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l ,4odern han s enc.oachmenl  in to
lhei r  habi ta l .  h is  decimal ion o i  ihe i r
prey species and hrs dnechmPacl  on
lhei r  numbers has dr i len wi ld  lehds
in lo re la l ive ly  smal l  l rac ls  ot  land.
cheelah pop! lat ions are lh in ly
spread in a nalura l  envi ronment .  At
the sam€ t ime the conl inemenl  o l  an
animal used to large open spaces, 'n
zoos.  has an impact  on i ls  breeding
porenlial. An invesligation in 1969, by
the ln ternal ional  Union lor  lhe con-
s€rvation oi Nature, showed lhal
che€tah numbefs w€r€ declining in
lhe wild and it $,as classilied as an en-
dangered species. The poor breeding
pertormance oi caplve populaiions
gave concern Jor its survival. fhe
Cheerah Fesearch Centre {National
zoorogical Ga.dens ot South Arrica)
was conceived under llrese cncurn-
srances. The aim was lo breed
cheetah in sullicienl nurnbers so lhal
anrrnals cor i ld  be made avai lable lo
zoos.  and lo es iabl rsh whether  sucn
captrve-bred animals could be
released back into a natural envrron-

Sceptrcs claimed lhal caplive-br€d
cheerah would not surviv€ if rel€as€d
iolo the wild beiore havrng been
taught lo hunt and lend tor lhem-
selves. In order lo d isprove this lheory
Pettiter and co-workers ' ? ca(ied out
an experimenl in a game Park near
Hoedspruir, beronging lo th€ south
African Detence Force. Three 2 year
old male liller males. bred in cap-
tivity at the Cheekh Research Centre
wer€ lilled with radio-collars and
released in lhe game park. Re-
searchers monitored lh€ rnovements
ot the animals 24 hours a daylvilhoul
dislurbing or assisling them. The
cheelah tilled a giratl€ on lhetirsl day
o{ rheir r€lease and thereafler, killed
very regularly. They wer€ r€captlred
atler a period ol4 weelsa.d released
once again in  s  much larger  gam€
park (Timbivati Beserue) where lhey
srayed lor a turber 2 monlhs- During
this pe.iod iney covered a distance ol
500 kln and showed lheir abilily to
survive by making r€gular lills and
delending lhemselves agarnst hyena
as well as olh€r che€lai. One ot lhe
che€tah was tosi due lo a Pulladder

The Che€tah Bes€a,ch Cenlre al cle
w' ld1 was establ ished in 1971 when
An, van Dijk and h€r brolh€t Godtr€y
donaled 50 ha ol land on the norlh-
ern loolhills ol lhe Magaliesberg
range.  25 km easl  o l  Pretona The
cosl ol the iencing and deveroPmenl

ot  lhe s la l ion was borne largely by
these tlvo generous peopl€ The d€dF
cal ion o l  Ann van Oi jk  and her
personnel  has made lhe de Wi ld l  pro-
ject  a greatsuccess.  The objec l  o l  lh is
ar l ic le  rs  to.€pod on lhe breeding
program and some ol lhe res€arch
that has lead lo a beller understand-
in9 ol the reproduclive physiology ot

C€ntre lat-o|rt; breeding

The original wild-capiured bre€cling
animals (9 lemales and 20 males)
came trom ihe norlhorn Transvaal
and SWA/Namibia-  In  lhe beginning i t
was thought lhal breeding success
could be schieved by running lhe
males and females togelhe. in one
large camp. Al lhough 6 number ot te-
males were seen on heal and some
malrn9s were obseNed,  no l r l lers
were produced during lhe tirsl 3 y€ars
(1972-1974F. .  We soon r€al ised thal
il progress was lo be made. more had
to be leafn l  aboul  lhe reproduclve
physrology ol the cheelah.
One of lha trrst sleps lo improve our
knowledge was to examine lhe males
to.lertility- The lesls revealed lha! 11
ol the 19 males examined were either
sublertile or even sterile- As some ot
lhe males with Poor lertility were
amongst the dominanl mal€s. the ler-
lile males were seldom il ever allow-
ed to cover a lemal€ on hesl. In addi-
tion some males exhibited abnormal
behaviour in that they were agg.es-
sive lowards lhe lemales. Seleclion ol
lertile and non-€ggressive males. be-
lo.e breeding, and seParalion ol
males and lemales lor mosl of the
year led lo the li.st breeding suc-

Figure 1 is s plan ol the lay-out ol lh€
enclosures at lhe Cheetah Research
Centre. Ihe perimet€r lences are 3 m
high and are equipped wlth an over-
hang to prdvent cheetah lrom climb-
ing over lhe lop {Figure 2). Th€ in-
ternal lences are 1,8 m in heighl. All
lences are made ot pig-wir6 mesh
wilh th€ boltom end fi)(ed inlo a con-
crete ap.on to prevenl burrowrng

As menlioned above, one o, the lirsl
improvements lo breeding manage-
menl was to separale males and
ternales. The non-pregnaru breeding
lemales a.e housed indivldually in
breedad€-camps ot  10,5 ha each.
Du.in9 the bre€ding season lhe ler'
tile males are allowed lo palrol lh€
walk-way belween the two rows ol

breeding camps As soon 6s a lemale
is on he61, a selecled male
is allowed to enler her camp. where
he remains lor  2-3 days.  Dur ing lhe
non-breedrng season the mares ate
kepl in several holdr.lg camps. u,hich
are taily lar removed lrom lhe
breeding camps
Inrlially, once breedrng success was
established. th€ pregnanl lemal€s
were allowed lo cllb in lhe breeding
camps. The erea of lhese camps.
bei.g lairly targe, made conlrol ot
parrus an.t the newly born cubs diflF
cult. One ol the problems in caplive-
bred cheelah, which fiay also occur
in lhe wild. is abandoning or killing ot
lhe young especially by inexperaen-
c€d young temales. A large percenl-
age ot the cubs losl in the lirsl suc_
cesstul breeding year was due lo
these lwo laclors. a probable contri-
burrng taclor lor lhis behaviout was
the lack ol privacy oflered In the large

Accordrngly il was decided io build
malernrly camps Thes€ camPs are
much smaller (30 x 20 m) and lh€
perimoler lences are lined wdh
ihatch'ng grass lo otler gr€alet pr!
vacy. ln additron each camp has a den
hade ol wire and lhatching grass
which lhe moliers use sPon-
laneously lor cubbing and nesnng rhe
cubs. The camps enable observation
ol lhe molher and liller wilhoul
disturbang them. ll lh€ cubs ate
abandoned it wili b€ noticed ahosl
lmmedialoly, whereupon they can be
removed and hand-reared. Hand'
rearing and care ol sick cubs rs
carri€d oul an lhe hosPilal.
The cubs are weaned at 4-6 monlhs
ol a9€ when they ar6 moved lo lhe
juveni le  hold ing camps.

neproductive data or lhelemale

1 Seasonal incidence ol brcedjng
fhe cheelah is a seasonally polyoesl-
rus animal and al do Wildt lhe ma'n
br€ecting season is in lhe summer
months (Nov€mber-February). h
mid-winter lhe.e apPears lo be a
shorter breeding season (J{ine-July)
which is ot lesser imporlance'. In lhe
wild small cub3 iave been seen
throughoul lhe year bul again the
main breeding season 6ppea.s lo be

2 signsot oeslrrs Puberly in the l€-
male cheetah occurs sl 2l-3 Yeais ol
age.  The exlernal  s igns o l  oest !s  n
lhe cheelah are ditlicull lo observe
mainly because the vulva is dilncuI lo
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see !n ess the animai  is  caught  and
'es l ra .ed Even then.  ihe h i ld  swelr_
ng and In. 'ease Ln mucus secre l ion rs
n01 easl ly  seen Vagina cy lo logy can
be !sed 1o d iagnose oesl rus bul  th is
rs mpracl ica on a regular  basis .  The
most  re lable means oJ spol t rng
oest.r.rs is lo observe ihe lemales lo.
behavio l ra l  changes,  which is  besl
caf . ied oul  in  the presence o l  the
male.  For  lh  s  purpose,  our  bfeedrn9
hales are a l lowed into lhe walk-way
on a dai ly  basis  in  lhe Pres€nce ot
a. experienced observer. Females
comrng into heal  lend io wi lhdraw
themselves a day or so betore hoal, rn
ihat they slay altay al leeding lme
The most consrslenl srgn or Proper
heat  s  ro l Ing and arching o l the back
In the presence o l  lhe male Males In
the walk-way wl l  a lso lake more Intef  -

esr  In  lhe lemale on heai  and gather
on lhe o lher  srde o i  the lence.  The
mar i .9 posi l ion whrch is  adopled by
l l re male and Jemale dur ing copura-
l ion Slhe Same as In o lner  cals
3 Oestrus cycte and ho.mone Par
lerrs while observations ot lhe
cheetah at lhe Cheelah Research
Centre over  the P€nod 1972-1979
had provided a weahh ol data on be_
haviour, geslalron penoo. av€rage
lilter size and soon, we slill lacked ac-
curare dala on the letgth ot oeslrus
cycle,  hormone Pal terns dur ing the
cycle and whether or nol cheerah are
nduded ovulators like olher cals. Th€

lor lhrs lack ot know'
ledge is  rhat  lhe lemales were in-
evrtably mated as soon as they came
on heal  In  an €t tor l  lo  gain more data
we decided 10 conducl a conlroll€d
exper imenl  dur ing the breeding sea-
son on 7 lemales.  T hese animals w€re
observed dai ly fo.s igns o l  oesl rus In-
sread o i  a l lowlng mal ing lo lake p lace
ar lhe irsl observed heat, she would
b€ allowed lo cycle once ortwice.
In order  lo  s ludy some ol  lhe hor-
monal  changes dul ing lhe o€strus
cycl€ and iollowing malin9, blood was
co l€cted trorn €ach lemale 2-3 limes
per week.  tdore l requent  b l€eding
was avoided so as nol to stress tne
animals unduly.  which could have ar-
lected the oeslrus cycle. Cheelahs
can be b led qute easi ty  t roh the
cephal ic  or  saphenous veins wi lhoul
anaeslhesia o.  kanqui l isa l ion provrc l -
ed they can be festfained ProPerly
Calching crushes hav€ been dever-
oped a l  the cheelah Fesearch Cenlre
as they are o l len req! i ted lor  the
hand ing.  examinal ion 3nd n€almenl
ol cheelah. An example ol sucn a

crush is  shown in F gure 3.  Thecrush
1s €q!rpped wi th a s l rdrng door (hon-
zonta l  of  ver l ica l )  a l  €sch e.d ver l t '
ca l  doofs have lhe advanlsge lhal
they can be operaled bY remole con_
tro l  by means o l  .opes (F igur€ 4)  Ihe
crushes ar€ either Posilioned in lhe
middl€ oi a shute lFigure 3) or al lhe
€xal ol a luo.el-shaped holding camp
(Fagure 4), as in th€ case ot the breed-
ing camps. With lhe exil doot or lhe
crush closed. the che€lah is he.ded
into the crush ard the door is closed
Once inside the cheelah is reslrained
by placing poles across ils body
{Figure 3) ,  a  tore-  or  h ind- l imb is .e '
v ieved and lhe b lood sample is  laken
Th€ whole procedure seldom lakes
longer ihan 5 minutos alter which the

In order to co(elale lh€ oestrus ob'
servat ions and the hormonal  i ind ings
wi th ovar ian changes.  the ani tnals
were examinedlrom t ime lo t ime wi th
a laparoscope (Wol l .  Type 4939 31) to
v isual ise the In ler .a i  reproouclNe or-
gans. LaParoscopy was carfred oul
under gen€ral anaesthesra usrng
ei ther  ih iopenlon€ sodrum ( ln l raval
Sodium, May Baker) or alPhaxa-
tone/alphadolone (Satlan, Glaxo
Labs) intravenouslys.
The blood samPles (heParinized
plasma) w€re assayed ror Pro_
gesisrone and 170-oestradiol Pro_
gesterone was assayed bY means ol
a d i rec l  ' ' l  radio immunoassay k i l
{coat-A-Count Prog€slerone, oiag-
nostic Prodocts Corporationl Fo. lhe
179-oesl radio l  delerminat ions the
plasma sa:'nples were lirsl extracted
with ether. The elher extracl was lhen
assayed usrng an D' l  radio immuno-
assay k i l  (Esl radro l -17F Ki l  Fadio-
assay Syst€ms Laborator ies, Inc ) .
Insul i ic ienl  o€sl rus perrods were oo-
served lo delermine lhe average
lenglh ol cheelah oestrus cycle fhe
oeslrus cycle in 6ol the 7 cheelah ihal
cyc led,  rang€d l rom 10 lo 21 days
Though ditlicull lo determane olher
than by lhe Period oi .eceptivily,
oestrus va.ied kom 1 lo 3 days When
maling occurred oestus was shorler.
These ligures agree lavourablv with
those reporled lor lhe domesiic cat3r'
Cnculaling 17F-oestrsdiol plasma
concentrations showed cycllcal peaks
which lasled 112 days Progesie.one
plasma concent.alions only rose sub_
sequent  10 mat ing The lack or  a r rse
in lhe basal  Plasma Plogeslerone
concenlfalion in lhe absence or
tnating shows that lhe cheelah. like
the domestic cal and som€ ot the

olher members ol the cat lamiry5'r" is
an induced ovulator h olher words
lulernizing hormone surges requifed
tor ovulalron totake place oniy lollows
matrng.  Two typical  endocnne cycles
are shown In Frgure 5 Plasrna Pro'
qeslerone concentratrons are now
used roulrnely lo confrrm lhal mallng.
which is  no1 a lways seen,  has laxen

The results ol lhe laparoscoprc ex-
ahinalions were able lo subsiannale
lhe findrngs o1 the o€slrus observa-
lions as well as the hormonal pal'
lerns. Figure 6 shows a Graalran
lonicle in an ovarY ol a cheetah rn
oeslrus and Figure 7 shows an ovary
ol a iemare with 2 dislinct developrng
corpora lu lea,5 days a l ler  mal lng
The av€rage lenglh o{  geslahon In lhe

Eramin.tions carried out on male

1. Examination ol nales lor lertilitv
Since the original semen examin-
alions perlormed in 1974 all l|re
adult males have b€en examined tor
iertility prior lo each breedrng sea-
son. Belore the €xamioalion csn oe
carried oul the msles are caughr one
by on€ in a crush and anaeslhelrsed
The anaeslhelised male is then
placed on a table, his external
oeni ta l ia  afe exsmined and semen rs
;oliecled by eleclro-slimulation usrng
a ram ejaculaior. A complele speimlo-
gram is carried oul on the semen
sample.  Th€ in lormal ion oblarned
lrom the e)(amination ol lhe genilalia
and lh; semen sample is used 1o
decide whether  the animal  is  su i lab le

A .ange o l  in lerest lng morphologrnal
delecls, which have been stud€d



F,.urc 9 3c;.i "! eL€ct.. - c .erlpn or

. . ; s  3 i r pe rG ; row .s ' ! .  oac  oe ie ' r

usrng l ight  microscopy l ransmissron
and scanning e lect romicroscopy.  oc_

cur  in  ch€etah spermrorr  ' ' � r ! ,  A serr_
ous delecl. seen commonly In

cheetah sp€rm, is the so-called Dag-

defect 'o ' r .  which r t  se€n in a h ign per

cenlage o l  the sperm indicales In ler_
t i l i ty  F igLrres 6 and 9 shol l  scannrng
electron micrograPhs ot  a normal

sperm and 'oag-defecl  sperms wr ln

cor led la i ls  resPecl r !erY
Semen examinal ions catned oul  a l

var ious t imes lhro lghout  lhe year  n

o!r  cheetah revealed a seasonalvar i_
ar ion In semen qual i ty  The besl
qual ty  was observed dur ing ihe
breed ng season whereas a t rougn In

seme. quar i tY w. !s  s€en n Aug!s l  to

- . i

i 'mun larter 6'FH) piaema r'{'sre'one

Seprember. Puberty in ths male oc-
curs at approximalely 2 y6ars ol age
with lhe maximum bre€ding polential
occurr ing a l3to4 years of  age
2. Citculating plasma tesbstarone
concen!rctions and lerlilitv" la \he
male l€slosterone is the mosl im-
portant androgen lt is involved in the
hai.renanca ol oormal spermaro_
genesis, lh€ suPporl ol tho s€concl'
ary genilal organs and lhe expres-
sion ot libido. Our interest tn
testosierone ol fiale che€lah lav In
the conneclion ol lhis hormone wlh
semen quality {spermatogen€srs ano
maturatton ol sPefm)
One of lhe problems associated with
the int€rpretation ol circulating prss_

ma iestoslerone concentralions is lhe
fact thal lhese conceolrations are
subiecl to trernendous diurnal lluclu-
ations and lherefore, a tremendous
normal range. Figure 10 detnon_
slrales ihe fluctualions observed in 4
adult male cheetah bled every2 hours
over a 24-hour Period Each male
shows approximal€ly 3 peaks pe/ 24'
hour period. Plasma lestosrerone
concentrations were d€termined by
means or dirsct tr1 radioimmuno'
assay (Coat-a-Count Testoslerone
Oragnosl ic  P rod uc ls  Cor pora!on I
To enabre comper ison or  males des_
prte lhese varra l r9ns,  they can besub'
rected to a standardised gonador l -
benn (GnRH) snmula l ion lest  The
animals are anaesthelised wilh Saf-
ian for the duration ol the test. A

standard dose ot  GnRH (50!g)  rs
in iect€d in t ramuscular lv  and b lood
samples are laken a l  hal l -hou. ly  in leG
vats lor  4 hours Fiqur€ 11 shows lne
response ol 4 males lo GnRH stimu-
lation One animal was not iniecteo
wi lh GnRH io serve asaconlro l
ay usiog the abov€ desc.ibed stan-
dardised st imula l ion te$ we vrere
able to compara the tesloslerone r€-
sponse o l  ch6etah wi th d i l lerenl
semen qual i t ies Thev were d iv ided
in io 3 grouPs .amely:  males wi lh
oood seme. quality, males wilh tarr
iemen quatr ly  and males wi lh  Poor
semen qual i ty  The resul ts  ar€ raDU_

f iqu.. l0 Piasma bnosreron€ conc€nvatro.\'
. rir. cheerah b ed evelY 2 hours rar a 24 hr'

taour. 1l Plasn. !eslosreron€ conc€ntaho's
ni dar€sr.riow nq a cnRH s murd on or t0 ;

t l o u ' s  . r r . .  c n a x
i n i . c t  i o  n

lared in Table 1. No slalisiicallv signrrts
cant dillerences in leslosterone co.'
cenlrations could be se€n eilhe. ,tt
ze.o lime 1b€io.e inieclion ol GnBrrl
or at maximum resPonse belwee..nY

As an indical ion o!  sexual  matur iN
we also tested lhe teslosl€rone ^'_
sponse in varioLrs age grouPs or
cheetah mal€s. Table 2 gives utr'
maximum r€sponse lo GnFh-s l  m'r -
lation lnder Saflan anaesth€s I
There is  a s lat is l ica l ly  s igni f icant  ( i r r '

lerence (P < o.oL)  bebteen lhe 20- f  i

and lhe 42-50 monlh o ld grouPs I r r '

. oncen ta ron lnq  ̂ r i { . i o ,  q  c4aN
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T.br. 3-rh€ number ol iner..ndcrbsbo.n,
.nd rhe nuhberor cubssurvlv,.9.rlrreage ol

vival  ra le o l  55!r  a l  one year  nd!
cales thal a lol ol work slill neecis 10
be carred oul  on lhe rarsrng or  cubs.
especrar iy  durrng the nrs l  3  weeks

Birlh ol King che€lah al lhe Cheelah

Dur ing rhe pasl  cenlury iso ia led K ag
cheelah have be€n seen In soulhern
and Easl Atrica King cheelah have
been so named becausethey d i f ier  in
lhei r  co lour inq i rom normal  cheelah
and because they appear lo be
bigger.  A few ol  lhese animals have
been shol  in  lhe pasl  and some
records in  the lo lm of  pholographs
and oneor two sk ins are avar lab e
Some bel ieved thal  lhe King cheetah
was a separat€ sLrbsp€cres or even
specres.  a l ihough srghtrngs were
rnade hundreds o l  k i lomelres aPa(,
which made propagatron o l  the ani -
nals  a physrcal  rmposs,b i r ly  The
searchlor  lhe K ng cheelah reacheda
cl imax wi lh  a hol -arr  bal ioon expedr-
l ron by a young marned couple over
the Kr lger  Natonal  Park in  1979 I l
lurn€d oul  lo  be !nsuccessru l .
The problem was solved in 1981 when
purely  by chance a mal€ King cheelah
(one ol a liiter ol 5) was born al lhe
Cheetah Research Centre A second
King cheetah ( th is  l ime a lemale)was
born lo  a l€male whrch \4as sold to a
game larm near Port  E|zabelh af tet
she had been maled a l  de wi ld t .  The
mother  was a l ! l l  s  s ler  lo  the molh€f
01 the Kinq cheetah at  lhe Cenlre
Both cubs had the same la lher .
The mal€ King cheetah a l  the Cenlre
is shown in Figures 12 and 13 alon€
and wilh his liner mates. Inslead ol
the character is l ic  15-30 mm/spots,
whach normalcheelah show, h is  b lack
hair patle.n vafies trom slfipes on lhe
back,  to  i r regular  l3 .ge b lo lches and
spols on lhe tlanks and legs. His size,
tak ing sex in lo accounl ,  does not  d i | -
ler lfom that ol iis litter males or
other  cheeiah o l  a s imi lar  age a l  de

Untonunately lhe sire of lhe original
Kingcubs.wbowas !2 years o ld when
lhe cubs were conceived, has died.
However, in 1983 il was Possible lo
breed 3 more |llers with King cheetan
cubs One oul  o l  lhe 5 cubs born suG
vived. Forlunalely lhe parenls ar€
young,and can be bred a number or
t imes in lhe tuture.  when par l icu lar ly
good carewi l l  be laken ot  the cubs.
From lhe dala available 2l the Cenlre
one can c iear ly  say lhal  the Krng
cheetah is not a separale specres ot

resulrs indicate lhat sexual malurity is
r€ached at approximalely 3 to 4 years
ol age. which is in agr€em€flt wilh lhe
f indingsol  lhe seme n analyses.

Our ing the per iod 1956 -  1974 lhe
tolal number ol cubs born in captivily
throughout the world was 14e. Since
foundrng the Centre in  1971.  230 cubs
have been born al de wrldt, notwilh-
s iandlng rhe tacr  rhat  dur ing 1981
and 1982 l€w temales were bred. The
r€ason lor lhis sas that the
producllon ol cheelah w6s. by lar,
exceed,ng demand.  Table 3 gves
a summary o l  lhe cubs bo.n and
cubs survrv ing a l  the age o l  one
year al lbe Cenlre. The overall suG

1 3

3

23 1

126

Toiarsurv'vo .areai 1year 55 !r

' ohe  or  rheee rneB (3cubs i  4a
wrrdr bur born n€a' pod €



even subspecies lt !s merely a colour
var ation The hered tY of lhe colour
mulat ion s probablv aulosomal  re-
cessive.  and only animals which are
homozygous lor  the t ra i t  show lhe
charactenst ic  co lour  chaoge.  n re-
mains lo  be seef l  wheiher  the nomo_
zygous anlmals (King cheetah)  ars

: ndD ,  B iaoo  D ,edo 'o i  neNarona  Zoo09 ' ca r
caJce.s ot Sourn ALLca P.etor a ror:rrow'^! us
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