cxLrgiig tig.n, b dro..
rh. yomg6t spdincn, heue tlcy adrpi
rlcft.lvd ber6 tlh oldd on6
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3lotFufty,pddrbly by rr, ir Eco[,

J. Th. im.di:rc .hrll1)mor of aprjk
iigds dould lcmrn ncmrhrr p.siblc

.4.,Sin@ 
disociltion he4en .!<libry dd

vsur p.@Pdon EPr64si 6 ft hvc sedr an
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Wc inknd to,n.kc furhq invdtigltio,s dd
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'n:ling borh prevdrion ud e*ncnt of rhc
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.. s48, a. ltes6), rr. *$ at tiIt. t^\d.a: taoeae,,

3. rriochov, 5 u. (re63) : z{ri stuni Msow I Akrd

r. v^N 'wxe, ^. c. v. (rr6E, lcdrns tis* &dr'g

r %!mvs0, z Ge6r: TIr ^nur is.r P4lkB riqd

d w @N c8r, H. (re68); subsdtudon ud prrisd-

Muusipt subnitEd :6 Mr.h r97l

Male dominance hierarchies and their possible effects
upon breeding in

TID A, BINZONI & RICITARD F. SMITHT
'Hoth Zoolaqiral c&18, sdt! riL! Ciq, Utch Bar rc, UsA Md .Univ.dtr a.l U6h

ftGB, n apFcched by 6A.nd rnc Eprcductivc
cydc b.sis @e noF (,; ,. In 206, noww!,
de sx6 ec saeralr hould togclhs or vithin
viilal md olli.rory conba Ar *nh othci
rpei6, lhe isLtion of rhe I d thc fonution
ofd pds my rd. ad2prive 6nriioD!. kot.-
tion of thc pr.gnd t my cnsure pmkcrior ot
the young in z sn.ty ol w:ta Fo! Rmdq
i,oLtion fror, 5m:l compcRoo ud r$m.ed
*B nDy iM.ac rhe ch:n6 of ? sul]Bad
Fcgmncy, ,s *U :r pbviding kdrity foi thc
ctrbs €aiN 3 atuck ua r6ou@ comp.tition.
Fiftlly, drc nohdon 3gords 1 .lsc asocirtion
h.sM norher rnd cltpins which.llow. tlc
cub6 to rqune thc ncsery hlnting 2nd socirl

cheetahs

Few mifr,t hrye sh{d r lonsd o! hor
'rri@b 2$mi{ion wirL IIr tna tlc clcbh
Lt.ryrrilrd,r. Bur, urlik. tI. dos whi.h in
thL tim has Eprcdued rt s dmins r{c,
eFivc cleblB brc lDrdl/ bftd n r! (r). rn
q.w oa dc cmdnuing d.rlie 'h \dd cl.d1h
nmbEq pr.ld.rion of thc $€.i6 n.r &pmd

Allhougl litdc n *roM r6our th. vild
chchn, so hcnividnl lqred clcdy
dGdnguisn n 6on tltc oprivc anihal: G) duins
nuch of Ler lif. rhc ! is ibLed fr6b oihci
:dult nmbe6 oa rhc sp€i6, rd (2) tlc ad
hoK in hu,iitre grouF Thc ibLtion Fiiod
L* f6n1 erl) prcgnuc) un l ihc obr rre
abour 16 hontls old, vhcn rhc ? lsin cnes



s@i,l inEmdion ,nons dd my .lso sNc
{ r&ptivc fundioD, h tlr n 6Mly re'Jb in 1
d doninancc [i.EdV. lf mting sl6 phe
only with ihe donh,n! 6, th. odlpring rc
provid.d rbe rronse* sddic b&lgbm<l
:vailiblc (j). rrThilc no obsnrrion: oa m{.
Fledion in tLe vnd rre rvrihblc, rlc.dn (.1)
nas ranrly noed th.t <lonin,ni 6 slEtior oa
m6 dc o(ur nons clcal. in aPtiyiry.

Clarly, thc C.r idmdry md b(om E.cF
tiv. to the Aoninrt a only if!h. is in r position
to obsd. assBsiv. inkndion within rlc d
hied.ly, Tld tii, my stinuhk md diftr
.pndudiE bchrviour Ls bcn lnow for bn.
iinc in othcr p€i.r (c,9, 3), but v[.tl.r such I
m.cbmis is involved in tlc @ ofthc chc.bh
L not yct proh. Hord*, th. vifl n supponcd
by EporB of€ptive bGdinei vhd. cFodnr
tivc bahryiour h3 followcd I i$lation 2nd hs
b.m .aonp:ni.d by aggrc$iv. id{-tioB
\,; 3: a; 6; 9). Amrhd f:dor b.lided to
e!@wg. *xu.l i.eptiyiiy involB a vis oa
th. $iioudins l.ndsmpe (7; 1). \v. sus?.d
that bcing rhle ro look inb tLe disde nry
ol'mc. thc 9i an. of$lidde ril as such is rn
nnporht mmponcnt ofde pi.-mting noldan

h unffry. we sggdt ilr 9 ishtion (vith
a vis), fouow.d by.xposE ro 6d.ng.gcd ir
lggrssiv. intcldid ir ,€6*ry b .licit
succssfll Eproductive b.hrviour in eprive
.fierrl's. Ntlougl nohion of th. 9 in hon
as ought to pos linle dj8ldlry, t!. sihrtion is
!.!ely sinDl*..I undd @ptivc conditioE, Thc
pnrpce oa the prekDt sbdt ws io dehine
whdh* dohii.ne hiemrhics h*d upon

4grssiv. ineEcton cdr in thc zoo dvnm-
nmr. la tlcy cm b. d.moNF*cd, dr. Flurion
to bcding cTtive.h.ebhs nry be ner.

Tlk $bjE6 oa tllc iudy voc $v.i chahns
in the Hogl. Zoo in Srlt hk Ciry, Uhh. Thrcc
oa rltn wdc wild topF.d 6 inf,nN 3nd nissd
in _Gptivity by [umm. Tbey w.rc d.cil. DJ
tlo, i a and . 9, vill b. rclmed to as 'dotrBric'.

The third rnnnd, r L ws oaicn p.tcd n
pl.y.d vid' by thc kep.6 shc wJl bc r.acrcd
to $ 1rnc . Tft orhcr foni ch..hlq ipo dd ind
two fc, wd. tappd ls yomg rdnfts in re7r,
and rill bc rafrd ro xr 'wil.l'.

obsmtion bok phe sdd No ets of
ondnid3, vhich n.y hc ddignaad tonLi'.d'
rnd icpd.'. ln lh. lorn r, wm cLebhs
vclc h.!5.d in so djoining rd indonncEd
..ges thd p.rmitt d &e inkndion mrmg all
bi,n.ls (Fig. t. In tM sprde rciaition, il'c
animls wdc aged aaording to *x. The 3d
rcrc hou&d in onc oa th. Mo as6 shoM in
Fig. r vlile rhe 99 vere Lept in .n idnri..l .rye
on th. olp6ie n& oftlE buildi'g. wAd Mo
lood p4 v@ ed, on. s3 prmed :ppon-
mhly d kcondr b.foc thc o!hd,

L dr comhincd condition tL. o&fl.r v:s
sbrion.d z n Gom th. eg. vall fd in 3 positid
in{ g.w thc h.n vifl of both sse res
(sbtion A). Frcn this porition, only a s.ll !a,
rlE fssgc t s.d rlE a8e, w* inviible.
sincc, vir! only Mo dclFtim, anih.lJ mowd
si.gly r!&trgA tlE p:eg., rhe L.k ofviribiliry
did not sEid ob5tmtion of sci.l inidadon..
h th. sp.ntc conditio, ih. obsrys w$ al$
sarion.d z n arom .ith.r thc d or I ..e.

In bo'h sldnion5 the obrrer leordd $ci.l
inMction: virh .npl*n lpon .gorntic
cnountdt .,9. hising, reth b ns, rttuk
rd dbpldn.nt belnviou. Dnpkcndr w:.
dcfncd 6 tlc.ct ofon. anind lodlg ahotL.!
ro vr*. r ipot vnich the fomrs $bsqustly
dopisd- In the.onbincd cddirion no crTeri-
lrnd nfripd{io of rha .nvirdoot rc€
atenF.d; ve ftercly cor&d tn. n.qumcy
vnh which vdous inEn tions odft.d h thc
s.FF6.ondjtid,Nosp.d.oat[..trvibnmc.r
vde exFrilrnbly mi?uld.d in orda to
invaris*. rcilids h.lLltd to pc.l rlE
doninme hicoshy: (!) lll.:nimdsvd. nov.d
fion onc €gc io roth.r thtrousl r oFn G.$
door; they vcr. enh{ pmis.d to drer ih.
ncw..gc ai.cly, or wrc aor@d b do so vith r
j.roaw.ici in borb os6 tnln ol&r or,novr
ndr {5 Eorded; (,) aood vr Plesmkd *
aading ri'E, n, cithcr on. or two !6ns; ,s.ir!
ihe order in rhich indiyidlir epFmrficd rd
dc wd reord.d. Th. tobl rnount oa food
provid.d, v[.tlkr in onc or tro prs, Ms nell
conrb! droughout th. obkmtion.

o&eo:tion Frio& ..h.ddcd it vriotrs ti,rcs
oa thc diy vca eo nintd long d sotrrcd
lvc tirB a w.ek for cigtt consmtiv. weels in
OctoLEr lnd Novcnh.r re72,



Agonistic oslnb o@rcd C.qendy ,id
msr of tL* inrclv!:l co.lic6 t tu sila
ad do@dc individu.ls. In nelt.I @, tLe
ocoudi vclc inin.E l by vnd.haEls ed
thc dm6ri.r v@ dipltd.

Faod .anrytinn: Dwing G.ding pdio4t ihc
witd chcehl alwys r@h coftol of t[. ist
food pm oFced, and dr doGri6 wdc aorced
to.d fron the s@nd. If: donGtic individual
v.ntuad ne! thc [d p.n, it *d.ssrcsiEly
dnpkcd *itL @n6dd thu$ or atEk eonr

do!€r qr oD d! oep6b ido d l[. boq! (!+a6 oDdni@.. su.d r*d p; ;-. ;d b 6.

sb6o ^ Gmbb.d)

c,ddr /i?i&.nd'i This r&nblcd Gcdins in&r_
adion! Ar v.rioE titu thc vnd dd disphc.d Jl
other dimh ad tlc vild 19 di+hccd Jl
donidria. nr Ebtionihip Dorg tl'c don stic
ch.d.la mr nncla. How.v... $vdrl obssa-
noos oa rcJiErcd:ssK,on $gg6t rhn rhc
don.,ncll msl6rdomh:nr.Bodrrh.doNc..
d .nd th. hnc 9 disphd hci innsdixtcly .it.r
ihcir oM disphGnd! by orh.r idividuts.

r,'rolil fldttud,er T[c doninane oa vild
ow donstic animL b@nc nct :pprcnt
in obsdv.rions oatmibri.l t l*i"". Tl,: -il.
cneenr aaqufldy c.Ebliskd priv.r kiroriB

r . , r c l d a .  r k . , - d r  4 d  w t



in thc codcs ofth. crscs, vhichrcrc,n.inuind
lo. evml bouis to $v{al dr}:. During r.ditoii.l
n,ainendcc, ii :pped tut otncr wild chmFhs
wcrc pmrnkd, bnr donr$ic v6e nek.
rolented ridin i imnory. FurhsnDa,
domcstics vm n.vs sen ro forn rcniiorics oa
th.n own. AIJ'ough wild ch.cbls wrc obrr.d
ro cnu anothdi Eriiory, n v* unclcn
wl.rhs :ny hi6.cl,i6l 3mngenent existed i.

sumaririns, thc pild dd doDinr.d; rhevild
9t donin cd rh. donstic a an<l bmc L m<l
thc done"ic ? ws subnissiv. io .L we 6ilcd
to {cduiD dr rcl.tionshi! b!s.d rle vild dd,
hcMcen th. rnd ??, md beMcd inc dongric d
,nd bnc !. Thcs fiilu-r esulEd Com Mo
sourcs: nni rh* concde.l condic$ bdw.o
eild rnd donctised che.bhs orenh.doved
smh rchioflnips, $d second, th.r !18 large
nunbd oa novins minrls rde it dincut to
lcep tF.h oatle pdticipoB in *h intcFdion.
For thdc rcMnq rhe rninls Mrc scprntcd

s !P^n^r .  coNDrr roN d  c^cE
h the *p.dte d age ih. bond bctwed dr wild
chehhs renDlrd obvioDs. Nevciih.lN, I
donrinincc ELtioBhip bcNd tha No rnirulr
$an ba.me cvid.nr. The wild dd vcrc criDtcd
to be of rbout th. $mc age, but dif.fd slighrly
i,r :i.c. Thc larg( d fts aonind 6v{ dE o'hd
wild d, ind both Em.in d dominant olcr thc
do,nesiic shicl v$ inidnrditc in size.

r@,/ l;ra'l tr Ji On td o@3ioB only onc
aood p2n *2s ruiltrbl. rt fedins tine. T[. Irrs{
vild d vould.niv. n6t.nd h€in 6ting. Soon
3aEr hn rrirJ. rlc n,lle! wild d +pro.chcd
!!d Ns penitted to 6t. Twi.e dr don *ic
spprd.hcd yhnc thc wild .lEens wca ating:
in th. nsr *tcnpt nc Ms displced Ly vool
.xp!.sions (groNlins), r<l in lhc iccond, by
phficel *b.1. Or rbcftnDining.ighrcmionr
dr. donc*ic d Mi6d until rhc vild 3a had
finnhcd ind dH appre.l'.d rh. food p:n

On er ode Mdi.ni rwo foad pa$ vcr
of.r.d. In .trch cisc thc lirgd wiu 3 sclcctd a
pin ,nd bcg.n .:.ing t6i on $v.n ddians
rl]c snuller ,t soon besr. atirE fron the pan
cndn by thc llrgd d: thrcc tins Itr ch@ thc

.lRmdiv. pm. on so of tnc .cvcn oGionr
!h. nn.lLr a B disphed. In borh insd@s [c
rpproa.n.d tI. pan d.trPi.d by thc done*ic
a ,d in tun displ,ed nin. on rhe tnr€ oa-
dons in Nhicn tle wild .neblB.1Di. <lifesr
pDi, rh. doncni. *'!cd u loawsv.oea

Mavrtut 'ndniptlttian: or l1v. o.@tw tt€
dd F{. p.mitud to novc licly fron ih. old
io I new eg., Irn tihc, rh. l.rgd eild d
i.itirEd nov.n.Dt rd w,i 68r to mer tlc
{.s doo!. E. w$ .1fr)6 follop.d by rh. otld
vild a, md r[. dondtic *s dmF IaL Na
1g8Gnw intldionr v4c obwcd durirs

on dothc! 6vc oceions, dE checalts w.E
.Ios€d b f,tcr tL. ncv og. .o dop. I j.r of
vd6. H6ing rclhbly prcdscd . ohgia
ritution. Tlil tmk the lbm of?uck br t!.
llrgd witl d on botl .e.@!6, ud rc.dircEd
:gsrdsion by tlc mrld on t[. dondtic ch..En,
In ilch scomt6 th. don6tic rind .irhs
2$un.d . &acniire po,Nrc or tenpted to
.rap. by ruming romd the cage. H. did not,
nowcv6, atanpt .o u th. ..6 door hdl
de olh* minDls hrd done s. rn aI but on.
itrhne dr checbhs epcd in thc $ual orddi
on t[. d.vidt (xnsion, th. l,rse vild d slipp.d
on rhc ffi noor rd ws prcedcd throud th.
dor by lhe s,.llei d and folov.d hy tne
don6tic, rhich wiEd lbiil ric l.€t a h.d

GEnl '!@lnmdt: Morc rh:b r gls oa
dnplendt t h.viour Gultire fron thrst
(ponuribg or grcwling) r.ft obkflcd in th. d
mse. As usu:I, rhcl,rs. vndd wr sn b dbphc.
borh eglnutcs, rhc adrll wild d dilPl&.d dE
donBti. x'd rhc lter w* nevd obkfled to
cirhd innbE or vin .n oco!nt6. Sinilaiy,
:bout rJ a$ oa dilpL..Nnt rcn dng tron
dn.ct ii6ck vere obsred. Thc olrcom. BT
idcitiol 'o tlf6r pr.dtrftd displ{.Dot.

s ! ! ^ ! t rE  coNDr r roN  I  c^cE
A l6s d.n.iE domin.ncc lid.iy v$ .b$md
rn$ne 19. In scndal tll. Mo vild 9? w.r.
donin,nt over thc bnc sd donsric chebln.
Thdc ms io cviden.e ao 

 

daninsce rcl.tion-
snip bdwe.n th. *ild ??, but ihe En. I



0.q!mdy {b.lcd dr donBria 4 did hd vild
og.mtB. HoRvcr, tic o.cions on wlJ.h rlr
bnc I .trked nE don8iic typiollt fouow.d
drc lomcas oM dispLenm! by tu vild prir.
dN rnc rLrionship bcNfrn dE bn. 3nd
'lonHtic !l N5 prinurill rcv.rcd throngli ic-

Iddr,lt?d&l hri: on ih. ocBions on rlidr
onc aood F€n ws oltscd, tlc wild p:ir iycd
niit rd $e domsric pan aoloved slovly. rnc
aour 1rc rihultsstrsl, mids cmid.mblc
gowling vlicn E .d b displ.a Dt !{-
ricipdB. Ir thc b iBbes whcrc so ps
Mc olr{.d dr vild p:ir Fldqd a pr ind rh.
donBtic dc fron th. oth.r.

Motunt ' tipntht on the livc inshcc
vhd thc 99 wrc pcdnntcd ro nolc f@ly
beN@ egd, ihc vild p:i t?;oly pr.ftded
th. don6ti6 rl[ougll thc ac dooi Hov4cr,
thG ws not .iM,s tn. ok. rn gdrq.l ttc vild
pln rcruin.d clos tog.ths ,nd th. don sric
p.ir noftd ind.Fndddy. TIc tc novcncnt
produad no €g6ion, brt 6nnid tu inducea
wlo thc einns rce l$cd. TIc aggcliv.
tromh did not, bowm, r6ult in I 6x.a
o!d.! of molctunt. Aggcaion B nrcsdy
dirEad .t on. or borh ofih. doncstic ?9, oa.d
in tnc lom ofa .oncdcd .tbcl,

Caml di'?ltudQtt: Wjtl thc deption of
frcq@t displl@ni of r[. dondtic 9, olr
okrmiio8 proyid€d litl. siden oar scial
Licerchy mong tlc 99, TIE qild 99 wcre able
to disphc t!. En dn l by mrarhd tL€t
or 2tuck, bn wls deling witl . ringle vild 9
tlE t:tr anc {5 sm io vin ma lN momt{s
$out cqu.It, Thc domtic I n*a tun d
innie.td suc[ inEetiotr. h sdenl, thc
G.qudcy of dirddddt b.h:viour ws low.r
in rnc I eg. th& in tl. d @gi

Thc culs cldly rlcnDrrne tlc Pldoq oa.
li@r smial bidrchy lnms rhc thc d clEdhs.
Ir i.qudlr der th.t th. c.d,ly epsed (wild)
uimrs v.ft do[inmt ov.r th. domEiinicd
minals d lht thc wild ddh ofcn rtuincd
tl.ir .dvnege bt conet.d dbr wl lc thcrc
ws litde evi&nce oa r donimncc hi.r2rlv

amons thc rriirkd ?t, condr.<l rLrc*s .nd or
 rckr by ih. wild chaFlr $vc rhdn 1 gcnenl

w.lDv. knativcly on.ludcd dr dc inrcF
..'ions obsflcd trnons 99 ,ft unlik ly ro b.
rckrmt ro bRding. ln r]E vil,l rhc !9 .rc oGdr
isoLt d (d!.ins Pl.smry xd for .bout 16
honrhs a6tr p trririon); ,norcv{, if a soci,l
nicrarclv do6 cxnt, it appss io b. s.2h.

on drc othe h!nd, dr vc.y dstinctiymd oa
th. a llieE.l,y iuggcsB dnt it is fundioDl,
csFci.lly sim it b dE wild da whi.! 3rc doni-
nant .nd piturily Bponsiblc aor minrcnse of
dr hi.Erchy. w. s.u6c th.t rh. bidarchy
26e6 €!rcdu.tion in No p)]l: 66t, by €lets
ing dre Do* tu a to f.ti( oFsprins, .Dd sEond,
bt riling 6.ggrsion, rlich sdvs t .li.jr
rec.ptivc bcb2viour in reddy i$Lrcd, csuous

A, dE nobion of 99 is srily r:nscd, rh.
condnioB exi$ lor esing tlE e.ond *,umption.
wc $Cg6t thc followins nrdDd aor nDling

(r) ftr'.]. i$l.tion css. TL. c.C6 sholld
i$It t9 fron vi.$l and olf:ctory conhcr wnl
adult da nd, iaposible, :6obd rhc Gol& : vis
of d).lnlsp. sincc th. sss s,ili b. nea aor
redng thc young, dr)r sLould c.nbin 1 dm
1@ .nd bc 6 ldgc ?nd Mrunl s posibl.
(z) Mrle ase T!. ag. red not bc l's. bs 2
satenic o( fmitu (loss, !.,n do da., dc.)
u{ful * trdton{ Fols nay 6cilihr. th.
dselolmt md Dinbnse oi hi.nrhis
It sl'oula :l$ h.!c ad 2ecs door ro d *ond
ss. isobkd Gon public {cw; thi nBy lx usd

G) AniruL A nininun ofiwo da and om t i3
ncssry. Ar th. f!.qucq of.goni$c mcoun,
tds dEeH wi& rllc tinc sine o!ru. and
indws wnh rh. nunbd ofad p6hi, rvdal
6mdy sptr.d 3A rc pref.i:ble, \vc nay
a$unc th.t a rldtid of 99 vill tso enhr..
th. l&cli[ood of3lasful p(snffiics.

(,) rdcntit tlc d hidfclry ind rrove thc

G) whm 1 I is obk cd to skr osrs, eon



rhc doninDr a to d'c d 6se. Tlin n $Fd.d b
hcight n the frqucn.y and int nsiry ofa iftr-

(a) Abour 1 dry fa. thc rc(n oa dc d, pt,e
th. osto6 9 in ihe d 6sc rd allow icc*s ro
thc 2djoining iioLtion .@-
G) IaprcgMcy i, d.Emir.d, r.rum rhc ! to hcr

T | . . q ' h o R { " d e p l y

e d @ J i o n 6 u . l h . . r i i l i c ' a L c t s d w I

r. LroN, r. (rrF)i Nori o .h. rcpDdrdrc biolosy
016. .tud^A.inry jtk^E. hr. ^o yb.'d' 3e3q_
1, ddo, I !. & l!!gr, I (rrd7), su(edul bFdins

ofacheohl'hd/J/l l,, ' !JiDlPtiukh.}rzo

I. Eotro, r r. & sllro, L crE; sdord tu.c,tur

4. eD{^!, r. (rr?1): crprirc qhdh abddq,
z@4: (sh Dieo) 45 Go): I r.
I. rdENz, x_ (rdt: C)l433BiiD htrdo': Irrr@,

6. rrNrox, v. J, ̂ . Ce?o): !@dis .hdbht &kry:
j,tur, i w\F.oa. p* ht, zo yt. rot 33-n.
I M p!4 c c. r rret.chdlll &n@rrJir,tu u

3. :Ilf,ec , N, (rer): 7\ ? ddr 'l rulrlr N.v ycr
&orJqd:oxfo'nUo;6iqPs'
e. vrur, c, (tet: $n[ or thc dEdn, 4!M/r
,tuns ! M6.p.ujq %q ht. ze w. 'rt r2+t2t.

Minscipt $bhin d,l M.rd rrj

chevrotain
Milk analysis and weaning in the Lesser Malay

J.  D.  ROMIR
cntator of M.n'MIs, B.tcrn c&].N, Ho,g KalE

T[. e ]:r,r,l*Jddii4 vhch hd h.cn our
.ollatior fo! :r I4t six ys, e.v. birh ro r
sinsL o6pline on tL. nigh of27 i3 MrA 1973
and dicd ot lDknom ae 2r d.ys Lkr.
tlov.v.a tlc uaotuE d..rh of tLir .nint rt
3!.h r rih. hd ri$d tu poins oa 3Fc.i,

MilL.xpK.d fron inc 'nrnnDc .f!d dmth
M .nr\a.d in thc cowmnd L.bobtory,
Hang Kon& ad ro$d to cmbi'rl

rtrrE 63'/,
hr !6.3Yo
Pbftin 64%
Lcc" a 4%
Ash ti1"

rrhitt 'n !g!.tic Eotu.b th. fr contcnr of
rhe nil[ ir Bmny Lish, lhe 6sr. k6.37o) row
obbincd for T,.im,ior pbcs rlift *i.dy
reft*rirl rFci6 lnorg rhd. with in c\tm-
ordi,.rily I'ieh f.t @nEnt in thc nilk. Aldbngn

ir wr no! pciltc b minbin 6xqnr ob:d!
rion. rh. toue .!.vrcain wr ed b $ctlc
!$any o.ly sie (ardy de dn6) dzily _
sgg6ting infrcqld f..di"g vbcL night b.
airoci&d wnh v.ry .lrrohEd nilk Lis[ in
tuconMi T.,rdirui, not inch&d in th. bbL
or Aniru! Mill An:l)a6,pFnd.d b dc prpd

The snd poini .r ine6t is dut, nosith-
itrnding tlE dath of ihe norid on 17 April
vhcn hd olGprins ws only 2r dayr old, .hc
arwn ihdedilt ly h.sD G.dir8 sll on di6d
.pple ,nd onot, nisinr, brud rd pm$ Gnd
rcau$<l horh dilurd :nd Ddilt.d Mponcd
nrilh olGr.d in i eue4, rt ir niI (e ocbhd) jn
good cordnion and conrinuing b f..:l on dns
di.t. Althousl M.dw.y G) sbB tL1t tlc yorng
,rc aid to b. wancd within: r[od tim, drrc
rppmn to h.lidc ifay piccis irfom'ion on




