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INTRODJUCIION

The object of tinis census was t0 estavlish the aumber

of elerphants in Ztosha, at the end of the rainy season -
beginning of ary se=ason geriod, as well as to determine
elephant distribution and herd composition. Results
have also bDeen used to determine the aeed to reduce the
uopulatlon although the census was originally intended
to be a regearch-monitoring action.

This census 18 the second in a seriesg of fixed-wing
aerial censuses 0of elephants aimsd at odtalning absolute
numbers and maximum informastion regarding movements,
distribution, and porulation structurs. Lhis census is
not particularly suitable for counting other animals

out the relatively low operating costs (approximately

{2 200 for the 2atire census) maxes 1t an ideal research
method if repeated regualarly. Usxtil adjoining areas =nd
aven q1~tant areas 1n naokKoland and Cwambo are surveyed,
1t must be accepted that loag term population trends will
not oe forthcoming from eolephant censuses. Censusing
Etosha alone will only reveal znnual and seasonal trends
in range utilization in Ztosha by elethants, as well as
rrovides an excellent oprportunity to sample a large
fraction of the COleiflOﬂ in terms of social :tructure
and recruitment. It furtnermore rrovides a naar
instantaneous gplecture of oleg hant districution ian
relation to =snvirocental varizoles, Iunfornation thus

collectad would nave tuxen Jears of zround work.

L EU0DS

A Tixed-wing (nigh wing) aircraft (Piper sSuper Cuo)
geating one ooserver, was used to fly systematic
transects in vlocks sgecified oy Zerry zad de Villiers

o
(1982). Jrunsect width, altitude and cruising syeed
varied cebwesn 2 - 4xm, 33 - 135m (1CC - 400ft.) an
00 ~ 15C«m/h, resgectively. Variutions were allowed
oeczuse of variution in elegphnant deasity, grouad cover
and Topograriy.

ierd sizes of elephants were rscordsd seperately for
each census block, as well as the nuumber of adult cows
and calves less than one year 0f age. ALl adults within
a herd wers assuwged t0 be female. Ia practice, it was
found that other age classes or tae sexes of all
individuals could not be determined with any degree of
accuracy. GLnly clossificatiovins aone 0y Lyself wers

used ia the aualysis.

A rhotogruazetrical survey o1 =ll herds was done
cecording to the method of lroze (1Y72) where vertical
;notogrd~hﬁ of lLerds were tuk~n for analysis of
porulation structure. Taoe rowul's of this survey will
be rresentsd 1n a seperate report as soon as the filwm
nas oeen grocessed,
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The approximate localities of all elerhant uerds and
seasonal water catchments (containing water at the time)
were recorded on a 1 : 500 OCC map.

A nelicopter ceunsus of zame 1in the far Jest of Ztosha

was done concurrently with the fixed-wing census, and

the elephant numbers used in this regort for blocks

Hl - H8 regreusent the helicopter counts. 5locks H3 and

H4 were counted with the fixed-wing ailrcraft one day after
being counted by helicorter, tTo serve as a caoeck on
accuracy.

A 20£m wide strip around tae Western and HNorthern
bcundaries 1n Kaokoland and Ovemdbo was ceiasussed as
reguested.

LTne ideal situation of only oce observer with
concomittant standard error on all observations could
not be acnhlieved, aue t0 illness at the tiwme, z2nd two
natuxre conservators countad the first few olocks.

Fizure 1 illustrates the census blocks used in this
CANSUS,

figure 2 illustrates tne total auwbder of elepnunis counted
in 2.cih ¢~nsus o0iccx in Ztosna. Courarisons cetween
eplepaant numbers zad lerds in sike sestern, Ceontral and
Dastern Jistricts of Ziosaw, are .Icsented 1n Jzole 1.
Fizure 3 zua + illustrates the aumbder of elephants in

e .cn olcck in say 1Scd compared to the ralay season
(Zetamlor - Jznuwary Luc3 - lycd) and tue previous d4ry
Sraz0n ..ay LY 3.

fizure Sa illustrates tae nwaber and Jdicstriousion of
alegaant oull serds ia lay 1904 and Lecemier = Janusry
Lyo03 - 1904, Ndilp eleyn ant obull numbers and distriocution
in relation to uerd concentrations ure shown in figure 5b.
aAdult ~2legnant bulls us a ,c“0o;tago OI the total aumcer
of elepnants counted in eucht census oloc: in day 1Yc4,

and tae grevious census, are pr@sputpd ia Tigure o.

figure 7 1llustrates the approxiumute sizes and localities
of elepnant aerus aund the uilsitrioution of seasonal water
pools and gravel pilts contalulng water duriing the census
reriod. Lfhe auwoer of seasonal water sources in e:nch
plock during Tae Census 1s presented in Tigure .

figure § illustrates tbp number gnd distrioution of
pla::ant: quud cutside tiae boundaries of Ztocsha in
Jay 1904 and Jay 1683

.

o rreviously ungnown ole:zant carcasss wers regord
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TABLE 1

COMPARISONS BETWEEN ELEPHANT NUMBERS AND HERDS IN THE WESTERN,

CENTRAL AND EASTERN DISTRICTS OF ETCSHA NATIONAL PARK

West Central Zast Total
Total number counted 775 125 258 1 158
N: breeding herds 44 8 13 65
N. elesphants in 738 103 204 1 045
breeding herds
N. bull herds 28 15 12 59
N. eolerhants in 37 22 o4 113
bull herds
Mean size (+SE) of 16,8 + 1,7 | 12,9 + 3,7 15,7 + 1,8
breading herds (5 - 55) (5 = 33) (5 - 29)
Mean size (+3E) of 1,4 + 0,2 1,5 + 0,2 4,5 + 1,1
bull herds (1 - ¢4) (1 -3) (1 - T0)
Mean ratio (+SE) of 1 0,43 + 0,081 0,29 + 0,09 0,42 + 0,14
year old calves to .0,00-1,00) | \0,00-0,500) | (0,00-1,00)
adults in breeding
hards (N breeding
herds) (N = 10) (N =17) (N = 6)
% 1 year o0ld calves/ 7y 3 6,8 8,8
bresding nerds
% 1 year old calves/ 7,0 5,6 7,0
total elepharnts
% breeding herds with- 4,8% 28,6% 8, 3%
out 1 year old calves
% bulls in bull herds/ 4,8 17,6 20,9
total elephants
counted
N. l-year o0ld calves 54 7 18 79
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a S lumoer of elephnants counted in a2 20im strip
outside Ztocha National Park in Cvamoo and
r2o0g£0land.  Figures in oracfets indicate eolepnants
outside Stosha boundaries in uay 19c 3.
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Lfhe ilnvestigation 14to accuracy produced ;uolvloub

results, ulicre olccus coaid w0t e count- 41;u111u~04:ly
cy anlicopter and Ifixed-vias airecr . .ft. secauze I the

limited time gvallaole I'Or 5als C2.13Uus 200 bThe eXlen3as
anolvnu, Ehel nx“or;‘antw; oiultanecus count of one
block by ftane two alrcrult could 10t Dbe arrangod.

he nelicopter totals of vlocuxs H3 aud =4 were 26 and 175
compared to 81 and 70 witn tae fixed-wing. 1t 1s clear
taut even 24h 15 2 great enougn interval I0T exteinsive
aleghant Lovewsnt to occur and tals tyge of comparison

1s moanlnglpso.

round counts at waternoles 1a tie Lxuuxuejo Tregion
b1ov1ued some proof of accuracy ana results corresyonded
closely. In some cases large numt=rs ol ele,.nzats Were
20t found from tae alr at the exuct zame locality as
rerorted Irom tae grouad, out regicnal totals corresgonded
viell,

TLEPHANT [UL3BZ28 AUD DISTRIBUTICN

It should ve zaccerted that aerial censuses of ealepaants
in IZtosha roveal 1little avcut the status of olnuhanda

in S.#4.A. Zlernants are not restricted to Ttczha an
srend varylng geriods outside fhe rarii, It 1s furtier-

nmore nOv Known wnetiner elephnants tnat wo STay 10 tae pard
tarocughout tine yozr rcfreocnt g diccrete subgroup witn its
own br-esding cnarzcteristics, or a loose u_lO’””’**Oﬂ

¢f fawily unitz. It wignt taereiors not ol vaiid to

treat tuzt fraction of tie Lortu western porulatica of
9¢a‘niuuQ w3 eliher a sitacle, resident cr cedentary
wad 1t iy Ce aora ariropriate to resara

L33 10 téina w8 TRaporary residents, occaziconzlly
VACATLLS Tae Telritory only TO Le reyliCod oy Ctnerd.
~osulTs froa ta

toerelors 0t ue regarded &
Srends othsr tann tuo fluct. .a
alepnanss frow -

0
s oznd ;’oV‘:As arrial cexsuses spould
indicative ¢cf Lopulation
I degres of utilization
nls sub-resion.
Zifferences in ceasus block totals in Liay 19¢4 and the
pravious census furthermore 4o not Seem 10 retflect the
seasonal wovements and preferred seasonul ranges of
a seul-perianent resideat pogulation, but ia gross
terms, only the seasonal occuration of diiferent areas
cy eleghants. A few cases Lave Deon re.orted waeIre
kaown individuals have returuped t0 The suie Winter
azlng aren, dDUT Theue seem 50 De ao0stly aduls ball
:L -Llau. S

DO

The total auaber of elernants counted in Ztosha during
the census period was 20% lower than during December
1383 - January 1984 (dlndnquc 1984), =aad althoush

tne total in the Jesstern District has more than doubled
since the pravious census, 1t is still less than half
of the to*tal counted in iay 1583 (Berry and Hott, 1583).
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The closer siailarity vetween present nuuwbers (ury
season) znd 1983 - 1584 wet seuson numbers do not
sugport earlier indications of drastic changes in
porulation size frowm dry to wet and wet to dry s=zsons.
Further investigation 1s nowever still ne=ded urgentlye.

Seasoral variation in distribution is evident from
figure 3 and the wet season coinceantration areas in

toe Eguma - Oshigaauoo area and .au-loes - Ckai-Dxab

area were Tar less densly porulated duricg the dry
season. The latter area esgpecilalily coantained only

3ix eleghants comrared to 331, while the foruer contained
56 clo“qah S comparcd to 313. It 1s evident that the
2vallaoility of water in these two areas plays a uajor
role in elephant occupancy, and in fact, the ounly reason
why 56 elephants could subsist in the Tiruma - Oshigambo
area 1s tas gresence of nuuwerous geasonal tans in
ae__hb01r’ng Cvaumpbo alter late ralns in the urea, Lne
avssnce 0f tracks on tre shores of the Zguuwa 2nd Cshig
indicated that the water is alreauy to saline to o

Bhe otner wet 3eason coacentratica area 1in tae LWorth-

astern Sandveld exverieiuced a2 siscilar reduction in
olo%hants during tne dry seuwson (70 versus 2C5), altaougn
three artificial water sources remained ojeraticnal
throusihout The year.

At pro*o;t, aWDLMaﬂt LO;QQuCTatlQn areas wrore evident
in tae OJVQ actern corisr of Itosna, Soutia of wlein
Lowares ' of Qui:ovald; 3itterviater - Jonderiop -
' ; Swvlew - aus - Homob, and istfon-
Zegeb = hglinsuwel, Only thae 11I8t area wzs

caarzcierized 5y numerous seusonal water points, Tae
realnas~r ounly containling JQuJLAl rountains and
arflricial waster points.

cerians the wost lntere.ting ws, ect of elernant
distribution scown oy %nls ceasus was the alstribution

of pbulls {(Fizure 5). as it would a,.pear, bu.ls seem
t0 coacentrate in areus woere vreading aerds coucentralb
out, with a Iew exceyticis. Lo tae sorth Zast-rn oand—
vald 30 oulls wera counted coararad to 40 bresuing
Qerd nuumbers walle in the South Western corner of
Ztosha, 12 oulls were counted compared to 303 vreeding
nerd members., It could aowever indicate tint a sub-
stantial numper of bulls are closely acscciated withn
ore~ding aerds in the Jsstern District (all adults in
breeding “erds are counted 35 feuales), but not in the
Tast. Iais uignt iandicuave long Ltuulnal differeiices in
social behaviour and breading caus~d by longitudinal
climatic differences.

It is clear taut substansial movement of elepuants still
occurrad at tae time of tne census, and largse scale
iovenent 3%ill nas not ceused at the tiwme of writing.
Large auzbers of elepnaats (200 - 3C0) occupy the
R

Ckauxuejo arez 2t wresent and even mcre wovelsat can
taile glace prior 5o settling down for the winter, if



one or wore of the crucial water zources dry up, such
as Cmbika, Zindpazl or Clifants ad

In view oI tine fact tnat elephants exhibit seasoznal
emmigration - iumigration movenents as well as seasonal
ilif@“eﬂCeo in range 1nside IZtosha, taes iuentification

of sub-populations among the residents at any tize

of tre jear proves to be extreuely dirficulb. It is
suspected trat tne cnuracteristics used to typify a

sub- -porulation, such as recruitment rate and sex axd

age coupositions, may be undor greater environmental
1nfluences elsewhere t.an &t the tiue and gflace these
cnaracteristics were lLieasured. 3Such ciaaracteristics

are not necegsarily tyrical of a region and feztures sucn
28 retarded birth rates may occur in irime sewsornal
naovitat inside Etosha, wita tone limiting factors operating
alsewzers., Until 1t can be determined tuaut eucin sub-
group with its own winter and suzmer grazing area rezain
Tre: sonaij stable, the offect of amalgamation with
eleapnants from othsr areas and possibly ditferant
individuals occupying tne same area ~ach year can not

be 1gnored.

General Trends are arrarsnt L0Wever, suUCa as an lucresse
in aversge bresding nerd size in the J{est 3iuce tae
“rev.ous census, and a decreass ia tie nunber of ogp—
Jeer 0ld calves relative %0 the nuaber of iadividua

ger breeding herd in whe Jest. (Lindegue, 032, lable l,.
It i3 0ot Lnown waether taese parameters are surficisntly
accursie to lerict real trenus. 1%t 15 21s0 rogsible

that cevaral otaerr differr~uces uetwern thne Jeotorﬂ

- Tastern distrlicts wre purely climatic, wihere
g7 tastern, penilng oar7*:“ in the Zast,

toe West, 13 t » wnajor controlliag
doveunents, ag Sregnt ion zad oreeding

viich may result in differ-ns regioc: =l asrd
a3 ob3erved.

LT e o e ey
Ao w UL ATl .

fhe entihusiasm and expertise of the yilot, H.C: lloil is
asaln greatly appreciated. It wust ve eupnasized

that wnls type of census, wilere navigation 1s critical
due te iaterrupted transects, and rlrying uazaraous,
could aot have been executed without iis sugperlative
navigationaltpiloting skills.

dature Conszervators Crous and illard are thanked for
enthusiastic assistance at short notice and all o»snbers
of the nelicopter censu. sing t ram are tianked for

inforzation colWQCuod and agssistance rounderad,.
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