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]- INTRODUCTION

Aninal counts, using aircraft, conmenced at Etosha National Park in 1968
(Ebedes et  a} ;  1970).  These ear ly censusses were ineomplete,  due largely

to t ime eonstraints.  In L973 a hel icopter was used for the f i rst  t ine to

count anj-mals at  Etosha (Joubert  gt  a} ;  19?3).  Al- though i t  was l imi ted

to areas where animals concentrated.,  i t  proved the super ior i ty of  a hel i -

copter above a f ixed.-wing aircraf t  in regard to v is ib i l i ty ,  speed and

manoevreabi l i ty .  These factors are cr i t ieal  on the open plains of  Etosha,

where animals occur in large aggregations and, tend to coneentrate around.
perennial  waterholes" Further counts by hel icopter were und.ertaken be-

tween 1974 78  (Ber ry ,  1980) .

fn 1982 i t  was decided, to at tempt the f i rst  total  eensus of  Etosha, using

aircraf t .  The main reason for th is was the fact  that  between 1979 and

]982 Stosha had.  been sub jec ted  to  the  wors t  d rought  on  record  (c .  BO years)

and i t  was essent ia l  to establ ish basel ine data of  animal mrmbers and.

distr ibut ion.  fhese d.ata are required to manage ntosha, s ince i ts bound-

aries are no longer natural and several other man-made factors such as

artif ieial water-polnte and abnormal disease }eveJs have a major infl-uence

on animal populations,
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1VIETHODS

2.L  The ob jec t  o f  a  to ta l  count  i s  to  loca te  and reeord  every  s ing le

animal in a census zone (Norton -  Gr i f f i ths,  1978),  Consequent ly,

a total-  count at tenpts to take a IOOI" sample and there is therefore

no sample error in the f inal  est imate of  numbers.  However,  sources

of blas do exi i .st  in total  counts,  namely,  fa i l ing to search the whole

aTea",  fa i l i r :g to see al l  the animals,  and fai l ing to count al l  the

anj-mals which are s ighted.,  accurately.  I t  is  thus our assumption
that the total  count we undertook is an underest imat ion of  the actual

anlmaf numbers present at  Etosha. This becomes appareJl t  when we

consider that animals occurring in herds rf,ay be undercounted by as

much as  3O/ ,  (Nor ton  -  Gr i f f i ths ,  1978)  and tha t  some spec ies  such

as springbok and kud.u may be undercou:rted, by 5O/, and. aore.

2 ,2  We a lso  d . l f fe ren t ia ted  be tween r raccuracyr r  and r rp rec is ionr r  o f  count -

ing  as  fo l fows.  Accuracy  is  used to  ind ica te  tha t  we cou ld  es t imate

the  ac tua l  popu la t ion  o f  a  spec ies  very  c lose ly .  For  example ,  i f

100 indiv iduals actual ly occumed ancl  we consistent ly counted. 90 or
m^?o +he count  was cons id .e red  to  be  accura te .  the  on ly  spec iest  v  r r

which  we cons ider  to  have been accura te ly  counted  were  zebras ,
gemsbok,  har tebees t ,  e land,  v r i ld "ebeest ,  e lephant  and os t r i ch .  By
rYr6^ ic - in6 ,  we mean tha t  an  an imal -  spee ies  is  eons is ten t ly  und.er -t J + v v

counted even al though i t  is  by a big margin.  For example,  i f  100
indiv iduals actual ly occurred and we consistent ly counted in the
reg ion  o f  5Q,  the  count  was cons id .e red  to  be  prec ise .  In  our  op in ion
species which were precisely counted. were giraf fe,  spr ingbok and
rh ino .  Spec ies  wh ich  cou ld .  no t  be  counted  accura te ly  o r  p rec ise ly
DYra r'.ranh2fJy kud.u, impala, steenbok, d.uiker, warthog and the carni-
vo res .

2 .3  We d iv id ,ed .  E tosha ln to  a  to ta l  o f  60  b locks  (F ig ,  1 ) .  A  f i xed-w ing

a i rc ra f t ,  sea t ing  s ix  persons ,  was  ass igned to  census  30  b focks  in
which animals occurred. in rel-at iv-  y srnal l  numbers.  A hel icopter,
qoqt i  nrr  three persons, was assigned to count 3O blocks where animals
occurred in relat ively large numbers.
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2.+  In  the  f i xed-w ing  a i rc ra f t l  the  p i lo t  and nav j -ga tor  p lo t ted  the

course and assisted. in locat ing ani-mals.  Animal numbers were re-

n o r d e d  h . '  f n r r r  r o p c . \ n d  a ' i  + r - ' i  n  +  + , r , ?  a b r e a s t  s o  t h a t  t w o  s c a n n e d .  t h gU v J  u ! u  v J  - L \ J t l - I  P g I  - V . t f , D t  J I  t r  U a I r E  U Y Y \

area to  the le f t  and.  two scamied.  the area to  the r ight  o f  the a i r -

craf t .  A11 aninra l -s  seen were record.ed.  on count  sheet :  mounted.  on

c l ipboards.  The a i rcraf t  mainta ined a helght  o f  about  100n at  a

speed of  about  zOOI$n/h.  I t  f lew para l le l  t ransects  in  each b lock

spaced approx in ia te ly  lkm apar t .  Th is  meant-  that  th .e le f t  hand s id .e

and the r ight  hand s ide observers each scar : .ned a s t r ip  about  5OOui

wi  d .e.

2 .5  In  the  he l - i cop te r  t he  p i l o t  and  two  obse rve rs  sa t  ab reas t .  The

pi lo t  nav igatec l  and as: - , i is ted in  locat ing animals.  One observer

was  respons ib le  fo r  scann ing  the  a rea  to  the  l e f t  o f  t he  he l i cop te r

and  the  second  obse rve r  concen t ra ted .  on  the  r i gh t  hand .  s ide  & r€&r

AJ- l  an imals counted were recorded on tapes vshich vrere t ranscr ibed.

on to  coun t  shee tsa f te r  each  aay ' s  censuss ing .  The  he l - i cop te r  f l ew

a t  a  he igh t  o f  abou t  6Om above  the  open  p la ins  and  i nc rease r l  t h i s

to about  90m over  bush and woodland.  F ly ing speed was approx imate ly

Bokn/n.  Parat l -e l  t ransects  of  about  l -  km in  width were f lown in

a l l -  b l -ocks  excep t  b lock  numbers  6 ,  7  and  B  (F ig .  1 )  where  the  t rans -

ects  were narrower.

2 .6  In  bo th  a i r c ra f t  t he  fo l - l ow ing  da ta  were  reco rded  du r ing  each  f l i gh t :

t o ta l  f l y i r t g  t ime

t ime spent  count ing  in  each b lock

d i rec t ion  o f  t ransec ts

d i rec t ion  o f  move inent

temperature

v'r indspeed. and d. i rect ion

c loudcover
, , i  a i  h i  

- l  ' i  + , ,
v  r  p !  v r ! r  u J

' - ^ , - ^ + ^ - { - - i  n n  + ' .vege ra r ron  r ype
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2 .7  Censuss ing  was  done  be tween  0BhO0 and  1 lhO0 ,  excep t  i n  b locks  7  and

B where  the  he l i cop te r  a l so  f l ew  du r ing  t i r e  a f te rnoo l r  and  i n  b locks

28 and 29 where the f ixed-wing f lew d.ur ing the af ternoon.  Census-

s ing  was  res t r i c ted  f rom Mondays  to  F r i days .

2 .8  In  add i t i on ,  t he  f i xed -w ing  a l r c ra f t  unc le r took  separa te  su rveys  o f

the  E tosha  Pan  to  l oca te  an ima ls  wh ich  rnay  have  moved  on to  the  p&nr

2 ,9  D ; r i ng  the  census  the  f i xed -w ing  a i r c ra f t  was  used  to  coun t  t he

number of  fence breakages occurr ing a long the boundary.

2 , IO  In  th ree  b locks  (open  p la ins  and  pan ,  l v l opane  sh rub  and  wood land ,

4pugtg/Tg3g1pal i -a  sand,ve ld)  the f ixed-wj-ng and hel icopter  carr ied

ou t  s imu l taneous  coun ts  to  de te rn " ine  whe the r  d . i f f e rences  ex i s tec l

be tv , ' een  t ype  o f  a i r c ra f t  used . .
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3 RESUITS

3 .1  The  to ta l s  f o r  each  spec iew  coun ted  a re  g i ven  i n  Tab le  I  and .  a

eompar i son  i s  made  w i th  a  p rev ious  census .

3.2 l / Iean group s ize,  range in  group s ize and i ts  s tandard oeviat ion i i . re

shown  fo r  t l : e  ma jo r  spec ies  i n  Tab le  2 .

)  1  ^  / r ^m-^ - i son  be tween  t he  f i xed -w ing  and  he l - i cop te r  coun t s  i s  madeJ .  J  4  u V r u } J A r

i n  Tab le  3 .

3 .4  P red .ominan t  vege ta t i on  t ypes  occu r r i ng  i n  each  census  b lock  a re

shown  in  F ig ,  2 .

3 .5  The  reco rc led  number  o f  seasona l -  pans ,  poo ls  and  g rave lp i ' bs  con ta in -

ing ra in  water  in  the census b locks are shown in  F ig.  3 .

3 .6  D i s t r i bu t i on  r r a l l s  f o r  12  rna jo r  spec ies  a re  g i ven  i n  F i gs .  4  t o  15 .

3 .7  The  number  and  c i i s t r i bu t i on  o f '  e lephan t  ca rcases  found  a re  p resen ted .

i n  F i g .  16 .

3 ,nB  Fenee  b reaks  reco rc led .  a re  shown  in  F ig .  L7 .
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Number of animal-s and. biro.s counted during the

o f  Ap r i l  June  1982  ( fgg  hou rs  f l o l vn )  and  the

of July L974 ( f  O hours f loivn) .
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DISCUSSION

4, L -r  -L.y]-ng trames

The he l - i cop ter ts  to ta l -  f l y ing  t ime was lOTn 48n in ,  w i th  a  da i l y
rar lge of  th 3hnin ( l loek 25) to 5h 46mln (Bloct t  I  )  (nean dai ty t ime
f lown: 3h 36rnin) .  Actual  census t ime total- led 9Oh l6mj.n (Oaity
range l  lh07  ( l toc tc  a0)  to  5h  l7min  (B lock  B) ;  mean 3h  01min) .
Ferry t i rne compri-sed l7h 22min or L6% of the t ime f lown.

The f ixed.-wingrs total-  f ly ing t ime was 89h 5' /min,  wi th a dai ly rajrge
of 56min (elock 28 )  to 5h 03min (Brock 4 )  (mean dai ly t ime f l -own:

3h O6nin).  Actual  census t ime total led 6Oh O3min (Oaify range j2mLn
(Block 28) to 3h 5omin (Btoct< z j ) ;  mean 2h 4nin),  Femy t ime com-
n r i q o r l  z Q h  q r m i n  o r  3 3 %  o f  t h e  t i m e  f l O w n .y + r p v v  L J L L  ) 1

4.2 l{urober of transects fl-own.

The  he l i cop te r  f l ew  a  to ta l

amount  of  L2 (Block j0)  and

ave rage  was  26  t ransec ts ,

The f ixed-wing f lew a to ta l_

amount  of  13 ( l lock 30)  ar ic l

average lvas 26 t ransects .

+.  3  Envi ror rmenta l  condi t ions

of 837 transects wi th a minimum dai ly

a  max imum of  74  ( l tock  B) .  The da i l y

of  776 transects wi th a rninimum dai ly
a naximurn of  44 (Bloek 3).  The dai ly

Ambient temperature var ied f rorn l0 28"C dur ing the counts,  wtr i l -st
wind speed. was most ly t ight  to gent le ( , :ZOWn/n) and only f resh on
one day k.+Ot<n/n).  Cloud cover was zero for  25 of  the 30 census
days and on the remaning 5 days i t  var j -ed betv, ieen 2 and.4 octas
h i  a ] . '  a  

- l  
n r ' , i1116l r  u .LUUor Consequent ly  ves ib l l i ty  was good,  wj_th only  a few d.ays

where i t  coul -d be regard"ed as average and one c lay when haze n iade
v i s i b i l i t y  poo r .



-11-

4 .4  Spec ies  t o ta l s

S ince  t h i s  i s  t h re  f i r s t  t i r ne  t ha t  E tosha  has  been  t o ta l ' . , censussed .

n n m r , q r - i  g r n n c r  l ; i i  t h  1 7 ' p 1 7 i  n r . o  - i  n n n n - l  n l - n  ^ n  n - r 1 ^ ^ ^ -
" t , -  

-  ,  . L v v - p  t  r i r u  v r u y r d  U U  U  U l l i j U s : ; U : i  m U S t  O b , , , - i O U S l y  b e

t r ea ted .  ca11b io r - r s l y .  However ,  ce r ' [ a in  t rend .s  i n  a  few  spec ies  be -

come apparen t .  Fo r  examp le :  e lephan t  apFear  to  have  con t i nuec l

the i r  i nc rease  i n  numbers  (ae  V i l l i e r s ,  1980)  anc l  nov , r  s tand  a t  t he

h ighes t  po1 :u la t i o - r r  $e t  reco rdec l  (ZZOZ) .  L i kew ise ,  I {a r tnann ' s  zeb ra

have increase, l  draniat ica l ly  f ro i l  5L6 in  19BO to 2565 (an increase

suppl  emenrtcd,  by er , i6rat ion f ' ron Damaral -and and Kaokol -and)  .  AJ- though

no t  accu ra te ,  t he  rh i r ro  coun t  ( fZ f  )  re i ' I ec t s  an  i nc reased  popu la t i o r . .

I n  c o n t r a s t ,  t w o  s p e c i c s  v u h i c h  h a v e  b e e n

i  n  t h p  - r i s r t -  n a m e l v  R r t r c h e l - l - r S  z e b r a  a n d _

dec l i ne  i n  nunbers :  zeb ra  by  55% s tnce

Th is  c lec rease  fo l l ows  the  p red i c t i ons  o f

too  may  have  d .ec l - i ned  s ince  L97B ( fB  9BO

are  no to r i ous l y  d i f f i cu l t  t o  coun t  f rom

m e - " J  b e  l a , r ' q e l  r r  d r r e  t o  n h s e l y 9 1 "  e r y o r .

f n i  r l  v  n e e l r - y " l t e l  r r  m o n i  t n r u - f l

' , v i 1debees t ,  sho l v  a  con t i i l ued

L97+  and  w i l debees t  by  3311 .
/  -  ^ ^  ̂  \

Be r r y  ( 19U0) .  Sp r i ngbok

to  L5  OJ- t ) ,  a l t hough  they

t i re  a i r  and  the  d i f f e rence

In  the  case  o f  t hc  r cna in ing  :pec ies  such  as  gemsbok ,  g i ra f f  e ,  kud .u ,

e land  and  ha r tebees t ,  we  have  fo r  t he  f i r s t  t i r ne  an  i nd i ca t i on  o f

the i r  numbers ,  a lbe i t  a  g ross  underes t ima t ion  i n  t he  case  o f  kudu .

Giraf fe  are a lso wel l  unc lerest imated,  but  get i rsbok,  e land amd i rar te-

be , : s t  we re  p robab l y  accu ra te l y  cou iLbe  d .  Consequen t l y ,  i t  can  be
^^ . i  ̂  { - r ' ' o !  ' " ^ - ' sbo1 , r  (5Og f  )  a re  a  s t rong  pop .u la t i on ,  e }and  (692 )  a reD d , ! u  t J t l . c l U  6 U r r 1

f a r  f e l ve r  t han  ea l ' I i e r ,  g round  coun ts  show,  anc l  ha r tebees t  have

become  l ess  nu rne rous  t han  eNpec ted  (>+g  i n  1973 ,  396  i n  1982 ) ,

Obv ious l y ,  no  cono lus ious  can  be  nac te  abou t  t t r e  popu la t i ons  o f

s teenbo lc ,  du i ke r ,  v ;a r thog  anc l  t he  ca rn i vo res .

On ly  19  roan  \ ' ' i e re  reco rd .ed " ,  co r i t pa red  to  a  to ta l  o f  140  re leased

s j -nce  L974  ( van  Wyk ,  1981) .  Co r i s id .e r i ng  tha i  6 ,  roan  were  re leased

in  a  r ve t  cyc l e  ( L974  79 )  and ' / 5  r , ve re  re l eased .  i n  a  d r y  c5 ' c1e  (1980

onwards )  i t  a l l pca rs  t ] : a t  t h i s  spec ies  has  nob  adap ted  we l l  t o  E tosha '
r r a c o n { -  a n - r i  1 6 n f n e n t q l  1 i 7 . t r q S U f  e S .y t v u u r f  v  v r r v ! f  v r r u r v f r u o !  P f  v u



I t:,
1 a )

1 . r-J - - -

I n  t he  case  o f  impa la ,  t he  f i gu re  o f  93  coun ted  i s  a  good  exanp le

o f  by  how nueh  a  rned iun  s i ze  an te lope  i v i . r . i ch  t yp i ca l l y  occu rs  i n

he rds ,  can  be  undercou -n ted .  Ground  coun ts  o f  impa la  i n  E tosha

ind i ca ie  tha t  t i r e re  may  be  r - r !  t o  1O0O p resen t .

- r ^ ^+ r - -  n ^+ - - ; ch  r l r - c  wc l } - r ep resen ted ,  w i t h  a  popu la t i on  o f  a t  l eas tl ( 1 J  u r J  t  \ J D  U f ,  I !

I  835  preser r t ,  bu t  Kor i  Bus tar t l  were  no t iceab ly  f  e rv  in  number  (45

r e c n r f l a r ' ]  )  -  t n i  q  r , r o l r a  h l  r '  6 n i  n  r  l , r  a  ' 1 - n  + t . e  e f f  e C t S  O f  t h e  S C V e f  et r E \ , \ r - L u v u / t  t r l i . L p  l J i U U d " U - L U V  L J U I l i S  u L l U  U \ J  U l

drough t .

To  su runa r i se :  t he  na . ;o r r t y  o f  E tosha ts  l a r ' ge  i n&n .L rT r& I  popu la t i ons

c lo  no t  seen  to  have  bee -n  s t ron6 ly  a f fec tec ]  by  the  d rough t ,  bu t

r :n r t , z - i  n  s r ,ee  i  " -  ' " ^+ ' -L ' - r  "  Du rche l - l - t s  zeby 'a  ano  w i l debees t  have  de -v u I  U G ! r !  r l l v u r U D t  l 1 U  U d , U I J  D

c reased .  f u r tL te r  wh i l e  roan  wh ich  v re re  i n t ro t l uced ,  ove r  an  B -  yea r

r . r - r ' i  nd  V ,D \ ro  heen  dec ima ted .  I [ c  C l rough t  has ,  p red iC 'bab ly ,  f avO lL red .

the  b rowsers  and  exe r ted  fu r the r  t r r ressu re  on  the  g raze rs  ( f o  l l ou - r ,

r  oRn )
L ) v v  t  a

( l o m r . p r i s n n  h e t W e e n  t h e  f i X ^ ' t  " 4 r -  - " ' i  u ' , : l ' j 6 ' 6 1 . f p 7 '
V U I I U C ] J I  I U V I T  U E  U U - Y J I A T *  A I f q  I I g ! I U U  l . ]  U g I

I n  Tab le  3  i t  can  c lea r l y  be  see -n  tha t  i n  opcn  a reas ,  t vhe re  nos t

an ima ls  congrega tc ,  t he  f  i r ou -w ing  g rea t l y  un r l c r coun ted  a l l -  cFe  c ies

(  3+ / ,  o f  t he  hc l  i cop  te  r s  cou i r t  )  ,  bu t  i n  rno re  c lense  vege ta t i on ,  w  j '  e re

fev ' re r  an ima ls  occu r ,  t he  f  i xed -w ingb  coun t  was  a lmos t  t he  same as

tha t  o f  t he  he l i cop te r  ( 92 " i "  and  g3 / "  r esFec t i ve l y ) ,  I n  sone  c , ses ,

the  f  i xed - t i v i ng 'b  cou - r i t  was  h ig i re r  t h i rn  t l ; c .  he l i co5  te  l s .

Fac to r s  n ' h i ch  a re  respons i  b l e  f  o r  t h re  i nc reased  accu racy  o f  t l i e

he l i cop te r  cou l f t  o f  t he  concen t ra t i ons  o f  an i rn : r l s  on  the  p la ins

a rc  bc t te r  v i s i b i l r t y ,  s l ower '  s i -eed  i , . nd  t : rea tc r  manoeuv reab i l i t l '

than the f ixec l -win; : "



4 r O r i r z q ' i  I  q h i  I  i  f : r r  n i -  A n i  n , : i  n , -  r r r n f  a nn v a L L a u r ! ! u , y  u l  u f  _ L t r n I t t # .  v v c l , u u r

From F ig .  J  i t  i s ;  c l ea r  t ha t  t be  census  nus t  be  rega rded  as  a  we t

sea .so .n  coun t .  A  to ta l  o f  I  0 f0  ten ipo ra ry  pans ,  I i oo l s  , 1 , ,d  g rave l -

n i  t q  n n n l ' r i  r r i n g  f : _ t i J t  W i _ r " t e f  V i e f e  f e C O f d e d ,  T h e  \ . J e S - b e f l l  a f e a  O f

Eto sha v ' ras especia l ly  u /e11 suppl iec l  vr i th  c i r ink i .ng water ,  t l r is

be ing  due  to  the  ce r l l : l - i s  t ak ing  p lace  sho r t l y  a f te r  t he  ra ins ,

wh ich  t ; rp i ca l l y  occu r  l a " te  l - n  the  r ve  t ,  ho t  i eason  ( January  to

Apr i l )  i t r  t he  v reL r t .  Conseque i l t l y ,  i i n i n ia l - s  occup ied  the r rwe t
q . r r , : r . n  d i  c ro rss l  a reaS"  (B iga l i r e ,  1 !161 )  v rh i ch  a re  i nhab i tab fe

for  about  for - r r  nonths of  the year ,

T l r r n r - 1 , . o - m  , n o  i b  b e C a r r L e  e v i d C n t  t h a t  l a r g e  l , O r t i O . , S  O f  t n e  S O 1 I I h e r nl t u L l v  l  v  
,

e r l . r t p  n f  t h e  P . n  q o o r .  u ' g - l - o t  + 1 . ^  - ^ ;  n ' { -  t : . r } . ^ o l o  ' l i ^ o  n ^ f O U S  C a l g f e  h ev u 6 L -  U !  U I L v  l d f l  J s s !  Y v A U s r  A U  V L J =  ! / U r j r U  v v i l U I  U  U ! I U  P U

beCs  n iee t  t he  i npe rv i ous  c l - ay .  These r r con t . r c -b  f oun ta i ns r '  ( i ' f i n t e r

e t  a l .  1  I ) 7 ) )  S rve  t he  i np r ' s t i on  o f  a  C ian t  r . j ponde  sec l i ng  on to
tlro !qrJcr or ' l  ,ro, \ ivhen vievvecl frcrLr arL aLrcraf te atld. i t  niust be borne

in m:-nd that  they are pcrc l t r l ia l , f lov, , i r i€ ;  c lur in .1 even the most
o a 1 ' d F o  r r n n r ' " h . t s .  C o n s e o r i . t ? n t l y ,  t h e i ' e  a r e  h l r r t d  ' d :  o f  ; l a c e ;  l v h e r ev 4t)  rr

ani rxa ls  can ob[a in water  thr roughoat  t r ie  ]ear  i r . r ic l "  th is  v t i l l -  l : .ave

a  cons ide rab le  i n f l uence  on  i ' u f l - n roc - l r  coun ts  ab  wer te rho l -es ,  I n

the  p "S te  on l ; ;  Some o f  t [ ese  l ' oun t : i i l s  L lave  been  n io iL i t o red  fo r

grouncl  ccu-nts  and b i ' ie  resui ts  ere t i reref  ore of  l - i r i r i ted"  va1ae"

f i  s t r i bu t ion  o i '  L2  11 t " )o r  s t , cc ies
....++_--

Bu- . ' c l r e l - ] ' s  zeb la  ( l i , ; .  +  )

L6 f '  o f  t he  popu laL ion  occ r ' { r l cC  v ; cs  u  o f  t i r e  pov rc r l - i r re ,  r v l t i l e  21 /

occu r reJ  l ves t  o -e  t he  t ou r i sb  n . r ' ea  ( l i ' ba ; r l  ) .  f hus  75 / "  o f  E tos l r a ' s

zeb ra  a re  c l i s t r i bu ted  i n  t i : r e  ea i i - be rn  ha l f  o f  t he  P iz rk ,  espec ia l l y

a l -or lg  t i re  ed.ge of  the Pan.

4.7  "2 Har tmann rs  zeb ra  (F rg .  5 )

4.7

+.7 .r

99 / "  o f  t he  pop r r l a t i on  occu r red  r r / es t

vagrants lvh ich had n ioved.  eastwarc ls

scDf  te rec l  a i i Longs t  B r . r che l l r s  zeb ra

hearz r r  eoneor " r  ' l i : ' a t i o l i  O f  zeb ra  i n  t he

fo r  t he  oven r t i l i seC ,  t r ; 1 rn l l e rL  an , i
*  h o r a

n f  * h o  r  n r , ' r o r l  i  r -  o  " r i  J - h  o  f ^ ' - ,
v -  u r . L U  t s , U v r u r J I l L C t  t t !  U L L  a 1  I U V V

d r : r ' - i  n , .  i - l r  -  r - l r n r r r , . - 1 -  a * - i  I  Is u f  ! l L + -  U l l v  u I U 4 6  l ! U ,  O U I r I

hertls. TLris unnatu-ra1l;r

O tSovasanc lu  a r ca  i t c , l oL rn t s

c ler lur led s  bate of  the pasture
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4  . 7  , 3  Sp r i n ,Tbok  (F ig .  6  )

t i i  e t l - d i s  t r i bu tcd  t i r roughor - i t  t ne  l ' a r k ,  excep t  t he  sou th -eas te rn

sec to r ,  v rhe re -chey  r ve re  no t  r eco rd .ed .  74 f "  o f  t he  sp r i ngbok

populat ion occurred on the p la insr  ad, jo in ing the Fa: f , .

4 , 7 .+  Gensbo l t  ( l . rS .  7 )

Geursbok  a re  ub iq r - i i t ous  i r r .  E tos i : i a  and  were  reco rded  i n  58  o f  t hc

60  census  b tocks  as  r l ' e l ' l  as  on  t f r c  Pan  i t se l f ,  72 / "  o f  t he

popu- la t i on  oocu r red .  i n  t l i e  wcs te rn  ha l f  o f  t i r e  Pa r t<  (wes t  o f

i ' i ' ba r i ) ,  v r i t l r . 29 l "  occu r r i t i g ;  wes t  o f  t he  power l i ne .  Th i s  so f l p -

ounds  t i - e  ] , r e i j e r t  ove ru t i l i s r r . t i on  p ro l - r I em a t  O f j ovasandu ,

rv f re r r  accoun t  i s  -baken  o f  t he  ze l : ra  nunbers  r cco rded  the re .

u . - l  . 5  { i l qebecq t  (F rg .  B  )

On ly  L iL  o f  E tosha rs  w i l - c l ebees t  occu r red  , , , / es t  o f  i " i ' ba r i  a r rd  the

herc1 seen regr-rJ-arly nea:: Onangonibati in the past vu'as not sight-

ed .  53 f (  o f  t he  popu la t i on  occu rec l  on  bhe  Pan ,  v rhe re  bL re  nu t r i -

t i ous ,  ha lop l r y t i c  r - ra t r s  Spor_obo lus  sa l sus  (=  tene l l us )  occu r reo

in pure s tanc ls .  The inrpor tance of  tLre sa l ine Fan as a dr ; .  sea-

son  g raz inq  L l rea  fo r  w i l d .ebees t  ( i : e r r ; r ,  1980 )  was  aga in  ev ide r i t .

L  , 7  , 6  G i ra f  - t e  ( i r g .  9  )

29 " i "  o f  bhe  popu la t i cJ r  occu r recL  wes t  o f  t he  povu 'e r l i ne ,  l vh i l s t  43 / [

occurred v ' lest  o f^  Mr bar i .  Gi raf t 'e  \ i /ere recordeei .  in  raost  ve€ie-

ta t icn ty . r ,es v , ' i th  tLre exceptrorr  o l  t Ie  pure grass lands an, i .  t i te

Onai  so- l 'arac l ;gs ve ld (  F ig .  2  )  .

4 . 7  . 7  Kuc lu r  (F iS .  10 )

3 r% o f  t he  1 ,opu la r , - ron  occu r rec1  i n  the  l f amu ton i  a rea ,  l vh i l s t  +8%

occur rec l  scL ; th  o f  t he  Fan .  O t , i ovasandu  accoun tec .  f o r  L9 / ,  o f  t he

kudu  popu laL ion .

4  . 7  . , J  i l a r r c l  (F i g .  11 )---l-
9L ( iL  o f  t he  po1 -u la t i on  occL r r rec i  wes t  o f  I t ' ba r i ,  wh i l s t  ] L iL  oc -

cu r red  l ves t  o f  t he  power l i r i e .  On Iy  17  o f  t i r e  60  census  b locks

were  reco rded  as  ha rbou r in f r  e land .
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4.7  .9  [a r tqbeeEL( r ' i g  ,  L2 )

Har tebees t  u re  l ve i i - c l i s l r r i i r r , t e i l  v r :  t l i  J5 r :  c f  t he  pcpu la t l - o r r

occu r in ,g  vues t  o f  i i ' i r ba r i .

+ . - l  . Lo  l i h i no  (F ia .  1 - l )

4L% o f  t he  nu r lbe i - s  reco rd ,ed  were  wes t  o f  t he  po l ve r l i ne ,  v r i t hL
i ,  \ i83% wes t  o f  l v l r  ba r i .  ' I h i s  c i i s : t r i bL , . t i ou ,  i s  p rec l i c tab l -e  and  i n

acco rdance  vu i th  Jo r , rbe r t  (1971) ,  i - nd i c i t r rLg  marked .  hab i ta t

p re fe renc  e .

+ , ' f  . LL  E lep4an t  (F r l , .  I . i  )

The  a rea  to  bL re  sou - th  o f  t he  Fan  accoun ted  fo r  a  l a rgc  po r t i on
/ ,  n . ' J \
\ 4 ' 27 " )  o f '  t he  e lephern t  popu la  b ion .  l i s t r i b ' . r t i on  i s  as  r l esc r i bed .

by  d .e  V i l l i e r : r ;  ( f g8 fa ) , v ; i t h  e lephan t  occupy ing  z f  5  o f  t he  60

censu i  b l oc l - s ,

E lephan ' l ;  ca re : i scs  (F i . 1 .  16 )

i t  i s  ev i c len t  t ba t  t he  d ie -o f f  01 'e lephan t  t owarc l s  t he  end  o f

f981 conuneLtcecr ,  i r r  t i re  anthrr : .x-endemic a l :eas around.  Okaukuejo,

spreadi,rJ w.t-.twr:.rcls to Ot jov:rsar.LtiLi.  Althou,.3lL anthrert- was

p robab l l ' t hc  l i l t , i i r a . t e  caL ise  o f  c iea '1 ,h  i t :  nos t  o f  t he  e lephan ts

vrh ich werc a" f fcctec l ,  b f re  prox i i r ra te cause r iJay Lrave been nutr i t ive

s t ress .  TL i i s  no r ta l i t y  may  the le fo re  be  seen  as  a  na tu ra ]  con -

t ro l  nrechanium in at "L overu.bundai rLt  populat ior r .  App: 'ox imateJ.y

130  e lephan . t  ca rcases  l ve rc  l cce t ted "  and  bu rn t  a ' t  t he  end  o f  1981

arrd.  a  fur i , l ier ' . ;4  e 'aycases were founcl  j r - r r ing the census.  ' Ihus i t

i s  poss ib le  t r ; ' a t  up  to  200  e lephan t  ( fO ' l l  o f  t i r e  po i : , - . i . l a i i on )  d " i ed

in : r  per iod"  of  a  fev, l  mont l is .

+.7  .L2  Ogtq t  ch  (F rg  .  
- i 5 )

56 / " "  o f '  t i t e  popu la r t i on  occu r rec l  rn ;es t  o f  Lv i t ba r i  and  os t r r ch ,  a long

v : i t i l  gc ; ;L lbo i '  anc l  sp r i ng ;bok ,  a re  t l r e  r i r os t  ub iqu r . t ous  o f  t he  l a rgc -
' r r : o n i  o c  , )  +  l - +qu  - , osha .  TL re ; '  weue  f oun i l  i n  ' ; 6  o f  t he  60  census  b l ocks "

4 . B Felc e i ;rggk?&.e!. (Fig. 1'7 )

An  ae r ia l  check  o l l  t he  bound .a ry  f ' ence  on  15  and  16  l {ay ,  us ing  the

f  i xec l - l i i ng  a i r c ra f ' t ,  sho l .u ' e11  b t ra t  a  to ta l  o f  L  +65  sec t i ons  v /e re

pa r " t i a l l y  o r  con rp l c te l y  b ro l ' . c ' r L .

O f  t hese  on l y ' l  occ r -me t l  i n  t i i c  a rcas  au jo in inq  the  t rac l i t i ona l -
r ; r L . i  + a .  - t r , , - - . ' . ^  .v v L r r  u u  i c u u l D e  w h i ' l  s t  t h e  r r : s t  a d j o i r r e d  t i i e  t r a d . i t i o n a l -  b l - a c k  s t a t e s
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of  Kaokoland"  and.  Owambo.  Not  a l l  the fence breakages were caused-

by  e lep i ran t ,  s i nce  l ong  sec t i ons  o f  r ' . i r e  ' r , ave  a l so  been  repo r te - t "

s t o l en .

The  a reas  o f  rnos t  seve re  fence  b rea l<ages  l ve re  p red i c tab l y ; l t  Ona iso
^ - ^  ^+ - ; i  - ' - - r * rCU  v l ne f  e  t he  f  cncc  C rOSSes  r , r a . i o r  e l  e r . ; hnn t  t r a i l s .  f  tc ) . l L V  v  L J  !  V J a U r r u [  v i i l g a  E  L  I L U  a  U ] r U s  r ! / f  U J J g D  r ' . u J v i  u r v y L r u

i s  by  no i v  abund l rn t l y  c lea r  t ha t  t he  p resen t  no r the rn  and .  wes te rn

bou .nd ,a r i es  o f  E tosha  a re  eco log i c t r l  non -en t i t i es  wh ich  w i l l  con -

t inue to  cost  ] {a ture Conserva ' r j -or r  enormous:ruurs of  iooney and.  hours

of  manpower.

Pr i rnary pro: lqq j [ ion versu-s herb ivore dernand in  t i re  0t jovasandu area

In  bhe  absence  o f  more  Ce ta r -Led  da ta  on  p lan t  p roduc t i on  vve  have

re i ' e r red  to  i e  V i l l - i e r s  ( f g8 f f  )  f r nd ings  on  g rass  ava i l ab i l i t y  i n

t he  wes te rn  sec to r  o f  i l t osha ,  s i nce  t h i s  a rea  has  beco roe  t he  mos t

c r i t i caJ .  i n  r cga rd "  t o  ove ru t i l i sa t i on "  Grass  samp les  v ie re  c l i ppec l

at  a  rac l i .u .s  of  5  km and fur ther  f rorn pcrmanent  c l r ink ing p laces ( i .e .
n i - - , - , ^  ^  \  - i  ^ ^  ^v .nd .vv .1u l  Dr r ruc  w i th i t t  a  I  i r in  rac l ius  there  was v i r tua l l y  no  grass

't

cove r  rena in ing .  We ca l cu la te r l  g rass  p roc luc t i on  i n  l i g .  ha - '  anc l

t hen  ba lanced  t h i s  a :a i ; r ; t  t i i e  pc rn i ssab le  f o ragc  remova l  ( 66? ,  g

le  l i oux ,  1980)  basec t  on  a  240 -c lays  g t :az lng  pe r iod .  The  resu l - t s  a re
.cr i  rzon - i  n  '1 ' ; ,  h l  s  4  j  f ' ron i  l r IL ic i r  i  U apLea.rs  t f la t  the dry SeaSOn carry i r i . lc j * ' " . -

^ -F -a ' i r - - ' . j ^  i . i l  t he  r cg ion  o f  L  8 rO  LSU as  apposec i .  t o  t he  4  300  L i r Ju  c i P a u  !  t r J  I ;  f , r -  u  !  L U  J  u t )  !  u r r

'  a f t e r  t he  r cmova . l  c l  I  080  zeb ra  (=  167  LJLT)  by  thec f 1  |  |  7 Y ) 6 r l d F t
v r  u J v J ! u  

_

r t - * # r . p a  T T n ' i ' r -  i n  J u n e f u l y  ( * n  o v e r s t o c k i n g  f a c t o r .  o f  2 r  3 ) .v c t r , P  U U f  g  U I I I  t r

lVe want  to  er : rp i rasrze that  our  ca lcu lat ions of  per in issable large

s tock  un i t s  a re  based"  on  a  s imp le  co r f ' ec t i on  fac to r  r , vh l ch  conve r t s

t i r e  w i l d  r I : ec i e ; - : r L ' oc i y  r nass  t o  t he  i ; r t e rna r i c r : a l 1y  accep tec i  s t an -

oa rd  o f  one  l a rge  s toc i l  u l i i t  o t  + r1  kg .  Hov ;eve r ,  beca 'use  e l re rgy
ra r rn r r i  r o , i r on tq  a re  no t  l i nea r  t o  boc l ; r  naSS (Bar t [o lon revu ,  LgTZ) ,  t he
>n t r r r l  Fs r ' a r1 . r \ t  i i emanr l  bJ r  t i r e  w i l d  spec ies  a t  E tos | ra  v i i l l  be  cons id .e r ' -

ab l y  rno re  than  "bL ie  a r i t hen 'Le t i ca l l y  exp ressed  I ' I a rge  s 'bock  un i t r r .

Conse r t ruen t l y ,  t he  pe rn i s , : ab le  LSU g i ven  i n  Tab l -e  4  a i ' e  an  absod .u te

rnaximurn ancl  the e, lurva lcnt  in  ac lua l  energy dena"nd r ru i l l  be much

h ishe r .
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i i l eason  g ra .ss  ava i l ; i b r l i t y  i n  t h re
pen t i ssab le  remova l ,  exp resse r r .  as

o r  pe rn i ssab le  l a rge  s tock  u .n r t s

Ot  j  ovasandu  : r rea

est imated carry in6 l

(da ta  f ron  Ce  V i l l i e r . s

I
V/e t  season
id ispersa l

;Dry season
conc en-ura-
; t ion

(  I : c ' o  f  o r  a )
\  ! 1 \ / v  u a +  v  /

rB8 200 88,  rB

Q  q  L , n n
) t  J v v 8E,  18

i  ava i ] -ab le
I  ( kp : .  ha  

' )

I

caffyl_ng
a 1  t r ' q  n i  l - r r
v  a L J U l v  L  v J

( ha .  LSU ' )

e rm issab le
ISU

(t r_,sLr=4 54]is )
) :X , , {

3 651

I  853

1 r 7 . ) Cf'ilil- s Sa bJ e i s t imate
gf'ass rernoval_l

(  ton) ' l  i
I

10 953 q t  q ,
- t - ,  )

's 558 t - l  t i
) L ,  )

i  Fe rn i ssab le g rass  remova l  =

+r-  f . t rs t i i la . ted carr i r l_nE capaci ty  =

g ras$  ava i l ab le  ( kg , na ' . ) ' x

1O0Okg

o 1  r F f . r ^ ^
'J  ( / i r  -L  ( f  u  g  cLL \ : (1

pern i ssab le  ISU

permissable gra,<JS f .e t r rov l r1  (xS)

_  _ t
L l ,  )1 i4.  t1ay -X 

21i  0 i ; raz inrr  . lays .

r r
U \ ,

,-to

I  X r '  Perra issable LSI I
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An opera t i on  as  evbe r t s i ve  as  a  to ta l  census  o f  E tosha  i nc ludes  c r i r . ec t
cxpenses r  suc l r  as  f ' ue l  and  h i re  o f  a i r c ra f t ,  p lus  i nd i rec t  expenses ,
such  as  t ranspor t  o f  pe rso ru re l  by : ' o : i o .  t o  reach  po in t s  where  a i r c ra f t
e re  basec l .  Tnev i tab l y ,  l as t -n i . i nu te  changes  i n  the  p rog ran i  l ec l  t o  re -
p lacement  of  personnel  and th is  incuruecl  ad.c l i t ianal  expel lses"  Fur ther-
mo f ' e r  t he  a i r c ra f t  acc iden t  wh ich  occu r : : e r t  du r i . ng  i l r e  census  i nvo l ved .
unL 'o reseen  expenses  an r l  t hese  have  bee r r  on r i t t e r l  f r om ihe  cos t  ana lys i s .

ITEi\lI

Av ia t i on  fue l  (

l l e l i cop te r  h i re

100 rlruri . ,s at RIIT-ZO each)
(on  s i t e :  109 ,5  h r s  a t  R "ZOO/ IT )
( fer ry  l / i t r r lhoek-Cai :e  fovr in  return)
(p i l o t  and  ong l r r cc r  ex ! ;enss5 )
(105  hcu rs  a t  i nc lus i ve  r .a te  o fl ' i xe td - l ; iug  h i re

P,L21/hT)
l 'ue1 and per.sonnei  t ra l rsport

(ro 7 32 kn at 33c /krn)
S and T  c la ims (+O c lays  x  5  persons  a t  \ t l l _7r )

(40  c la l ' s  ) i  2  persons  a t  l iu -75)

R4ND

L';  7 20

2L 900
2  880

1 994

13 L25

3  542

3 544

940

?OTAL: a  \  a  a -o J  o + - L
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Nor , ' /  t ha t  base l i ne  c la ta  on  the  numbc : ' s  o f  t he  L re rb i vo re  spec i cs  i n  E tosha

have  been  es tab l i shed ,  f u tu re  censusses  s i r ou ld  be  ab le  t o  de tec t  s i gn i -
r i ^ ^ ^+  ^ t ' - ^ - ^s  o r  t r ends .  The  ques ; t i on  a r i ses  as  t o  how  o f t en  a  t o ta lf  l u a t l u  v t ] d , l r 6 s

ccnsus  i c  r cqu i r e  C  t o  i e t ec  t  I - , oss i b l c  s i gn i f  i can t  changc  i n  numbers  so

bha t  n ranagcncn -u  p ro :cdu res  ca j r  be  imp le i ' l cn ied .  I n  s i r - i i l e r  s i t ua t i ons ,

such  as  K ruger  Pa rk ,  a r  t o ta l  ce "nsus  i s  c r : r rd i . r c ted -  annua l l y  (S .  Jouber t ,

L9B2) and both a " f  j -xe i i -wing ani l  a  i re l icopter  are usecl .  I lowever ,  i t

mus t  be  remembered  th i , i t  a  p i vo ta l  reaso r i  f o r  t h i s  ce l f sus  i s  t o  de te r -

n ine  the  nu r lbe r ' s  o f  e lephan t  anc i  bu f fa lo  so  as  to  es tab l i sh  a  sound  bas i s

f  or  cu l l ing overpopulous arcas ( i {a l l - - l r lar t i r - , ,  t r  ers  conui l ;  r98 2 )  "  At
t r .+^ '  r ' -  + ' - ^  ' n f ras t r r : - c tu re  and .  l cg i s t i cu l  suppor t  f c r  a  co lnne rc ia l l y! U V D L l g , ?  U I I U  !

or ientated cu- l l ing progr i r .n  does not  ex is t  ar : rcL so annual  ccnsusses lnay

be  supe r f l ous .

I l ov reve r ' ,  i t  i s  ac l v i sab le  tn : r t  we  s i rou l r i  r l on i t o r  E tosha ' s  an ima}  p .opu -

l a t , ons  on  a  regu la r  bas i s ,  i he  1982  t o ta l  census ,  us i ng  a i r c ra - f t ,

\ 1 ' as  sugcess fu l  and  ou r  mc thod  appears  accep tab le "

! t /e  recornmend,  wi thor- r - t  he"- : i ta t ion,  that  Etosha shoulcr  be ce i lsus: ied us ing
r  ha - )  i  nnn f  n r .  i n  t i i e  a reas  o f  i t i g ; l i  | | e  ps i t i es  o f  an i i l a l s ,  wh i - l e  a  f i xed -v \ / }  U v :

i ; i ng  a i r c ra f t  ca t r  be  e r . rp loye i  i : l  a r cas  v jh r : ' r e  u ina l  de r t s i - c ies  a re
* ,1  l n t i  r r o l  - r  I  nw .  vVc  f  ec l  t ha t ,  due  t o  t l : e  cos t  f ac to r  anc l  ou r  p rese l i t

nanagene r i t  capab i l i t t es ,  a  t o ta l  cens [ s  needs  t o  be  ca r r i ed  ou t  a t

i n t e r ra l s  o f  3  t c  5  yea rs .  Basec l  on  p re : cn t  expe r i ence  a t  E tosha ,

a  to ta l  eensus  ap l ,ea rs  to  bc  p re f  e rab l c  + ,o  samp lc  coun ts ,
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