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lhe raain object  of  th is ceasus ! /as to est inate t t re tota. l  nunber of
elephant occuruirrg in the l ' , iestern i jortion of .,tosha and to deter',; ine
their  ag€-sex anC soej .a l  status.  In a. i r i i t ion,  est i ; ,ates \Tere u.ar lc ol '
Surclrellr s a;rd .Liartnannf s zebre., sprinEbok, deihr,bor anu giraffe nmberst
wh i le  o ther  spec ies  \ .Jere  recordeo r ;he le  poss lo le .  ' Jhese t ' igures  wcre
usetl to cleter.i ine ti:e auirber of aniaials i;c De c..r. i ied or caitured i it t lr is
&f '€&.

2.L

.2 .  , ,  l i  -crb

iror t i ,e aerial ccn$us ri .  f ixeci-r,; ir : ,g aircral ' t  (Cessna L72) sea' i lng
t r , /o  obscrvers j  v , ras useci .  In  bne c: :sc of  e lcphant  a to t : : . I  count
t ' r ,as at i ,er r i ,Eeo,  ' i inere i rs  t i :c  t 'er ; ra in iag s t r ,ec i - .s  coulC O.r l -y  be
e[it irr: ir tcci i i r  .r l l tr-rbor' .  Ior tnj-s ]-ur],ose thc aircraft f le.r; at
L5O lr'r:;/li a:.r.ci 90n altitu-de covering l l;u:-'r'ricie iransects in i:reas
of  n ig i r  oenei ty  of  ar t i iaa l ls , .  In  are, .s  of  lo , ; ;er  c lens i ty ,  epeeci
! i ;&s incrcaued ui. to 200 l<ut/h, alt i tuae to I2Oni ano i lansect
tri d,tir to 2 l;i:t.

Drrlr ig tne 6-rourrd counts rve raade 24-hour observabj.ons on a total
01' 24 pernancrit ,iaterpoirits iri tne liiJr.re area a"rri:, in 'i;he saiJe
per iocr  a ,s  t ; . re  eer ia l  census.  E lepi raats  \ , ' /erc  categor lseo as
aciu l t  bu. i ls ,  adul t  cows,  juveni les anc i  ca lves i l  accordanee lv i th
tne syster , i  u ,seu by lavrs (L969)  . "nd.  s i ior in  iu  - ! ' i6 .  1 .  , ihere
v is ib i l i ty  i ias l i i i i i ted,  nauie ly  on occasions at  n1ght ,  we l rs ted.
the ele;chant u-nder an ttage-sex unKJlowrril coluriJr..

Zebra l rere gro i . rFed accorc i ing to  speeies r r ,nc i  a  representat ive
san1le ,; , ' i+s agcd trs f 'ut- l l-urorrJl?., i i .utature anci foals, fol lovl lng
Ss ru ts t  (L9 '14 )  e rnd  Jouber t ' s  ( l g t f  )  me tho r i s .  r i e  a l so  took  sa rcp les
of  the geiasboi ' ,  spr in ;1bc l ' ;  and g i ra f fc  to  c ie ter l i ine the number
of  young anin la ls  preuent .

Fi6. 2 sno' lrs the area cenrjurtrscct oy aircr ' ; f  t  anri the rraterlcoints
observecl  by grouno.  i io tc  that  uhe a i rcr . , f ' t  a lso l ' lew random
transec.bs in C)t;arrbo, u,. to a point al i tro, l inlabely LZ krr-;rorth
of i l toshaf s bounclary, naticl.y t i ie 1.re vio;s cutl ine of Etosha,
to establisir i f  clepharrt occr..rue" tr:ere in si6-. ir i f lcant nurnbers.

2.2

2.3

1.

3.1

: i .1 .1

3. - j : l i l j tr l , i

Aer ia l  Courr ts

f ig .  3  sholus the to ta l - . r ru i , iber  of  e lep i rant  countec i  in  each of  the
l -O eensus b locks lns i i ie  r . i tost ra anu t l :e 'bwo cer lsus b l -ocks in
Ct' larnbo. .L'he botrr l  nu,r iper cf elei:han'b l , 'as 1 b19 for usestern
Jtosha (v, les"b of .r, ; : iralv€rrrciLl, l , i ' .Jari ancl ,- i i r t lpa;:. l)  auci J0 for the
Olanbo sect i "on.

The rccor'der.{ nunber of seasonal pans, pools a.r i t i  $ri1ve}.cits
eontair l ing r i ; in ivater are shcwn. io l ig. 4.

3.1 .2
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Act CRrTrt lA ruR l l lu At l tcAN t ; t , l tPl l^ \T t  AW3
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b -

Flgr,rt t6

e. lsld oge cr. l" ts lot lomolc Warlcc/s l lgoud<t clcphunto lL. s. (  l r tr ]osol
b. f;,.lolot ol ova'og. o|E,-yaa?-oad coll to otcrtrgc atdull ler||uae.

Dia _ i tun ussd ' to  dr : tcr , r , i l r r -  d ; ;e c l .a . i r jeg

in t i :e  r ,J , ) . r t , i r l t  { . , i io to1 '  o1 '  " '1 ,o: ;1 i . , .

pI,lE -L 2 ' r . , . '  e lcp l i l . . l t  i l i i t , i j  co t , i i l t s
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3.1 .3

3.2

3.2.1

) .2 ,2

j .2 .3

4.2

r 'able 1 ggivcr-j  r. : ,n esti&aie 01
altnc;u-3n t ir i ;  is lrobu,bl;r cr.r i
.  . . -  - , .  ^ +  ! 1 a . - . \  , 1 h . ' i  s h o u l d  b c  u - 3 e c ilrlcai.Jr.l I U t/. \l U Cl,lJ g

Grouncl Counir;:

i ;Oru0 O t,i i€I a,-f). lLlal

",.nLicrc rrti.ratc ot'
o.; i ]r} i i ' Idieai, i0.1

$!,cci. 's I  ni i .J{bers,
con rs ioe  rao le
Only o

Tabie I  uur , . r , iD.z '1zes t i ie  . r j lc  c lassc;  c I '  zebTa".

iab lc  4 i ; ivcs t i :e  to 'ba ls of ir l l  ai ir i i : ialc eovultecl a.t the v;aterhclr,:s.

"..i1 '": C ij-.' ,: l- C li

4. l- . i Iei- irat i t

I f  t nc  toLa l  nu r lbe r  cou .n '6e  d  du r i r i g  t i i r s . ccnsus  ( f  o19 )  i s
coj, i l .are,; ' io '5ne j l i tr ,1iJer counteci ir i  L9a2 (.r3erf; i  orld c|e Vi1l iers,
L9t i2)  t 'or  tnc s i . ;Le a i 'ea (u lz)  then i t  is  cv iuent  t i . r : ; t ,  erp i i r t
fron t l ie increasc brougnt acout oy bi.rthrate, a i . iassive ini, , igral-
t lon of elel;h.,.nt has t ir. ;-€ir i : l i ice in-bo the vu'estern pa.r ' t  of , . l tosha.
r 'h is  i . : : i i ig rat ion iaay be re la ted to  t le  o i rcct  t lnd ind i reet
c f fccts  of  bhc prevai l ing drought .  ?redor i inant ,  i ' r 'ush e lephant
tracks lea."l i : :g t irrough n€i,,r st i : ,nr,-s of grasr ori the nort!:ern
boi . lnc lary  of  l , tos i ra  vras a i ie f in i to  inJ icator  o f  lar ; - ;e  scalc
i " , r , : . i3r r - t ion.  In  19L2 { r .car f  , - j ro l rp  r ; izc  of  c lcphi : ,n t  'v i i is  9 ,  con-
p;rrcd. i ;o a irr 1lL J.

tL te r ' ;a t i r rhc lc  count ;  ror  t r ; .e-scx t ie '6er . - r in i : . ; ion y ic l t ie i i  aL Uota l -
o1 '  r -TJ u le; i :a i r ts  (4U; , ,o t  ;h i !  i ,o  i ; i : r l  o f  L  Uig coui i icc t  oy i . r l rcr i i f  t ) .
Tri is; lot ' ,er eount r,vas g.r 'o5irb1; iarg,-ely r.r-rfo to t ire prei. ience of
91 bct:rpOrary I ju.ns ho1'. i-n,; r.Li lr ' rr: : , ler l ; : : ici i  er.t tr i lcteci the na;ority
of  e1e1: i ra t r ts .  Of  t i resc,  2 ' ;  l i " , rs  occu* ' i ' i . l : . i ,  !o  the east  o f  ihe
*o lo. r r i te  i t i l ls  i - l  co i* . jus b loc: i  2  r ic rc  of  s i ; ; r l r ic ;n t  s ize.

Slx  rcJat ivc ly  f r . :sh * ie1:hanb carcascs r i€r 'o  ceen d: r r in ; ;  'bh i :

aer i i ; I  ce: t " i ju- r ;  cocr l :arca io  54 carcases in  19c2.  r . i . iJ  jaor te. l - i ty
, j .oes i ro t  ar i te i l r  s is ,^n i r ' ic i *nu i f  ihe to t i ; l  c lepnant  po1. ;u la t ion
i s ' t a : . . c t : .  r . , )  v ( )  i cc r ) ' . i n t .

viz" i le i l i ld.  expi, ln i l in;  populat lon
co\ is j  e . i r t i  52z i  bc ing  juvcn i les  e / ld

.cor lscqucn 'b ly  co l ip l iue  a  rc l i : 'U1ve ly
! a K e n .

In fable 2 r ie st io"i t l .re a.$e a,rru se, '  clasr;cs of elepher,nt ancl gj,ve
ideEln ; ; roU-!  s ize.

l jurc i re l l r  s  zebre.

i l ecause  t i : . e  a i r c ra f  t r  s  spded "  and  res t r i c t ed  v i s i b i l i t y ,  coup led
w i th  f l y i ng  a l t i t ude ,  made  i t  imposs ib l -e  to  d . i s t i ngu i sh  be tween
Burche l l - t s  and -  l { a r tmann ts  zeb ra ,  r ve  comb ined  the  t l o  spec ies t
i -n to  a  to ta l -  - r rumber  (Z  533 ) "  The  wa te rho l -e  coun ts  gave  a  to ta t
o f  3  114 ,  i n  t he  p ropo r t i on  o f  I  Bu rche l l ' s  zeb ra  t o  1 ,1
Har tmann ts  zebTa .

4.

- l i lc  l ia tcr , tc l -e  ccunls  rer 'Lect  : . : .
struetule r.iith J5'i, i.ieii4; ilci,i"rl-t
ca . l ves  ( taOte  2 ) .  : i du l t  bu i l l - s

\  / r  a / \

1o'; f ' -€urc ( L3%) of t l-e sanLI, l-e

In  t 9B2  t he  ae r i a l -  census  gave  t o ta f s  o f  1  94L  Bu rche l l r s  and
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sec t i on  o f  l t os i r a

i i  q

o f  n imbers  o f  3u rche l l - r s
- n m o h n l r  n n i  r - r i r q f f o ' i  n
t )s r l J .D U\Jn  d , j fL l  6LJ  a !  L  v  L tL

( ] r , {ay 1983)

and l {ar tnannrs
the  wes te rn

! - : 1 r . on  i  oc
Cer isus
B lock  no . Est imated number Tota l -s

Rurc Lrel l  '  s/
Ilartmannf s
zeb ra
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T: :b l -e  2: A.q.e-sex e 
- l  

s . - ;  eS of-  e l r : t .  l tz . 'n te L  J i ' , L r t L

24 v, 'a tez 'ho i -es in  tne rvester i i
Age c l t t .sse: :  are 

"c 'ccr ' , - i i l .g_.  
b i ,

c i .e termineo oJ-  24-nour  cc-unts  at
sec io r  o f  l ] t osha  (D iaJ .  19 t13 ) ,
I L l \ l ' J  \ L ' ) i : , \ ) ) "  +

Tota.1 nunber
c i '  c l ep i -an t  s
Li (-i ii ll

f  a . b re  3 :

A : , ' F ) - q  n ' a

1.1 I 1i: il- o'i"/ Ii

t t  o

; !du l t
: '  1 ir ' rr ' ; t .  )

.*4

Ju.v enil- e
1 . - - 1  I '  r i r q  \
J  L /  

" J )  
a .  /

i ' r ^_ i \ u .

244 Jb

V TJ , I ,L

( , . . r y rs .  )

i

{  i l o .

89 L I 230

l r to .

10.4 i 6
. - l
1 1  |

" '  I

I

] Je t : r i 1e .J .  coun t  s i ree ts  have  L .een
I t osha  Eco log i c : l i  I ns t i t u t t r  "

l'iutni-rer of {z.cui[] ==
i,Tean gl 'oLlp ,:LZ,e =
- r : - . 1 - [ €  j

pla.ced on F i le  lT  t j i 'Z i t / , , ;  a i ,  the

9s
t)
l ro

AFje c las- ' ;e  s  of  3 ' ,LrchelLrs arrc l  j tar t l r : r .nnrs zeY:rz  c le tern i inec l  by
obse r . za l ; i ons  a ' t  Z+  w i r te rho les  1n  L i . r . e  \ re i j t e rn  sec l j o r  o t .n tos l i a( : , i r . r y  1983) "  A { -1 "  c }asse : ,  f  oL1o r , , '  sn ru ts  (L9 ) i4 t  ; ; ; " i ; " be r t  ( r97 r )  "

S r , ec  i es

Bu rche l l ' s

H a r t n i a n n t s

ec  ] . cs
Rurc  i r e l l '
l la r tna; rn '

!'u11 ilrcvin i
(  z  - l  y r s .  )  i

Ju i ren i Ie
|  |  -  )  r - T c
\ +

Foa I
(  . '  - r  . . r  \
\  

-  L  
J L .  /

Rat i o
\  r r r *

I  t )  ) -

,r I i-j I"
r- 46 _l
I  6_11

s )
s ) N c . -/a l ' lo . /o

r -A
) aL4

3020

I t lo. i  %

l-  Burc hel i t
manrlr si

1 ,  1  i ' i a r t -

I  I { a r t rnan i } ' s :  O ,  ! 11
,3u rc  he l l r  s

+22

2+o

"i5

u3

79 10

t n



l l 'ab]-e 4 t Tota i  r iunber  of '
ciuring 24*touv
(may r -983) .  +

al l  animei ls
c o u n t s  i r i  I n e

cou i r tec j "  e "  24  wa te rhoJ -es t
l ves te rn  sec to r  o f  E tosh : r

..1

I

iTo t : ; lSpec i cs nut f iber  ccuntec l

c i9

LL+

27

J-1  ++

873

L i

9

l
U:L

61

Gr i ind .  to ta l

t t  840

l l a r tmann 's

Bu rche l l ' s
i ; i i l d .ebees t

Spr ingbok

Gemsbo l<

i i a r t ebees

zeb ra

ze  b ra

r  63r
I  48 . l

25
U L J - L

363
,+t;

)4
51,

. i{udu
- n n

D L A L L T /

Impalar

t i iraf f le

WartLrog

Itoan

F.hino

Elepl iant

L i on

Spotted i lyaeri. : ,"

l l rov;n Hyaena

Jacka l

Os t r i ch

The  r j e ta i -Lsc l  cou r i t  s i t ee ts  fo r  ea rch  wa te r i " ro le  l ' i ave  been  p laced  on
F i l e  l {  L3 /+ /L iL  a . t  t he  l t osha  I co l cp ; i c : - i l  I ns t i t u te .

A  t o ta l  o f  40  rh i nc  we re  coun teC  f r on ' i  t ne  a i r c ra f t .



2 o!+ j {ar i ;ut ; ]ul t  s zecT?" i l i  t " ' -e 3a1.1- le zrcas i : t  coi l ib i-r i -eci  to bal of
4  5 9 5  z e b r a ,  C o n s e i r r e n t l y  r ; L r e  1 9 8 3 .  f  i g u r e s  o j .  1  4 E J  B u r c h e l l ' s
: inc1  l -  631 l la . r ' tn iannrs  zeL. ' r 'a  ccLrn tec l  a t  waterho le f i  can  be  sa f  e ly
regar 'c led  as  i lbso l i - r te  n i r : " imr r rn  f igures  s ince  la r6 ie  nunbers  o f  zebr 'a
v ie re  seen : i ' b  the  ra in i " 'e t . l r  l -ans  r - i r r r inq  t i re  aer ia l  coL i l t t .

Accour r i  m.u- ' - t  : , r . i i o  be  tua i re i l  c f '  t l ' re  4 ' ' ,1 , . t  i i u rche l l t s  : rnd  I  0bE
Liartrnarni i r  s zeDTEI rel iov€ i-L DJ Lire cratr  t ,ure t ,ezrt  en 1' i t t / i iZ-.

T f re  i loa . l  cc ) i l r - r - . r ,  o f  L i .  r 'e i i l ' e :e  . t : t . : r t i - t re  s i .Ln !  ie  o t -  ' - ,  j ' , ,  ,Lurc i re l l rs
a . r rd  2 .16  i ia r ' ' b r l ia i .n t l rs  ze  bT, ' :  'w9-s  - [  perce t r t  l r i  bo th  sL ]ec ies .  T i i i s
ind j -c r i tes  t i ra .  t  r -nu t i . l r :1 t ro ; i  r ' ; i ther '  Ihan  a  rap i r i l y  expand. ing
res ic ie i t  pc1 ;u ia t io -c .  i s  b re  { ,L . r r i l  r caccr r  fo r  - r i re  i i i c re i i sec l  nun i } :e rs r
o f  ze ' , - t r ' t1  in  t f .e  , r i cs t  o f '  . ' ! tos i la "

i1 )
1 t  ) : )  pr i .n6 bol i

Aeria, l  est i i i ia,be r tr l : r . r l  I  16I ancl
A sa : r t r ; }e  o f  J20  s i rowed t l r . ; t  75
The 195.1  , :c r - i iL l  cens l i i l  A , i i . ve  a
1983 -L- ' ig i i rer.r  l lust be i l ( : )el  ar- : j  r l

G e n r :  b o k

t ne  p : : ' ound  counb  S51  sp r ing ;bok "
(23 ' / ' )  \var i  Iess tha. r . r  one ye ar  o ld . .

t o ta r  o f  2  ' lA 'e  sp r inubok  a .nd  t i r e
a ross  unc le res t i na te .

l t . . :

/ l  i : '

,... A

r ie r ia -1 ,  r :s  f  i i n t r te , i  were  1  l i+ f  conp. r red ,  tc  ihe  - . " round.  co i - rn t  o f  363,
A s  l r : - t l  . 1 1 1  s ! " c - r  e s ,  e x u ' e p t  e l e i : i r : u r . t ,  t h e ' : e  f  i g u - r e s  : ; h o u i C  b e
rep l i i r c led .  i r : :  i r ,  g f "oLrs  u t ru te rcs t i lL : r te  o . i ; lec isbo ic  nu l : ibers .  1n  1962
a to te.}  of  i  fJ8 J €;e r t ; : ; i - ,oi l  v ' ;er 'e countcC in t i le sir i le i t l :ea. A i?t j l3
sar i l l , l e  o f  

'15  
. . ,e j rs l loK ; - - .a .ve  a I  to  ba . l  c l  lE  in t l : . r . tu reJ  (2411)  "  I ' i o

you l lg  ca l -ves  \ r i ' e re  see- . i  D t  b i ' re  r i ' n r te r i , c les  w i r i cLr  i r :  ! r :ed ic tab le
i l t -  t i : . c  c a i j e  o f '  L { e m s b o K ,  : , l i n c e  b h e  c a l v c s  a , f ' e  r r r i r . o " e i i  v ; n i l s t  t h e
co,/ /s f  o, i ' ' i ,g:  . l - i rd crr i r ik (r t i : ; I - r i ier ' ,  1, ,  i , j  ) .

[ ] i r : .J f 'e

Aer i : r i  counts \ I ;er - 'e  ' , - l I7  ar id"  1- ; r 'or rnr l  countLr  v i  ere E9.  / iga. in  th is
is  a 6rcss u l r , jerest im: : . i ;c  o f  act t i r , r i  1 , : ' i ra f  [ 'e  murber t : .  ] . tL  ly t  2
the acr ia l  c)e l t i j r is  i 'eccrc lec l  : . , f  3  j - r - i  the s i l t io  area,

Gener l r l

I , Ipon  cor lc l r :  I i r ig  t l ie  i re r i : r l  c ( : ' ] i sL l : ' r  1 ;hc- .  e i rc ra f  t  car r j -ec l  o i i t  11
ser. ie-- :  O1' r . l . i ic1On-: t r , . . r t iSe:C ts OVef '  l r i ie fenainini ;  i t , l -e: i : l  e f  ; i io:-_rb;-r
J ian te  l -J /  0 . la . i i  l i ue" to ,  i ia l : r l i ;  a jL i  . i ; i i tL i , - i to r i i ,  o ,u r i t i " r  a ,  per ioc l  o f  t f i re  e
r r& / i r  .  r t l  5n , ' ;u . : , i i  bho  { ' i ' , i . l - re . ' ;  r€ rcorde iL  f  o r  e  lepnar t t  s i , : ' l i t , :d  d r i r ing
t n e s e  i ' l i g t r t : . :  c a r r ' c t  b c  t : i , < e t r  a t . , ;  a r r  i i L u i c a t o r  o r  t o t l : . 1  n u c i b e r s ,
' , l , re  i r , i ve  'u Ie r r  i i : r  f ' o ] ,1o , ; r , ' ; :  0 i . ,au ] l i ;Le , rc r  ( i :ZC) ,  l ia . - l ; l l i  (100) ,
l ' , l : . m u t c r i i  ( f  . - r 0 ) ,  i l  t , o  t : r 1  o . i  t ' i A  i r L  : r d r t i t i o r r  t o  - b i t e  f  i g u r e  o f '
I  5 l -9  cc rur . tcc r  in  t i : r :  , i : re : .+ , "

'Tn  
the  l i : - rm i . i to r r i : l rea  f i -ve  I ' . re , ; f . i  | ; t i c iu  cu t :c i . r , ses  \ i ' € re  s ign ted ,

son.e  l ;1 i i i i - , ;  c I t  the  -d to : l f ta r  I ' : rn  in  th , r :  v ic rn i t ; y  o1  loac l ie r rs  Fo i r r . t "
-L 'h i : ;  e -on t ra r i i c  l s  our  ear_ l -  ie r  s i r - t r . I ,o : : i t io t i  t i ra -c  ra rb i  c l  rud ,ur  wou lo
be rnore  l - i -ker ly  to  ce  c i ra ,v ' , ' r l  to  wa lerho les  and t l ie  i r r  the i r
. , ' f  c i r :1tJ ' ,  0r- .nsec,Liei i tJ- . 'y ' ,  tne nlr i t r tal l i  by ra 

" le of kurdu may be
c o r i s i e e r a L , l ; ;  h i ; : ; i r c r  l l a n  l i r a b  o b , t . . L i n e a  f ' r o n  c h e c i r s  a t  v ; n 1 , e r ] , o i r i t : "

i lhe rece-Li t  r l : r 'ounrl  ancL ate rr i . r l -  c l , .s;ertz:r t io,rrs r-r ' te l ica- i ;e that thre ra'nies
e l i c lenrc  :1 i t lo r i {  E tos l taz 's  k tLdu l l i : . s  r :1 : re : tc i  r ro i l  - l ' , r  amuton i  to  i )o i tcher t  : ;
i ' o in t  i r r  b i re  i io r ' t r r  a i rd  0 ] re r fo : r te i ; r  t c  t t re  in ;es t .
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i f , ' l  r . - r . r n  i r  r c .  I L ' i e  i p te r .e : :  t  t i ] i a i  3 i i t r , . ; 1 : t t eS iL  b t  t nC  p i lO  t r ,  i l i y  l .  LanUSSe  ,

r iur i l i3  t  l l  e  , ' l  er ia l  o  ouxts ,

5. iixirrii i l l i l, l, ls

.flr;l-lF-Y, IJ. ri. and" -L)I Vi-t,L.i.l j i i i l, ,i '. A"

1' f i . )2 ?o-ca, i  L. :er ia j  cf  i j to si i i ,  i ' l ; - t ior,a- l  - t : i ; r ' i ' ,  ! ro51re ss r t  i ,cr t  of '  tL ie
b i o l o l r ' r r ,  1 - r ' r l  p 1 r . ; - L o n a l  O r ' f  i c i : r ' l r r  i ' i ; c t i , n l  ; . ' J  O 1 < a u l i i e ' ; j c ,
0 c t c o ' . ' r '  f  ) , '  : ,

.TOLTlI i iT,  E"

L' ,)1L i lcolog; ' ,  i - re!ra.v Lcu.r '  : , r i ,1 po;, t ;Ll i : " i ior '  c;gnainr-cs ot- '  l - r ie i i i : . r tnar i i l
zebra  (Equur i  zebT i  i . ' a r t i i i a . , :u iac  [ f : r t s . :c i i ie ,  189t  r  r i .  " - ,ou th  l /es t
: r f r i ca . .  R . ' - j sa- l r r - lh  Pro" icc ' r  i j o .  11"  i i v .  o f  i i : , t i i re  Co i is€ f ' , ; t . t io .L l
a l r r t  I o u r i s n ,  S o L r t i r ' / v e s t  ; i f ' r i c a .
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95 ' )  . \ : lpec ts  o f  r ' r i i r l ro l -u .c t ro i i  i : r  Nhc  Af r i ca .n  e lephe.n t  loxc , lon ta  a f r i c r : i i t . r .
. T .  R c F r o r ' i .  i l o r ' - i "  ; j ' u r p I l . ,  5 :  f : r 3 - . 1 1 7
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L ' ) ' i l  l , ) r ' cwtn ,  r€ - l - : roc luc1 , io r i  eLr ; i l  popuL i i iL ion  ch ; r ra rc ' f ,e r i : ; t rcs  o i -  l - l r - r rc f : .e11t  r , i
z ,e t ) : r : : ) ,  ( -Ucr r l , s  kur .c  j i c l l i  an t ic l r_Loru i l i ,  l i .  J r , i_  iLL ,  lb41)  r r .  rhe
.liruqer Tifr5'.aT-ff.TFl--D.T[l-TE6Ts, Universit.y' of' Pr.etoria.
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a  ^ f - . ' -l ' )  i (  r re i ' : io r ' ia " i  c r , i i l , i ; ru i r i c l t io i r "  t - re i : , i .  r i .  l ru i i c l - l - t fe  anc  1 , ' i sn r : r ies  Sc iencet r : ,
iex3 : - r  1 '  3 i  . i  u i r - i - i ' ' e i : l i i ; ; ; "
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