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Ahstract

Thia siudy mwesiigared hakitat wilisatiom of the white chingcorms {Cerieiiferiun sivam shetial}
jn 2 sami-afld emvironment end established the histwy and cuorenl stalos of the speciés,
fallowing s intraduction 1o Nambia.

hast early inewductions of white rhings to prlvate land were 0o sucecaslul doe 1o poaching.
aver-umting and pRor managemeni The valus of the animale has increased significantly since
7988, which has encouraped farmers 1o proect and mentga Thinoe susiainahly, and numbserd are
naw Increasing, Eilecdive manefement savolves protettion fram posching, reguilr monioring
anl providiog supglementary fecd when grazing is pooc. Whits fhipa nombers in Narbonal
Pasks have increased due 1o co-andinated manegement and POk oD opErt s,

epatial willsation of' a group of white rhina in & potemtielly marganal, semi-orid envirnment
wat jnvestipgiled by compaclng rhing habilal seleclion with that available, Fallowing an
jntensive msvessment of the hiabitat i the arca, odifional Afkicen trackiog technigues wers
applicd o obsrve and recard rhioe habitod selection, prazlag and activity patlems ak
approcimataly 2,000 GPS locations. Fhing ackivity locations wore yeriaid onto spatiat mops of
envirenmental parameters and gnalysed using GIS techniques. 10 this study, the ilags were
found to primarity select the dominacl, soft prass specics and arsas with high grass denslty and
biomass. They had spparently sicesafully adepted 1o Utilise Ihiy semi-arid envirarmonl,
Hahitat vtikisatlon was penerally broad, enly highly rocky and stecp areas heing avaided.

Cerlain parts ol Mamibir's semi-acld cniriroement were considered to be marginal or inkorently
unenitable habitat for while rhino due te gvergrazing and Jow rainfall, bat with manapemsnt
aupport, thinas can persist and thrive Larpsly ndependent of the available habitat, With respect
to the favoirable status of the species waorld-wide, contlnued introductions were fecommended,
praviding o®mcrs WS Rurc of managemeént coquirements. AR information booklet was

produced to assist understanding of the tmplications, meomirements and probloms when
considering ininduclions.
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Chapfer 1

General Introduction



1  General Introduction

1,1 The Whitc Rbhinoceros

1.1.1 Rhinoceros in Southern Africa

Two spatled of rhinoeerus lisserically oceur in acuthern Abrien, The whike thinaceros {Ceroothainm
atmum) or squane-tippesl Aanoy hereafter refemed te 25 *whata chimo” ar frbima®, s a large grazer (Smithers
19833 ani is the 1hird largest Jand mammal. Adull tiales weigh etwvcrn 2000 znd 2304 kg and have 2
shoulder eight of op to 1.3m {Owen-Smith 198§). The black thinocems (Ddeerar Hécaoralt) of hook=
Npped ring s a browser Siaiters 1983), and i smallur than e whil2 1iloe with 2 shoubder beigh of
1.4 1o 16m {Owen-8mith | 308}

Dlstingaishing between the black rhino and whate: rhine ppescied e o postible by colauc, a8 boch Be grey.
Hwwever, whes white hing were inftiadly identlficd o5 @ separile specics, fortd aiphtings wene beliewed 10
be of paker rhisios as they had bewn rolling in the ealearcoar scils of the wesle Cape, and they acquins]
we Eme “white® mino {Figuder {810; Owen-Smidh 1973

1.1.2 History snd Present Status of the White Rhinoceyos

Larga numbars of the sambems whits thing (Cerelatfieriam Simum smim, Bureliedl 1817, suudd be fovmd
- mouathem AfHea in the 2aly part oF the ninsteent centory cHarrly 1838). Ealy eapborers gad Buaters
wete mainly pesponsiole for the whsequent deelln2 n animal puzbers By 1929, only 120 of this qub-
speches survivead I the roceally deglgnated Umiblozi Dame Reerve (bereafier refermed o u Lnfinlozd] in
South Africs, wiih an additional 30 en nedphbouring property (Owen-Smith 19731 Relalively ecoure
Ao poaching and hanking, auenbars ncroesed and in tha 1960", the relocalon of Bnimmla begtn o ailkwer
copsecvation oreos aed mackgioa] instinued stourd the workd (Plager 1972). hMest o uciions kave
becn extremely secwssful, Far meampla, in the Kmiger Narlaoal Fark (hersafer cefimed 1o 25 Krugerk a

twelve year relntrodosan progamme refeatsd Ja5 whita rhinoa ap 02 e carly 19707 By 1993,
nosberd hid inkyeaged io 1,375 (Pimnake | 99488 h).

Emtlie {1096 t2parted the mumbers of taubam whita rhioes it the whld to have incoeased fram 4,0 in
1987 ta 7,530 in 1905, Workbawida, It 3 matimuizd that in 1957 thers weee sppooxicmacely 5,000 white

yhinas {(U¥, Rhins Group 15995, Fridrich 1997). OF thes approalmately §24 were located in caplive
gituations dwiglde the continent of Africa (Fradrich 1997

1.1.3 Other Rhinoceros Specics and Sol-Species

En sharp contrasd bo the population seeavery of the whits rhino, the black thing b bean sicadity dedining
over resen deeides, Population estimates for 1970 suggested 60,000 anwmals, which drapped ta [ 5,000
smimsls 15 1980, and only 3,500 i 1590 (Cumrdng ¢ ol 19980 Subsequently, numbers hine remained
peasonably efable 2t sround 2400 sinee 1992 {Emslic 19%6). There ere seven subrapecics of bk thina
(Qwen-Emith 158), of which Dicerar bicsents biramis is physleelly the lacges. Thia sub-apeeis b
sddpizd 10 gensi-arid eanditions {Lindeque 1984) and most specimens are a0 | viog in Hamibla,

There are two subespecics of the white mina [(Dwen-Smilh 1958). o the wlid, the wothem whie
shinooeros (Ceratatherios simum cottond) 0% oocurs anly within the Garamta Haticna! Park in Zalee
fWan Gysaghens 1084} [t ke 3 very similar apfearance, coolegy and behevloar to the southcem sulb-
species, with meinor differences i marphalopy such a5 3 sharter bady kenith, $l1ghtly Jonger legs and Tack
of body kak {Crwer-Smith 1958, Numbers have declincd from apprexiately 2,000 animals in B enrky
t950's to only 29 aoimoalz in §996 (Emslie 1996% The futare of this sub-specics femuing LongEckain A
their prapstion depende critically upsn the atability of Zaie.



1.1.4 International Lepislation

A iotal ban on trade in all thinocergs prodicts was fsigaied thmogh lising of the species io Appendix B
of CITES (Coovention on Internationsl Trade in Endampered Species of Wild Faana end Flara) in the Yata
127075 In 159%™, at the minth mestiop af CITES, the southemn while thime s down-lised Bom
Appendiz [ 1o Appendic 11 b2 allow the salz of Tve animals 1o “appropsiale and scceprble destinalions”
and the axpont of hunting traphies from Sauth Africs (CFTES 1994),

In 1997, Sputh Afiica judged thar they hud suffeciemt white thinos ko seeurs the saacies fotare aod ot 1he
Lerth mecting of CTTES they submitted 3 proposyl which sought to remave trade sacricabors and io gpen
@ market of sustainable utilsation. This propocel wag closely Tejected by 2 vole (Buip 19979, Somh
Africo arpued hal if restriclions. on trade @ s hot were pemgved, Bt owould oflow sostaimahlo
utilearion of the specits and provide some revenue for conservation peagrammes in Soulhem Africa.
However, there s Internatioasl coneera a5 oo whether o ban an any illegal trasde can be eaforead while
legal trade can @kes placs {Huijs FHT).

1.1.5 Poaching and Protective Measures

Fhiny ponching for the hom has cused the decling of many rluiw populaiuns in A fdc (Leader=¥illiams
T994; Wb & Vigae 1955), Altbough mede in hom b illegel wider CITES, orgmnied poaching and
iibegal trale cominues (Mowel| or af 1957), Rhine bom (9 wsed in the o con 25 3 companend of
waditional rocdicloe {1 Sas-Tiodfes 1986) and in the Yemen where it & wsed for dagper handles,
symboliaing the wealthy staus of the owser (Manin 1989; Yiene & Martin 19%4),

[0 wn witemyd te prevent the possiwlicy of tatal extincrlon of 1he species, protaclion has iotensified with
armned poachers being shot on sight in councried Such os Zimbabwe and Kenye (i"Sas-Ropllas [996),
Commitment 19 lw enfarcement G supgested &3 $he mod effective method of preveming poaghing
{Rachlow & Derger 1957} whilst other techniques inclode de-homing rhinos (Berger e af. 1983),

Repuiely panrolling and mondlwring of thinas in 8 intzgral pan of proiecting & population. Technlguss
For moniioring e udy wracking or foltowing Ihe chimes Foorpeinm (Cwen-Smith 1973, Stander & of, 1997)
and axlaching racio insmitiers 4o animals via born “mplancs of collacs {Pienaar & Hadl-Martn 1951),

[.1,6 Sustaimable Utilisatlon

Pucchass prites ol while rhing wers ixed by the Natul Parks Beard g oo, subcidised valuza ustil 1989,
¥rices wera Lhen sllovwed 1o resch il trie eoanom e valos ar asetlan sed they increased considersbly,
which has encouragad awmerd 10 regard the animals ss valmble nagets wonh eonssrdng,  Privats
oanership of white rhine 1s weually 3 basiness, which must make profis (o survive, therefore Fustainable
utilisation af ta animak has becomo very relevant,

Suitalnable wtiflsation has been deflned ax ha retatitg only 8 cortain proporilen of 2 papudation, 5o that
future g ig ood affected (Epellerberg & Hardey 1992, 05 [opal 1o rophy-hust white thlage (o Haribés
bul ihe practice is striclly controlled by pérmits Gom the Minletry of Envioamriend and Towdsm under
CITES pruidelines. Humiing i # commroversial wae af willife [n e eyes of some eomscrvatlanlsts {Gist
1938). However, when properly oentrolled and manoged, rophy buntiog san be o susibnable and
explagheally sound Ferm of widlisation of thine papulations, and incarparaics an elament of profuability in
refoem for cwmehip and conservel®oq on privete lemd.  Trophy huntiog may be used 10 mooope
prpulalians by remeaving *aurplus’ animals (gerrally males) which woold atherwise be usieg the grazing
reapurces of Brocdng aomesbs, or might fight and kill odher rhine [Adcock & Emslic 19594). Tee Income
gonerated from humigg soud tbe vdbue of thine pepalations encoomges oweers o Miprove security
{Adcock & Epnalle 1594} An alierrestive noa-dethal Form of humuing is the "ecohen® n weleh 3 hecr
paya ee lemsperarily immobl ks an animal (Chilvees g3



1.1.7 Ecology
i Ape Clases

Craen-Smith {[975) deflocd ape cakepories for whits thing with reapeet o thedr ancial behaviour, A ealf
is comsidered 3 hvenile wnt1 it 1s 2-3 vears of age, wlien 1 isdelven awey by Its mother afer the ik of 8
subsequeat &alf; i Is thea regarded as a sub-odull, Youmg fensbes rensin sub-adulls untl e birk of
their farst 00 a0 63300 7 wears; they are tben nepanded as cows hMebes or bulls ere repands] as adwlts once
1hey hecome solliary at epproximarely 1en 1o twelve yoars ofd. AL dls stage prime adults edablish
werrlorca end become dominast bullz, whlle yeunper or alder bulls become subordinats or suborie|ve b
these ndivideals,

Rhino 220 can be visually nsessal from the size {sec Appendix YEII, appearance and hom dere bpenen
tHilimen-5mikh e at 1988). However the beg imdicakas of age £lass can be abiained by checking
stages o toorh eruption, genersl toath wear and the surition in height of the (st molar tosth, This may
b cartted put via dental impressions wken from imnoblized anlmals (Wucher [954) or from the skl of
dexd antmals {iTkimen-S5mith o of, 19665 The highest cemennom Jine counr fom a tooth section af 2
white thino ndlmsed an age of abous 40 years (Hillman-Sedch ar of. TE6).

i Populatlon S4ructwre and Belavioky

A thioo"s home raage 13 an area whers ks physidoglcal eequlrements are met when witer |5 availablc
(Owen-Smlth 1973, and vini=s eccarding to e densliy (Pienaar ef al 15930 & 199450 Within &
eonfacd erea, an animal's e e weoally extends 1044 boundary fences and is therelore ool aslzly
a hmcilan of the amimal*s preference, Whine rhlnos are soclal animels ood ars commsiby feond in proops
of bvo of thoes individuels althowgh larger provops ars possthls (Onvon-Smikh 19688; Pienaar 15%4b}
Associaticnt betweet indbvbdusls were somedlmes etoble, losting, looper than ome mondh while achers enly
itk Tinr 5 cra] baurs (Crwen-Smith 1978,

Adualt bulls e=nd te be solitary adthowph shey may be sccompanded T fermabes ar sub-adults (Dwen-Smith
1o83). Dommant tulls ocoopy disinet oomeavedipping femriconies {Cwen-Snabih 1872 & 1973) which
they Mrequently patrol and mark by seagweting thel fresly duog agd oifianing In a powerfid spray. They
rarely leave dioir temitory, txsepd 1 procied 1o warr wnd o0 an oecasional explorabory cxoursion (Owen-
Smith 198EL

The teerlboddes of cows ovedap emepsively 3nd may encompass many budls’ eeriorlcs {Onvea-Smith
{388} When a cow i5 i oestng she will genenlly be sccorpanied by 2 boll and his advances are
apparent through hie-dhrobbing sound (Dwen-Smih 1988), Cows e 2 gestathon peried of Hé mooths
and wil geacrelly prodoce a callevery 2.7 o0 3.5 oo {Owen-Seiih 1988), Qwor e four year paried, it 3s
gnusie] Tor 2 cow not to prodoce: 2 call wnless 576 i mibertik or had kst the &l shanly after Bitth
Howeyer, scologlea| condibons may cause bimh ntervals to vory or dthe foctus 1o by aborted ey In
peegreniey (Owen-Smith 1983).  Cwen-Bmith {1588) cstimmied osms-cycle leopth @ #7-44 days,
howewer Schavarzenberpoer ef af, (199 ) indicated B cycle of appapaimiaiely 10 weeks bn a apilve whils
hine by monltgring eecl pogesagen kveb.

Rhioos have acoe sopses of smell end hearing but reladvely poor epssiph (Owen-Sioith [9E8)
Mdthauph very large, they ¢an reaet rapldly and nm ar charpe with considerable speed. The while dino 15
A relstivaly placid animal, unlike ihe black thing which |z naiodpusly aggresshee and wil charge with
litnle prowoeatian.

For the purposs of this $ludy, che total number of animals ks penerably teen refemed 10 2 8 preup.,
llmwaver, 3t [weations with six ar more animals they ave been collectively refirped so 2t & popuelation.



i3 Habhwi

The Bmsic heblst requireenents of white dhing inclsde open plains with shoi prasess, tees o provide
ahad 214 Tooes b permAnEn; wTar sowrcss {Toubert 1996), Other requirements lentifed by Player and
Feely (1060) ingluded water fx wallowing. sdequily ik biash covier and Telaitvely fal tormin, When
it chines wert Introduced te Kruper, they moved jnbe similac habitaks to thaze in e Urnfologi, o
with genlly rolling hilt and relatively opeo wasdimd (Fiemaar 1970), Subeeguen fudist of the
lanckeapa prelerence of white thing [ different oseas of Kruger indicmed & prefeeniy far open W
medarmin [owsghrub Aratum (5217, & moderale T Endon, an aadulatiog opogRpy with watEmoaTEsS:
and the wyailabllity of smedl pans for mud baths {Picoesr ar af, 1702, 1901ab&c), Accies to waber tH
{enporiem Throughou the year a8 white rhings bave o drinking Fraency of every 2 W 3 deye (Qwen-
Emil 1WEK: Smithers 1963]. o every 2 e & Says (Pienaar 19944 Jaubert 1956} during the dry stnd.

Habitais avalded by whitz rhinos were idertifled ms by Pignear ef of, {19%02) 2 inchuding dres With
dopmue bow ahrub kyers, WETY OUTIRTIOWS o breken temrain, ols with chundast abones and motka on Be
purfarc and arsa wilh & shonage of permacent walcr

ir Feeding wnd Bulritbon

The white rhine was referred 1 a3 & megahearbitore by Owen-Smith (124E), becauze it 13 2 plaot fieding
manenal with o body mase in extess of 1000k, They may lso be referred o g2 g ol gracrer {Toubert
19960 or pross feeder (Owen-Smith 1981} I is commenly reparded 25 & short-grass pracer (Flaver &
Fealy 1950 Father 95T CwetieSmbh 1973; Smoinbers 1983, Jooben 1993, ghitough nt e end alhe dry
£ea00n in the timiokos, grazing artivity concmirated ¢ [ecreasingly toll areas of mrasdand (Ckwen-Smith
1971} In Krager, white thino were described oy preferring shot grss spevies and moderay to dense
pras cover {Pianasr 1994} They selectively proe good quality more palamtlo apoeics which were
found grawing in shady arans and elong rivers as well as freshly Sprouting shots after a bum sad alao
anolznd termite riaunde {Ficnaar 1994a), Bacause they arc adapled for U intake of ke quaritiss of
fand in siupliang whers they are |ocally over-abundant they are capeble of trafoming grtland
atnucturs by ECACinWOLE graziog peessure (Owen=3mith 1931).

Aateming the nuriional quality of i diet of @ herbivere i pomible by wimg i techniques
Incloding direes aknervation of the animal, chemical analysis of ingesta {Lampoey 1963}, micmseophe
analysi of frapmeats of keat epldermis n faeces (Bewwrt 1967) v dumical amalyis of ihe quantities of
nitrogen. and phosphomus 10 fseces [Gemnl of ai. 1995,

Grazing afikzienty Wi ronsidered by Hudsn and White (1985}, who sudied the dymamics of loraging
behavbonr ead deterled Indiree! syidencs for broed habitat or patch scheetion g the basis of biorwse,
farage dlgnstibility and oiher factars, Thevries of how grozers amd Tronegers selee patchet Ter feading
indicate that m forper would leave & particular paie when its net gain From staylog draps to the sipectod
a0 from travelling to and sunkng (o search in the nexl patch,

] Carrying Crposily

The erying capasity of @ geazing area hat been diflned i the anime density 4t wlich the rate of larage
peoductlon pquale the re of farags consamplicn (Crughley 1974) Stoddan amd Smith {1937) eawlar
defined graring eapacity aa the maylmum nomber 37 ankmals that cm goz ach year on 4 given ares of
ranpe, for 4 Jpesific oumter of days, without indxeng 3 downward trend ia forge producilon, fomgs
quality, or soil condiion. To properly maess caying capachy, k 75 nereosary 1o condides verious
ceofoglcal Tastnrs including diffzcences bebwssh ceazang, apatia] distribation of Isdividual pazers, plam
apeoiks coepraliion, inderatilans bebwern herbluares, Interactens Detwesn plens and berhivores amd
scasons] ehanges in plant food vahue (Bortwick 19AE). Analyzla canncd be focssed on & sinels specied
indzpendens of their inccractions {Honbwick 19RE), eamsenuently the calculaton of camying capacicy is
particilarly complizobed in & wribdlifa sysiem.

Furceding the eamylng, capacity of & grasing are may lead io aver-ulilisation. For exampie the whibe
shine papulalian b the Umilas expanded at the rake of 955 per annum betwsen 1960 and 1971, Thla
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ineraased grazing preseunt in the exfend that arces df medlum-2ll grassland were being ¢oaveried o
shart-gruss grascland and 4lso cranted armt of 2pased siib due (o ecasion (Qwer-Smih 1981

v} Resource Partldoning

\White Thinps compote with oiber prazing enimals for tha available herbaccows (or grad] Byer ebouree,
Thelr actual dlesary selectian wlihin this resoueea may avarlap, alse nai all plant gecim Arc aceeptable ¢
all praxers (Rothma 1989%  Asssssing the degres of overlep of bebital wnd dis resqurces BErwesn
different grazing spechcs sod through differend scaacns is very eomglox [Erniwick 1925), Derbwick
{19E5) indicated that in whe Pilanesberg Mational Park, bobitots atilised by white rhinat averlapped the
with wildebeest [Camochmeres rawrinns) and Teast with the ploing sebra (Eqmre burchellll  Bothma
£1585% [dendificd ather spocks wiikch uilise similar habltats ta the whils thing as ineluding red harsbest
{Alewlaphes Betetaphor comma), eland { Taurofrages urpr) and kuadu (Tragelaphns abrepsiveras)

vH) Canditinn

Viseal subjactive amseserant of the conditian of 2 rhing 1o the ficld was deseribed Ty Keep (1571}
primacity by locking for veducrions io the mmescle a1d fit deposits aroamd the nesk and sheudder of an
amimal (Takbe LL).

Tabic 1.1 Summary of Conditlon Clares Defined by Keep (1971}

Huilop Descriplion

) e waltng af the messles in the snowlder replon. Skin ridges owee The pasterior ribs
ardi e theze dogsal protuberances ane normal,

Folr Juest belaw the epine alang tha neck [t [ possible bo sée 3 groowve cased by reduced ft
deptaas, eapeeially when the haad |t in the grazing posilioi

Maor The frond cdpe of e shoutder blade ahows 2 8 Gharp |ine &t the NEpEEETY s of
the fant fimb bepio o Wt Away.

¥ery Poor | The epine of the shoulder bisds breames wvery prominest asd there is 3 general
progressive museilis wakting all avcr the body.

will}  Toterarcthoms wiih other Species

Whire tbines generlly sespond newtralty 1o ather apimal species, inchuding predabers sish 24 [loms
(Crwen-Smith 1968). Their respanss to buman poesence wag generally to Like & defensive mosurs and 10
appeer xpiwed, rubsequemly foeing away o the divecilon of ibe spparent distuchance.

113 Manggement of Capeiva White Rhinos

McKengio (1997} demiked acteped webniques for the espore amd ware of whils thioe, which be
described a3 an coremely pawerfol soimal, best cagiured when in good plosleal condition. Al 2
sympasium on *Rhings 63 Game Ranch Animals' Beld jn Souch Afica in 1994, papers wera presented by
munagers and peaearchers o the aeatug, habitt prefirences and ageing o whits rlises (Pieoaar | #4adt
Wueher 1954 Adcock and Emslic 190; Walker 1983, A swdy on eapiive rhings wis prodeced by
Lindemann [ 19821, whish hightighted the poor raproductive suceess of pairs of animals in qplivity, A
shin husbandry ressurce manal for eaptiva animala wes compibed by Fouraker and Wapener (1956) for
the American Foo omd Aquariem assoclatlon, This detalled problems with small populaians, which
inclided yulnerability to disease and namral disastzss, flucaskars o demographic perfutmanea and the
risk of lasing penctle diversicy and af becaming inbeed, Qanerle diverlty b needed far e vigowr of
individuals and alse for the abilicy of papulations Ly adapt, singe thelr environment ig neteaabngly likely
I change rapldly wnder human influgnse, Inbrecding is of concern sinca [k may cagis eeprodusiion atd
sorvlval rates e decl Ine, resaling io smalker populions.



1.2 Namibia

Narmlbla, Tomerky knowa v Soutb-Wea Africs, o the most arid epurry coalh of the Sabar (Bromwn
9963, [ L3 known [ it Afican masurals, wilbtmems landecapra, Temde Breds nd mparss Toman
popelation,  Following Independence i 1350, e number of (Durss viging Mamivia hes prown
sopsidersbly (Hioim-Petarsen 1954), and the intetoat in wildvifi Conlingcs b nereass,

1.2.1 Haokitat and Vegetation

bnsd of Pemilbla can be deseribed a8 "arld’, comprising areas where tha anoual averags rainfall is below
A00mm (Bafima 15657, Averege mmfall fakbyets e iluurated in Flg. 1.1 (Van Der Merws 1933), In
Namibiz, the rainy sason cxeods bebween December and April and b ermetic, bwaeh spaddally and
\emaparaily, Ower the pas| deesds (e SOty has experisnced lawer than expecied Rinfall, resoing i
widcspread droughl,

Thers ar three nmin vegeluion types acs e coundty, which are desgrs, aavennas aed woadlands, e
shewa in Fig 1.2 {Giess 19710 o this study, a doscription of ‘semi-arid’ has been used (9 $hply 1o pans
af tha country fereiving betwecn 100 and S0 average mdnfall which ame salaly agvines habiate,
Areas receiving bz lan 108cun annual roin fll bave been called "wery arid” and theac include the deaert
odatal regions. Areas receiving grester than J6tmm arerags annoal rainfall inchade the tree mvanna and
wierdlands asacised with the Caprivi strip.

Tiw graselaed, lncally llad veld, may be ¢lagified ither 35 $wect or coor el and 1o some arcas 15 4
mixture of th twe. Sweet vkl ganerally oty in sreas mdeiving berveen 250 ap SO0mm Lyetane
arnupl rrindalh ood Bt where critil farage species rvnakn palatable 3nd nurions trsaghoul tbeis enilr
Ifz cycle {Bodmn 1989) Sour veld poncrally oorums in dreas where rzinfall excecds 525mm per amvum.
1% these areas, th mosl imperiani foregs species lose thelr outritional valwe st became unyralatable ot
ymestarity bod are thesebore palatabhs and muritious ondy durap the growing suason (Brodhmm 1965).

In arid rephons most prasics arg cpbemeral, e, dey Rl & vary short lime, Afer rain showers they
germinate quickly, grow, produce scods and dimppenr befocs the end af the «fry acason (loubest 19563,
Tha blomis of graes prodused cach year is rduied b the scasone rimfal] (Dye V9833 ad grazng
prossurt |1 the aze. Orass gpecles in Mamibia wee chdailled by Moller (1E4Y, and their ocomrrence in
valatitct o hehilet typs was belefy deocribed by Qiess (1971), Farther deiails of e charctemiEes of
earh apesics was provided i Olbta-Russell e ot ([991) InThis sady, gras specie have alsa boen

referred 1o 21 herbacenos tpecles, The tree speviet of Eopaba were descriten] by Berry {1782,
nriTicietd dstail for this Medy.

I scmi-arid regians a good eamelation is wsually feund between pooltpical furmatians inclwling rlvers
and roeky areay, and soi type and plant communilles (Beihme 19E5). For the purpase of this srudy, the
hebitas varistles and arasy spselas compasition were cansldered together a5 “enviranmental TRTATHELETS

& suinoary of the prinelpal categories of habltst and vepation chararteriatios is given 0 Table L2,
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Table 1.} General Characieristies of Habital aod vepelation In Sauthern Abrica,

AvEFEER Main Meln
Annual Hahitsl Vegetption | Yelt | Graa Charncteristles Meles ond Source
e Tue rctudcs deset csastal
< Very Acld | Neseet neldcs de
10Bmrs i Woal gross i¢ epemeral | eegivad.
14 {Adepied For thls sludy
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<4 00mn Arnd e e
19057, (Joubl | F595)
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werd | threugh Ffe eycle.
50w T ;’rviilﬂthprivl
nna Al L
mm,j Audapied farthis stedy.
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Habial charpetesisics vory dve 1o nemeraus bocal Fagore, and combinations altcn
pptur, &2, mixed sweet and saur vohd,

1.2.2 Enclosed Areas

Land in Namilia eao be broadly carporised # eiter Brmiand, Hetlomal Parke and Baesres (hered[ier
all called Parks) 4f commumm| areas. Stock fences ars wsaally erccted to mirk ibe boundaries al farme
and Hatlora] Parks, Cnes on area i enclosed, i effoctively becomes an acolopieal islond (Ball 1563;
Crwea-Senith 198} requiring managemend, sincé soclapgical wends ars les$ nble te regaisis themseeed
{f-anaar 1960 Management may be defincd B3 “amy activity direcied wwards achieving or mamealnlog
a piven coadition i plant andfor animal populatians adfor babitats in sccordinee with the conservation
plans of the area™ {Bouditre 1964],

Due {0 e5calating fawriem, the number of privatly ownced s conventing from stk bo game {er
wildkiteh farmiing i incroesing [Halw-Pelceen 1996). Thia change ls often beneficlad sa the farms
heohagisns |ayer sinee corectly manaped frming of endeomic wildlifi exctts lss pressure on the Frazme
capecity of band than cartle famneing (Bester | 496}

Metignal Parks in Namibla are managed to meet the conscrvation goal of retaining the full historle
diversily of heblials and peeles inthe mghon {Lecpeld 196E; Monoar 17€3]-

1.2.3 Habitat in Enclosed Areas

& habiar mey be deflned as the spacs that 2 paotleutar species teeds In arder to R Ha requAremenis,
whith e Tond, waber and sheler (Jovbert 1596} Truly potieal baklisis ocoue whets Hhore use been nb
management Bctivities En an ansa w imMeriers wih widescale movernest of animals. Consequenthr, by
arncting fences, animak movements over land whicl wes historically acasonally witlised have probiably
been interraped {Bell 19£3). Ecolagical Riands may thems e created as. the numberz of anlmals becames
unstatle, resubing in the meed for mamsgement {OwenSmith 1988), ‘Withia enclgsed arsan the habiat,
especially the herbaceaus byer, betomra mom Lependant upon faciocs such 03 riafell, prazing peesare



and akso TRnagement opat o reapect of waner ol "oeaticn, control of nunibere of apimnals, g1, Sigce
s amd. Mationa] Parks m Hamilia are gemerally fanced And provkiod with anifical water habes, Wby
da oot repnscnt entleely “oatual’ hshltat, but ome whish 1t unique end pomibly nat typical of the
mrmunding area.

Tha grazing pressune 3 hephereaus kayer <an sostdn i lersled, expacislly 1n the yeeni-arid kabims of
Momibie. 1o stunkiang whers the nanbee of grazer: i doo high and the camying capacity of the ars s
capeidad, averpazitg i the resull. Overgrazlog medlfea the: TREE layor, increzsel $ol1 eroEon and
thaeatens the gwersl] prodoctivity and siabillty of &0 coopyatam (Owan-Smith 178¥]. Conduens of
wvergrazing wnd undep-boowsing May Aubseguently lcad 1o bagh e oachment which i3 the rapid proeih
of 2 variely oF thom bushes {Bester 1996).



1.3 White Rhine in Namibin

1.3.1 Historical Disiribution of While Rhino in Namibia

Hisoricalky 8 rnge of cature] habitals WeTs Syaitmhle acress Sowthern Afries Before erientlve fencing,
the white rhina*s habitar may have rovered an wids arcz, a3 they reapeaded to fopd limitikes doring
deawght by meoving Lo oréas vber comditins wene meee Fawpurable (Cwen-Emith 1923). Recorls of the
hisiorieal disribation peav[de an indicaion of whive ranure! halitst appropeiate 1o thwir ¢eclagical
pequinsmels e besn laemed. This i af imerets gince introduckions L Breas hayand 4 spacies hisierical
dictritydom are genesaiky loas syepanshul (Griffith f o, 1954 Movyells & Enight 1934],

iplnians of e st distyiouaien of white rhins In Mamibla vary, The mod signiligant disrepany
between thess diamfEuieos covers aarkiver Wammibie, which inclutes Erpsha Matkona! Park (herealter
relarred to 29 Eioska) Player & Fezly {194i) and Penny {1987} consider that Etoshe may have been
included, whersas Humley (1967), Owen-Saalth (1973 & 198%), Fiensar (19942} and Joubcrt {1794
contider et norbern amas 10 be ouside the historlesl distibuiion, 2o Flg. 1.3, Occasional repedisd
akservaliang In north-westem Namibia have pever b substantiated [Shorridge 1934; Digalks 1958,
Orwien-Emith 1970} Since the extent of hstorical distribuisn remaing unceetabn, It is ot passibls @
ascerabn wiether B refeace in 8 particolar area s on jorodartion or @ re-inendoction. Cenpequentty for
1he pupazt of this sady 21l releaces haye beon refemed 1o 35 introductiohe.

1.3.2 Ownership and Management of White Rhlnos in Namibia

The BAinletry of Ervironrnent end Tourism {MET) manage Mamibia's Natkwial Parks and alse copoo] the
awnetship of white chines on private land by 2 fslem of penmlls, They have the Mlpwing 2ms in
rospact of white thind (Etb 1996);

i} To devalap 3 katione] hine conseralion plan
i Toddablisha jeng-tam wlzble papulilen ol &t least S0 whits rhing im suildthe Fabia.
i) Toallew susabnahle wilisation of whiwe rhina within ik CTTES regulations.

133 Habitat Suitabllity

Pisnaar (19992) ebserved thos releases of white rhibnes belpw the £00mm ralnfell isohys choold be
appeoached with caalvan and Joobert (19967 detalled e¥idepee whlch indjzued thad white thinas 4o not
wsafly surulve in drier paris of the subcoatinent.  These herrvalions conbined wilh the meanain
wistorical ditritnctian of the speciay make it chear that enclosed arss ln Mamibias eemi-arld habitat may
ot all e ighecenty suriable for white s wiboul NEnN3gCTeoE assiuance. This b further totplicated
by s unprediciable minlfall and Ypcal warkstions ingrazing pressure,

I this #udy, @ suitablo hebital @ tzken te be 6o are where minlowm mersseemend inleryention {ie. only
e Taaie provision of weter and sacurity) & reqoired 1o meet doe coologleal roquirtmerds of the whitz
rhings. I this situation, i & vigble rhino populsion s found 63 be increxetnga in nomliers, subject to
uyrarnal FACKIS Such Bs poaching, the habitet is songidered 1o be suitsble gfther Inberently or through
gand frirfgement.

Beyond the basl: provision of water and sceuriy, ihe tovironment mey be inbercoly unsoitsble for
rhinas arnd they will requlire regular managemend ots|Itance 0 Lermd of moniloting and supplemeaniary
feeding. An unsuitsble habial is iherefors consiberod to cxist elther whers Intensive thanspement
Fservenlion meawrms haye bren negessaty to erme 1he JRCeess of the population, #r where 1 level of

10
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menagement actuadly provided has boon inadequate and has resutted in a decling io the popylaon,

jl'a vishle papulotion of vhines is introduced 12 an erea with suitebls habitay, it should prodece young (et
survive 1o adubbood and in o reproduse, ie. the mowih R of s pepolaion should te upwanrds
(WG, Coonwary, Wildliks Servieer, Muskegon, USA, pees conem).  Dirth and sucrival mies tharifone
provids & primery indication ofhabiat suitability when talaled (o da frequency of cupplemontary feeding
and suhject to reeoTiéd immigabem, deaths and enilgration

To indicaie sither s ichypenily suiesble hebial or alicrogbvely o habitst requiting s cermin lewel of
TRrAgaTe intervention, speslfic key facions were essgsied.  These prime indicolors ore reeruitment,
physivel conditian {Keep [977), martafities due b0 druyght and the nasd fir Suppbémoantary feeding,

134 Habitat Utilisation

A grovp af whiie rkino weee intraduced to Karass, In tha souib-wesiem comer of Etosha in the notth of
Homibkis, Thit B a saml-arfd snvionment, whish was thought t0 b= marginal habitet, [t rece=d s
average pnrnad rainfall of 166mm between 18466 and 1997, This annuel minfall s telow 400mm which is
rha bewa| {bak Piemaar (1 5de) proposed mg e minimun Sendard for habitst gontability, The rhirin s nal
pravided with suppleenentiry feed.

Helbigt wtllizvtion parerne of thes hinos wers studied 03 esiablich bew they have adepted 1o 8 semi-arid
and polentally Hmiling envirooment. Studyg anirmly in the wid is oflen hisderad by thelr fasr of man,
unfevtmrable hehiat ¢barastorieibes ard nacnernal eelivioy pebleens (Standor o af. 180T} Trecking, or Lha
idendificaion, Fellowlog and inderpreration of signe, swch ax apoor ar fooéprint of anlmals, hes boen used
a6 7m ikdiresr seboed af bvest pating the ading patorns of camiyveroes Afcen mammals [Steadar e
al 193 1 wan sons |dered to ba applbcablo tines it 19 non-Intrusive {Bobthena & Le Richie 1#3 1) and isa
hepagnisad taghniqua Far uee moeoological Inwestipalions (Standorof o 1997).

Tl analysis of ilisaien pansms, by cownpariag svgilabnlioy of obiesr sod berbacesn [ayer whb that
sclecied by the rhlnes, was poruble uslng & Geographleal infonmadion Syueem (bereattor refermed 0 a0
GI5) 215 it a compabtortad dun proceslng syuen deslaned for ihe analysls aad displyy of apatially
degoribnad deta 1esuse g 8 tool for ecological recoarch was rosapnisad in ibe 1abe 19E0's, and elthough it
bt becoms B atanderd process in lendseaps ecolopy it remains Imas widely uaed By field ceabogists
(lohesion 194Y). It ensbbes leyers of enviroamental parametors to b comaidered wilh respeet to animal
loeations, and alsoe ellows spatial smelysis of these date. For sxample, GI5 was gped to examing the
characioristles al hlsek-Aziled praicie dop (Cymempr Medevdelames] colomics i Montana, wilh Babilat
paraenetery including slape, specd, Tand tenure and dlatanes from rosds (R eading & hsichett 19077

In this gudy anlenal koestlons were reconded with 3 Glcbal Potiiooing System (hereafter referrad in as
GPS) reoeiver’ whith provides o podiion fit vEr cipouls from gatellugs. A homdbeld racelver was sapsined
to have an e euracy of approximately TIm {Augost o ad 194



1.4 Aims of the Present Study

The prescnt study aines 10 establish the cuvent atarns of whits chino In Mamibis, b ienlify the main
factoes infloenciig Introdurtions and we delermine hom whies thbnas dillac a pemi=ared enviranment,

Bhing Wilialon has been imienpreted by using O15 1o eyeate apatial mops of govicanmental pammeters
nd Babltat typess, which wers analysed with tespeet 16 thing mavernents and activites. The findlings
were compared wish studles in other areas [rg Owen-Smith 19733 Aiwthwlel [9%6; Pienoar |993e)
Thls cnabled the starus of g white rhise b Namlbla ¢ be consdared with respect to ittt warld-
with: aml whire posshile conchysions have been dmwn concerang the frure of (e spetles.

The spexifte objeclvea of the sty were;

1.

To defermine e current <fanms of the specf= In Homibiz and to recaname the hislary of 21l
introdured popelatlons i games farms and Batlanal Parks.

In K:aross, an £oclosed semi-arid envirasoment within 2 low rminfall area aed reprosending poeallally
marplmal while hxo hebital

)

k)

)

Ta sarvey and map specliic covimomeaia] pamelcrs (hechoesoos R and hablan, wse
mlvariake analysis leelwbques 1o determibz omogenaua srces ad map thess with respest Io
landscape feiur

To complle |aformetion an the rhioes incleding berbaceous layer and bhabits ackotion, e iwity
and moeveoents, Inter-relatiomships bty jodlvidoels, thelr conditimn and approaimate ages.
T petprise cxplacalions for poor retrilment.

Uslag GIS oo statistiea] analysla, 1o establish prazing prefarcoces and dentify ptems af
habilat =lecelan by relaing thine wilisadon of emviromenta] parameters mapped in a) abere
with activiy and locatlon data collected in b) abore,

From 1be abowve dara:

a]

bl

e}

d}

To dsxuss the cwrent slustlon of the white rhine in Hamibia whb respes ko the sates of the
species world-widk,

To |deoiify e main facors [ofluenclep the success of 3 populstion aftzr an imroduction b
Mamibia In terms of managetnenl, habitst sulability, population sine asd eampasition.

To determine the catent to which a senl-arld envlomment |s inhersoly suitable for the
introduwction af whioe rhinos

To discus the o of the white rhine in Mamibla sod sppropeiate kevels of mRlsgemer
i covewian bo assist ther tarvival.

Ta produce an inkermetion bockler emifying best peactices far the introduction and
manapemeni of white rhinot.
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Chapter 2

White Rhinos on Game Farms



2 White Rhinos On Game Farms

2.1 Introduction

2.1.1 Background

Whits thlnos hove been groduced to private e Farms o Wemibia simee the early 1970%. Whils gams
species Teligenous 1o this tecion 32 adepted to the semi-arid environeeenl, the expens bo whish e
ceolopical pequircmnents. of ke white fhlee a3 o Jarpe prezing bechivors, ara falfiled o wnceriais, o
camprehensive Teconds of the blstory #nd sistms of theae populatlons weee svailsble and the primcipal
favtors nfwencing their sueress, Ecloding mapagemcat Eppokt provided, have not been examined i

detali befors

212 Previous Researth

Youbert {985) briefly deactibed the hizary of one of tho white hine lotroductitns 1o game Eums in
pamitis bt otherwbm: thik topk has mever besn eponied. o Scoth Alficy, the progress of PAUTHETMUE
iniroductions of tha speciad 1o game farma wan moilored and recondsd [ arveys by Buis aod Anderson
(1929 acd Buijs ond Papeafus (1596)

213 Aims

This ¢hapter Rudies the introductitm of the white rhinoceroa to pume farms in Naenible, wilh the
Fllowing principal aims:

e Tocsmblish the cament status of the whits thing on game fames n Hamibis d o deinil tha blstory
of the populatims.

»  Toidentify tez tmaln fEcers which have infuemced e srceeas or failon of tRe itoductions in e
sl anthrapozenit (manapemenl), habitat suitsbiling wnd population compasion.
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2.2 Mecthod

Amﬂﬂmtmmmﬁﬂ oot by comasting svery gAME T in Hanalbis which has ifurndwed
whilc thinre, The frms wers indially comipeted by telephone and Informed of dhe Indemtiona of the
peofect. A wisil was then ade 1o Toezd of the farms and the cwier OF MARGEST Waf asked to help
compleie 9 QUESTIORNATRE COVENE the history of taeir white thino. This was carled mut oo &0 wformal
basis pnd notes weee made of Ay cdditioma! driils of nformation provided. All potentially relevant
facto g were incorparated 10 T survey 1o @nsure mesrdng of ary details the fanemer may recall. IFany of
tvese factor produced na resubs of signilcance, they were [er disregard=d, Three fms cauld mot be
condacied, bw of which oo longer possessed whike Han

2.2.1 Game Farm Survey

The murvey questionnain I attathed ot Appendiz Ui, Dais llestsd by ihe quesisnoaire caversd the
history of U thinea a3 well aa Tarm and manopement deails, inchuding:

B Thmmh:rﬂl'rhlnuiu]muihmdivldudiﬂmdnacatthmufulumphmufnﬁginmﬂdﬂt
afrelease;

i) Mumber of cabves borm, 324 afcach alF, other population ipcreases. Mortalilics, cauwss of deth,
pest-martem reaudi and any $lans of jliness,

(i Mumber, e and sge of ring 8l pravenky

v} Mugemenl required M eey Lime, $c., dupplementary Teeding, provisian of water and monitoting
sctivitles.  Frequency of aightings and lecatons. Recorded ohservations on conditian and
Bchar s '

v)  Matleation for litraduting rhion, Avamncss of the Mnamcial commitment invedved wah the
|stroducibon and maintensnes oF hino. Anticipated reuma bron this investanent Sran bunting and
pheoto-tocriem, Outcore of the felence eommparsd with expeciatiood. Enowledge gained about the
species, and witlingness b undeviaka & possible releaw of eddnional thines;

v} Geaernl awartocas oF the slans of Ihe white rhino in Namibia wt prescot, for cxample the
{imrodyction of thloos bo Exgaha; :

vil)  Knowledge ol blology and cealogy ofrhinog, snd Interust in olbtaining additiomal infermatien;

Wity 1F avallble, farm ralofdl Tecords;

i)  Estimaes of the pumbens of sdhcr grazers, IF knowat, to allow simstion of e total Erazing
b Ll

¥} ‘Water pvailabibiny and the ype of wawer;

W} Poaching incidents on the farm and preciutians talcen to minlmise the rhk;

kfl} Amyother items of concorn of inderest 10 e farmers.

§f tha pwner ofered scoess La the rhinos, 2 briel vijusl as=Rmen of b= kandseape and thing conddtion
{Kesp 1971) wds eamicd oul Landscape feanwes wese ooled B ks of topoxraphy and piber
distingulshing features.

222 Additional Sources of Infermation

To suppiement the data eallecter fom the furvey additiooal informasion wos dlso compiked.  This was
cotiected an an dnfsrtnel basis thraughowt the sludy perlod, primarily from the Talkowing soucems:

1] Tha binisty of Evvirenment and Tourisch {METY, primerily relating te ther mwle i M i Lol e
pams Farmy which Tncludes wisits 10 2l game fioces, yegeianion aasasments amd [he isHe of
hunding copecasion, MET reconds of permils bisied 19 individual farma were coruulted w0
condirm dates oF {mparts wned hunting events.
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i Seyeral pa-MET emplhayess with previons invalvement in rhines provided valiable packpreund
informmian on seme of te imtrrd Lartion 8,

i} The Protected Resaurces Unit (PRLT) of Hamibia Palicz (MamPol), with respect [0 cas<3 of
poaching and the assisance avatlable fo Thind nwmers cancamed with improving paiectian.

i) The Rhing and Elephamt Foundatrm with respect 10 sUlvEYs of white Thine on peivate tand in
South AFLA

2.2.3 Analysis

Al the survey msuls wert compllcd on & datalase and analysed po provide e [abloaiep informetion.
Recards which wern vapne, possibly anecdotal o derived fom remats of anretavad soursed wers marked
as stz asd ganerally eacluded fram the analysi

I To estghlsh (he currenlstatos of ihe white rhing o0 Game Farms io Mimibla.

cnown desails of the cxising pepulation af whik rhin {ncleding locxiions and pepalatkn compasition
wia neatdbed am) recomdel.

in Topecansirucl the bisiory al latrodoeed popuhations,

Al relevans aspecis of the progress &nd rewerse of Innduesd populations femificd fom ihe Furvey
were #iaminet and recarded, 10 establnh e Jarabonns far fulure refiarence,

(i) To [dendily Ihe mala factors influencing the sucees af dke intepduciions

When axscasiog the himory el each papulatlon, the pracipal fack:s whith appetred be have inMucnced 9
progrei were comdidercd. These Fastar feil Inta dhe Rllawing cavegorics:

& Aetuopogenls inflnences, ineluding mansgermen, prection, manitering and wolisalion:

By Iiablea soltabifity f terma of recr fteat succes, Frequeocy of supphaneniy feeding, phyical
condition and mecislitics due 1o drought These paramoters were conaidered with rezpest to incal
enwirtmmental Tacters [neluding hahitst type aned urklisation, overgrazing and amermal mhinfall,

¢}  Population compositicn, i terma of il populaton size and numbery of maks.

di  Additlona! fzzwr Incheding fanm ize, diptaxe and bredbis,
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2.3 Results

Summaties of the ease bhitories of gl the game Fama i Mamibia which have expeclence of the
Imrcdnttion of white chits wre described in Appendi I¥. Al additional and signifbeant facts relating to
£ach Fum, as sbislned from the surney and ol J0UTRES, WEE inchided in thess supmaries, The famms
have becn samed and animal aumbers quoted s ol farm ovwnerd gave theie cansent for Gais. 1 2ll of the
tables, Farmn have been lisicd in arder of [nitlal wroductlon dabs.

23§ Status of While Rhino snd History of Fopulations

White thipos, both imporied and oalive-bom aninals, Baye besn immedueed (o privile [ms and
povermmen property across Namibla sinee (he carly 1970’ Fig. 2.1 shews the seation of these farms
within Nammibix, Tahte 2.1 summariaes details of all identified releas=t. This inchdes animals imponed,
pransfereed etwmen reserves and thuse sold wilthin Mamibia. The overall nomber af white chined
fepacted Lo game famis i Napnibia was 52 (4349, An additional [ {33} o passitly moce have been
gald o by Cjiwa whkhin the cowntry and & aobmels (3:5) wers cachmnged betweon farme, Mo thingd wert
1demilicd & Baving baen exparied fom the coustry, elthowsh there kad been mn waknowe Rumber nf llve
salea and WABI, Otjlwa and ™t Etjo were all cvmed by geme deales

Tabke X1 liblory of Relesget and Erbtiog Numbers ol W hile Rbinos on Privaie Land In Namibla.

Firm Name Inklal Release Numbert Releaced Mambers exlstipg o 1597

Your {m:0} fo:Funkooan®)

O |wa 1871-1813 18 (%0 22 (ki)

WARI 1871 16 {&&] 0 [extioet ToLTAR

QRarengs 19751940 18 {%:5) 0 (7 pelecaled 19543

L1 Etls 1075 | BAZ 16 (2E) 13 (5=B)

ella 1981 Co2 0 (caninet 1993}

Oy mba 19%1-19%4 5 (1) ¢ {extmet 19953

Waldeck 1552-1940 3 (1D 4 {32

Enfand 1993 B (14} 1 T [l

Oneavi 115 T 243 1L (45720

Schmalde 1593100 2L 1 f04e]

Efutuo 1924 4 {11 4 [1-4)

Dropoks firdd B 7M4) T[4

Game Farm tolal | 1971-1994 103 {d6:47) 89 (26:14:7}

—— _

* Unkacrn Inclades thines whose sy wnknown sy well 43 nmeiure mnimalt

Tive relationgbip ®etween the namber of animals inltally Infroduced and the present populstion is
illustrated |a Fig- 3.2

The history of rhino population mmbers for cach yeer since the fndrla! inmeducilon is dewlled in Table
2% with ceriin approaimats figures piven in brackets. The kol nunder of animals in 1996 and 1907
has been [ncreased fo el the snimals which had been ranslocawd to 2 Nudigrsal Pork, but which wees
sill alive, These figures weee wsed 1o cakulyie an ennual Increase of B.9% in the number of ching? an
garnw farma between 1957 and FR9T.
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Flg %t Map Showing Locarlon of Gacns Famis in Hamibia
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] %rx Ruthos

Oc the initial releagee the overall sex ratio was 4547 males i females. This compares With an existing
awrp mtia of 26367, which [ gimvilar ta the Inltial ratlo.

in LTS FIAHE

Orerall &} deaths have been recorded, st of which have wn stirbndebde cavse.  These ae dasiked In
Tabk 2.3 apd summadsed o Fig. 2.3, Mo mertalitics kave occurred oo Epako, Ongave, Copoko, Safan
pnd Waldeck, A redoctlan [0 the number alf individuals on ssese Bsema was duc te liwe sales or
excbhanpss. Thede neluded deven fvam Ohoroopgs, sleven Fom Onjivea and ah pnkomwn aamber from
WADLT

Tabk L3 Koows Cavicsof beaik

jl—— —

Cuoye of Death and Laesilon Nuamber
unted (Mt EYjo &, Dhoronge 14 Clestamba. T2 Cljiwa 1 +; WAL 124 0

Honled alter refesse dus (0 ranspant Injury of 3 beoken Jaw (Mt Bljo 1) 1

Pouching [UtJm‘:lJ- H ﬂ'“hll Dhnr:lrlgn 3+} 10

P“g-hinl aliempls ]ra.dmgtufar.ll injurics (DMjima ) 3

Droughl (Cborongo &+ WADI 24; Mt Etjo 2 hier) 10

Anthrat {Okatuenba 4, Oujiws §) ¥

Frimfca stiedd fghilog (M1 Effo 2; Crjive 1) 4

Kllled by balf {Okatumta 2 bath calver; O°vita 2 one <l one sub-adull, b0 Exa ] 5
Female Xilled by hull accompamying 3 cow in oestoua 1)
Ero-hunl brial B cubseqoent tale, dled in boma due 15 previous Infecclon (Oiwa 1}
Cuptare reliled glreas and [nogeq ol be anagem ot (chmidi 1)

Septle wound fellawing Anthrax inoculation [Waldeck 1)

Muturelcannn

| | |

n Recrmlmenl Adseskmenl

Fopulatlon sucorys wan greded by assessing the leve] of reorultment with respect o the popakstion
compoeaftbon. The u-pmdul:t[v: avcoers of sexmlly mahers fomales wiibhla sach group was aigned an
whitrary reomuitmend iing, fackor acsondiog s the aumber of Glves succeafully recruitsd, Recrulneent
was mgarded w exexlbend 17 84 adult female had 2 wean inder-galving dnberval of appraximetely bao years.
Birh raced in populaiong wih o seseaf] ceendimend were aawsied a9 peod, fade or poor.  Dirth
details and the reepuitment rotlog of cach fanm were provided in Tehke 24, In cases whem an
introduction wis relative |y retend of whers g aex eompoaition alibe group made reeraiment mpossible
thls was noted,

It must b recapnised thal the recriilment g B fesl approsinaion, which i camplizated by lesar
Ingluding small poputsion slzss, eally, IF more dam fad teen available, wthe binh raro could be more

wccwraely caltulated with respect to B population of knowh ags dnd sex cooprasitler, Facioes which may
inroduce potential soorces of b or error include:

» 11 was necessary 1o rely enainly upan (nformailon from the oweer or maneger of cach shinge

populsio .
+  The precise age of animals is oiien nol knawn, merely ihe owner's personal opinion or 1hei gancral
age elaise Comequenthy, the Time that kemales reached sexl matarity and the ages of sub-adults

were not always known,
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¢ Since many of these populations were esiahlisked [ the Tast frw years, pllovance can ol be csily

made for ke disterbanes of transTaestion, whick may came a delay in the siant of breeding,

I was mamemed that o cows wers pregrant on amival, whidh may fot be the cake,

Accaunt meeds to be taken of the rumber of males and Females in snch pirpulatian,

The 3Lz of the syailile praring arey will probably affest memuiment,

Since the overall nomber of znimals invelved B po lorge, & sinple o wnusial evene may have g

Jisproporilanye elTeet upan the $tatfsica.

= The lamger Evroduttions oecurred 1 the 1970% and are Iess weli docnened. The bistory of the
emaller, mede recant rebeases are known In much mone dstil and with 3 higher level of cortingy,

* 1 4 &

Table I4 Frtroltment Ballnpg,
-— .
| i Nama | Betwils of Birhs Recruitmett Railsp
M Drtails opceni, bat known ko be good Cermnd
WaEI Unkrtoan: nknewn
Oheronge L knworwn, 1ol ght 16 be poor or mone Utknoem £ Poos £ Mene
Mt Eifo Uncanuir but succesyful wiil more than flve ealves barn | Faird Good
it ﬁllmmmu: to oo female Frcolcon
Autumba | Faur fewales, produced twe calves over chght years Pox
Wakdech Sinan 199, b G2 ives 1o one femake Exes lbenr
Salari Since 1993, one <alf bom “Poor  Fair
Ompava | Since 1993, iow calves bom. Fair{ Qood
Sehmbd] Mol presendly possible {onby one thimg) Mt poaabhls
Epako Hot przsemlly pessibhe a$ no tull of rproductive age Mot applicabla
prssent -
Qropoke Sinee 19, o calf born Foor [ Falr
O several farme wilh feeent [nraductions, the 1934 tn 1937 raboy season hos resulted In calyes being
borm. On all farms with edult eows and bubls, cabves had been bom &1 bome lime, althaagh precise

Muienteers wem samefines Hokavallabls,

2,32 Mnin Factars Influencing the Success of Introductions

23.01 Anthropogenle Influcncca

hy

Managemenl

Maoat farm mananers or ownery were foond 1o be knowledgesble and interestad In white thet, bt
hiscorlcsily o variety of standards havi existed. Some rhing ownership has resplicd from o purchase by a
wetlihy Bveser who had farely wisiled tha [arm b had emploved @ series of short tam managers,
leading 16 the oocasional lack of continuus moaitaring or pritection ol tie timos. In additlom, (e fow
Prices during tha early years of introdwetions appear 1o have ked ba 3ome opportunistls rhioo purchased
and shorl-slghied managemend, Curreot standards of care and protection are mach Emproved and awners
oW very dwiare ol the hlgh value of thelr thinoes,



[ }] brianlioring Apd Peatecilion

The amasgements (v monitaring of animals and andi-poaching patralt an esch pame fBarm which bog, or
previously Bad thines, were detailed in Table 2.5, Chrengo, Mre Behmis and WAB have besn eniited
Shnce they wre ot yisied, and therefore pratection dedsils wera pot fully known,

Tahla 14 Monilarlog end Anti-Foaching Aciielilen
Farm Name Mouiloring and Asfi-Paaching Actlvitles
Oljiwa Paily monfioring patrals by fawr shgers on foot and an homes, Records of

[deolfbeatien aorks af each animel and By siphtimgs ore maintaloed. [n e svenrof o
mlsying rhine, grownd and sir search ix camrled o, History of prablems with poaching,
Cumant and-poathing mestres inclda showing an schive preseoce olonp the fencen,
Apecially 4 night. Guerds will probably be armed seom for profzction apainst poacher.

Mt Fija Weekly manltoring af Blark and whilc rhigca on (he pround by ant-poeching paols,
Al enordcred o 1he 3 and sightings an pamo drives ane recorded. One meper [
solely msponsitle for the rhinos  Modhing has evidenity ever been porcbed fom Al
Farm,

O'rila Elghtinga meneally noted duriog normal farm patraks. No ather propective measunss.

Chaiumba | Sightings were poied daily or weekly by e owner and wookers, Mo enipoaching
patols. Some problems with poaching n ihe past, oruming near the road far meat

Wiallusk Slzhdinga resorded by vwrer and if 2 poriculer andmal has been absent for 2 week, be
will look foe it Soque posching of cller animals for mest ¥y the fence. Fenes pamel
oocs 3 wetk, Helicapter on fare whiel i flown if necesseny.

Safarl Always oot person on the fam who patols cach dey oo foor of mochike, Sightings ot
|east every othee day. A very remoie Fanm bulno posching hlstory.

gy Moattoring bas varied according wo [Enagentei. Save The Rhino poovided advice in
150, Al prosem three aotl-poschleg guards ang employed end sach rhing B located 2t
Ieast ance 3 weeke

Epahe The rmioos ore oitco Tound at the water Tube in ot of the lodge, wheee supplermsniary
fecd is prowided. They are occesionally falowes [T 1hey bzave the weter hole becauca
bt farm is by 2 main mad, and the thinos often walk by this Rknee, Mo ami-posching
patmks. A few problems hove oaourred with oiker game being 1aken for meat near Lhe
road

Orapsks Sighied every day by one fall Gme empleyer who 15 90Icly feeponnble. Anmmak are
located in o small enclosurs in i cenire af the Fam, which intermally provides geod
prakeciian. Wo problsms wilh ]:-um:l:u'n,E_

£tjiwa Game Ranch has ewperiented mos problums with posshing pecemtly. It has the dissdvaningn of
bemg gituated on one of the countrier main Toeds and i widsly kaewn lor thine ownerehip, Mooisring
and sedurity [ therefera mogt intensive on this terme Mamy of the ather farma are in rokively jsolated
arcas and ane Pebs well knpwn, pesuling bn fowey poaching incidenia

honworing and pratection of prsataly owned whita thinos is eniirely the respomdbility of the ovmer or
manager of the game fam,  W'ithm Mamibia, the MET (Ministry of Envingamert and Tearsm) provide
advice o tomlorng teshniques.  The PRU (Profecied Redowces Unith branch of e Police are
respomsibbe for shino secarky and for investigating cases of poaching. Thiy have compiled an advice
leafict fiar thine cwners sondaining infermation on poadhing, manggermmt nespoosibilities, monTwrng,
fechricues #nd mxutny massures,

Dre-horming of thane was cwentioned to Al the famers in the survey, Nune would consider dehoming
Il anlmals 10 detcr poaching singe the resulling sppearmnce was congidered demimengal 10 thelr appeal
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1n (Dwids, hansars and ommers. I0de-lowing wes underieken on famms, K would be #n exlreto measre
{0 decer poachers,

i Mocivacion

The farm ownars roasens for wcquicing whits phing were Isted o Table 2.6. This provided o mdication
of theit infenthons end s'hether MAXIEEMEnt sracopy was simed ot developing a lng-lerm swinskde
populatlan. At before, Oharotgo, Me Schmidt and WABI heve becn excluded from the table 28 theae
Farriis were not vistlsl,

Table 1.6 Owners Bodicsted Intentlos for the Rhine Fopuladon,
Farm Nanie Hunthis Photo Taurlem Lave af ankual
Dljinza Yer Yo
Bl Fijo g ¥es Yes
vita Yus Yes
Okaiemba Ye I Yes
Waldeek Tes
Salari Tea
Ongave Yes
Epiho Vea

" Oropoke Yot

When thines wire purchased oo CHjira, Ohoremge and WABL, thy (e ovees were koown o be game
deakrx [However, It 15 nal kmown whether any rinos s« sbsequenily sold on fom tese fams, T
was epparcat thal cwner punchesing chinea primarily for hunting tended 1o scquire the Jarpsr groups of
animals (WL Exje, Ofiwe a0l pobably also Ghorange and WABT,  Corversely owners puechasing for
v bove of the animals and for phedo-tooreim wer ks concemed aboot the proap size or composition.

From dizcussion it was Sourad thal neany farm ewnery and menagecs wene mere inteceated in black mther
ihan while ihings, eewever the white rhino was the guors alfordable of the two, As ooe of 1Bc *Pig Fine'
Africoa masrnsala (rhing, ekephent, buMeln, leopard and Higt, the fpemt of the whits dhine for bath phets
(ourisma end for hurting |3 obvlows,

v} Uilcatle

Trophy huting sétounied for the highest nanber of moclities, The nomber of aninals roply huoted
recent years was derived Fom ecords of hobllng permits ssucd 60 farms by the MET. 10 some cases
oy recent penmit recorda were availablo and consequenty tha pedod vestigated varied between Famms,

Humting prices in Hamibin wern known 1o vary Goom NES0000 to MS72,000 1n 997 (approce, WE 7.5 ~
£17, hosewer at timea. some mimals have commanded rawch higher vales, Hunting has been poactized
reasmatly exicmively in the paat, but oy ably ocoucs i popataicns which are deadily reproducing.
On Mi Etjo 1bs lad adult bull wes nemoved by lutiling several wears priar to the survgy, (bus halting
recrudtmeend end In 1597 there wevs oo calves in ks population,

Ero-huming has ressnily beco pubibeised a8 i altsrruniva technlgee afnondethal willlssien and Cyive
ia the anly farn it Mammibla which has tricd an "eco-hanl* {detedbed in Appendix IV]. Followitg thiz
experitries, Whish rexulied in the dexth of e i, Ihey are taw cautionk wooul eAmying out Further
huhuE,
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Prafw fiom 2 pepulallon may also be derived fren the sabe of live andmals. Qfiwa b fhe only fan b
pramfbin which s known w have caried ow live sales, bul thert may haet taen others Az auction in
1995 whine ririmg were reachiop NS S000 each, Al beast eleven anlmals have becn sald to otber froms
in Hamiz and thess were other sales to uoideotified porchasers which could fol be gaced, This sebsz af
exress amineale has become mmomTmom Since it cegquires A krge and successfil pequlzbien and thogy
hunting was more profiable.  Oifiwn abso eaprssed concern that shey wene imable 1o canfiom the
suitahility of chino bayers, which eould hawe: led to purchases by incompebani vwners.

2.3,2.2 Habitat Suitability

A defimition of the factors conssdered to comprine B suitbble habimt for white thing i givea 0 Section
i.3.3. Toevaloze the suifability of the kebleat, a range ofindicalors derived from the papulstion hislarles
ob4ained from the ganee T survey may bo wecd

i Ixdleator of Suitabdiky
a) Maortalilies dme 1o Drosght and Recraliment Asdessment

Deamh dwi b draught serurmed on Ohoronge, WABT and bt Eljo (Tebk 2.3} Ontwoe of these Rainng, the
moim reisons N theae Tosces appeared to be overprazing and inadequate manegement. Recruimem i
weme pog7 o Sabri, Okatumba, i Ohocaope (Table 24}, This mey heve besn doe to manapemert
factors, habdlal suitshiliyr or popolation sim.

) Supplcmentaty Feeding
Supplemeotary Teed of Lirerme ar clber honvested prassea was cometines provided 6o chinos. I cases
whan supplzmeniary foed had been provided, it may be teken to imdicate that e i) graze oo ihe fam

wis insufficient o wantain the anlmaly in good condition o that tlene, wwally dee i fow rinfal) end
guargrzing. Table 2.7 dretails the history ol soppl=ment fe=ding recorded.

Tahta 2T Provizlan of Supptement Faed.
Farm Mamgs Level and Freqoeney of Supplementary Feed Frbvided
CHfiwa Every year for mast of the year, bepan In Juns 1995 and n April 1996, S40¢ dicke ara
alse put ot althowgh ot wsed by rhiops
il EX| 0 Frovidzd when the rhinos wisibily deiepiorae In condilon, which i very nfequerdy

(according io owner ) Oelafsed Howaver, apparenily the anlmals tave been fecd every
year sinew the mid 198Fs (K. Venzke, oo BEEL. MET and B. Lowk, MET, Khorjoas
FRr). COTNT),

o™via Hever provided.

Odaiumhba | Provided &0 the end aif the dry se3oon alowat overy vear.

Waldetk Fimt yoar provided wes (998 which was 3 very bad ear, sopplied from Jens io
Jamuary. AlR> given howse fybes,

Safarl Minigal Lucorne [y provided, svidenily m 1ame the animals esd nal for netrition,
However feed wat baing provided when the farm was vislicd in May 1098

Oagave Hever prgvided .

Epa bt Proviced cvery day et ibe water bele in front of the Iodge, except during and just after
the ralns when theze is & k¢ of grass. Vitaming and molagses arc als given on the
{ meerae. Sall licka are availabls, but po wsed by the thinos.

Oropoko Lvcerng and harse cibes are pryvided all year romnd as 1b2 enchasurs B oaly 10000
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Famd owners generally provided supplemaniary fed when e torditivo of enimals had viTDly
desersoratad and ateaslanally 1o habinmame them to ohoervers, However, i1 many ceses farmers reemed
rehuciant to diclgse the axra to which supplementary Teed was being providad.  OF the nine foarma
curveyed, seven bad provided this at same e, In 1994, foar faems had been provlding Luceens Bs the
primary pgurer af their chinog diet for ovee lour marahs.

[t was moted thar che prir of things on Ovire tgived without supplemencary feoding. deepite (he Jow
rainfall Akl averprazing o (his ferw Similarly, hoeeding on Ongave had also spparemtly Aol bxen
adversaly slfectad

el Physieal Condilon OF Anlmaks

During the sirvay, same conditien Bexesaments werd carrled out utilising Ihe techniques of Keep (19713
with the Faar semGtion closzsy In Takls 1.4, but 2ce ¢l weg sarky in the projec, the ssasmona lecked
tha benefit f experianse, In addidien the thinoz wers not seca aa every (eom, However, 1 was nated that
ihe rhinent b Ofdwa which were regularly swpplorapntary fed doe te Gevers overgrazing, wens ¥isitly in
very good condlelan {see Pig, 24} At Waldsck a 1hino cow with an approaloiately sis-manth old el
wos seen In fuir condition

i Lacsl Envirammeriial Fagtors
e Habitsl Typed

Parsonal notes mads daring the survey on the Badeeape, wendiand and graseland fypes were found 10 be
npdaquane, dus to ek of time on each e visi. Therfore bocatione of farma with respect bo main
habicak fypas wern heced g 1z habbal mep by Gles: {1971}, ste Fig. 2.5, Dewils of the main vapefarinn
characicristics of thesa hahlials were tabulared in Table 2.8, Thiz infesded that of the aveilable hablial
typea In bamibia, the majerly of frms wees in theo: main catcgories. Exceptionolly, M Schinid's farm
and WABI Tl oatside theses caregorias boe 16l iy kmown oF ihesr Ineatloas

TohlelB Eavanna Type asspelated with Game Farm Locathins aeross Mam o
Farm Mame Savanna Type, Descripibkon 2nd Vegetallon Type Mumber (Fig. 2.5
Ongara bopane Sawanme Cofariossermun mgpate 15 characterlstle of this wepeation ope
Chorongn | Mapane wees ane oflen peesand 0 Avetine ameas, and |n cermaln soll opes. Mopane
Safar sturub e Tourd an ke Halng snd mosndaiy slapes, (73
Epa ko Toombush Savamnz, Warles cossiderably, ti (he typiml fonn i gress veld
Mt Eljc imersperged Wil trees and larpe shruls Carpe 2rpac sre dominated by Aoaeis speois,

{rapaka an] bush eocroschment by Acacie meltyEre s becomlog incroesingly common. £
Dijiwa
[¥'vita

Chatumbs | {lightand Savanna Incorperates e central meuntamaons areas of e coominy and is
Waldech, characieristd by toea such s Combreram apiandurum and Acaers speciss. (1H)

Echmidt | Camelthorn savamnd (Central Kalharfy, THIS [§ AR OPeN S3vanna with a gnod frass
cover, where Camelihem Acais orilob, is the dominont tee. {12)

waBll Forcst sovanna and woadland {Marherm P-.'.slnhri]l. This arca extende from the
Waterhwr g pleteaw and acrosa The Coprinn strip. (14}
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Fig. 24 Bhino on {4jiwa
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[ o L Yegetation 1¥pe o
1 MNomliem Hendike
2 Coneral Mamal
3 Southem Wamib
d Tesed anc Sucoulemt Steppe
5 Sabine Deert with Dowerf Shrub Savanns
[ Semi~d=ser ard Savanne Transllan Fooe
¥ b pame: Sawanna
R Mauntein Savanna and Karsaveki
o Thawmbush Savanne
1] Ifghland Savianna
1 Dwarl &b Savanna
112 Camelthon Suvanma
13 Mixed Tree and Shrak Saveane
14 Tree S3vanna and Waodlands

Fig 2.5 Halua: Magpy with Bespeet 10 CGiame Farms in Mamibia ¢frane Gaess 19713
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| Hahltot LtBissritn

The awner ar managzr of coch forme was asked 10 deseribe the farm arcas prefeored ond ovoided by 1he
thirea (Table 2.9} Thia rcfkcts rhino utilisotion of the farm erco, however giphtnps may Bave boen
biosed by eamc of viaibilly which was aifealed by the thickoez of the bush. Owersdl thers secmed ba be
sonsikerablc varlatlon betwesn fanms and dbe cnly cooclusion ke be deswn from this nfoneraibon wis 2n
avmidanee of iocky aod hilly ereas,

Talde 1.9 Hzbktat Types Prolecred or Avolded by Bblnos, as Deserbbed by Cheners,
Farwi bhame Preferred Avoided
Qljivea Cpen flal areas ad pRains, Thick bush.
Mt Eijo Bhont pramlacds, which ar: Tocally overgrazed, o
profdem with rocky aneas.
it | Foprobiem witk Ariidesp, SHipagraIrt specid.

Okatambe Dpen plains end flats during the dry seaspn and
1hitk buth and omall hillg d.].ll'i'ﬂall_:l'l._ﬂ_l'l'irijl' $emhrren,

Wakdeck | Hilly arens tue to betice prazing Recky and very hilly areas,
Eafat| Thick bush and gross.
Aigava Plains areas during dry 2ad padiy seasems,
Epaki Elverbed arzas with sandy soll, Yory hilly and recicy areas
fhropakn Tiry riverbeerds and apen aréqs, Rocky sreas

L] Feabntall

Rainfall in Wamibi@ s highly varioble owd unpredictable. Ramfal] figues provided by the frmers were
generally Tower tham those en the reinfall gradient map (Flg. 2.6 of Yan Der Merwe [1985), which
poas|bhr demwnsirabes the extent of the recent yzars of drgught, Tablke .10 compares the reinfall classes
from Yan Der Merwe with 1he rmfall figures provided by Tarmens. IF ihese fipures are correst, el
generally is bebow 400mm e muin rhine farm anens, which 19 below the S0 MU supessed by
Picomar [1%#4b) Haweyer, tha rainy season bevwsen 1996 and 1997 was bemer than evpsted in modt
ercas, Miliog dame and resuhing ina hIgh sanding <rop of ennusl pracist sven on hadly nverpraped fams
{personil ohEervaLen M O lwa),
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Tshlci 10 Average Rainfall deseribed by Rhlno Owners and Kelnfall Isobyal

Farm Nanie Average Rabntail frmy " Raiofall Qas {mm}
Oujivra JEE (100d- 19FFTY 1997 1akal =M am 400-504p
WAEI Unknown 350-470
Oharonga | 206 {19592~ | 4M) _ 250-350
AIe B M {Herwesen Cijiwa and Epakn) 00300
Orvita 156 {147 T-1990]) 00
D4imiv mbu 04 [ 1954 FY9A) 200 =450h
Waldech 326 [ 1080 1995) 00400
Safari 368 [1593-1596] 7 300-400
LT3 {1 503- 1996]
Dagava 30 (1966 190G} 1 00300
336 (1904515 Etocha ate)
Schmidt Uinknonwn i JG)-400
i Epuiir H7{192}-1906} 30400
| Dropoke 2104 1993-195T) " JO0-400
o Averaps [of  oies indlearsd, prowldod By sha fgmera,
h Acponding 0 Yzo Do Manws § 19473, e Fig 28
t Peecived froen radn gawgea I Eioshe
dl O¥ergmaAng

Indicaions of ovprgrazing wine oligined by viaunl aascsscmnn o he vwld amd pnime] condivien, al= by
rafaring 1o the extend o which [fErewrs povided supplementanr feed.  The high Bequency of
supplemeniary feeding on seven of the nine faoms visited confinmed that overERzing was cXTIOAL
Overoilllsaden and degradation in the keng iorm wes also noficeable from bush cocroachment, or the
spread of opparmunlatlc Bushes acrazs the farm, oflen Acssrr spesles. This was partlelarly evident an
Chjiva, Puring tha survey, many fhrmem aarnzsaed comnser sheid thedr fam e g Sverpazed

13.2.3 Populalian Composltion
] Toitlal Popula Bot Sixe

Theere hows hen Inradusilons aF white shiva to tuel e games faomi inMamibia, The four faems receivimg
tha sardier intreductions, teiween 197 and 1987, recalved 06 o¢ 18 anioels cach. On tee of these frms,
pecritmaet Has hawn Average 1o good and the popelabon increast has susiaioed Bunting preasore amd e

qals of surplas amiendls, o O et {wn 2ased thess populations kecame cxtinet amd inaufficient
nFoemation wis availatle e ihebr Mlseoy 10 conmemt,

Laget Inmrodiciions, from 1981 0 199, were to cighl farma. These sll had initla] popolasiens of kese than
12 animalg, fonr of which were of legs than five animals, Preliminary indications sheaw thet thegs goall
populstiond bawd nat begh 2 dissdvanisge, sines i all of the popolations with edult bulls and saws, al

[egte ooye 280 has Been bom
W} Onc Male Pepelntlon: sud Male Apgreglon
i Mamlblo there hawe beew tbree fnroduced populackz with anly ons mabe 13 (o i theme o=t

reproduttlon waa apparcatly highly suecerful with inter-calving intervala of appranimarely bwe years.
Bath af tbete Darens bad just one male and one EoLle,
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Hewwever on o af the Tarms with ons maks, Iee bull |5 thought 1o have been rexpansible for killing b
awn olEprng, reaulting in the disalss of three calves ond one juveaile. An additlonal four deoths were the
results of buble faming wwch oalwr. The aparession of males whin wcompanying & eow o sestrus LT
heen demonstraed om b Taje, where a bull fkally woundsd & cow. At Waldesk the owner af the chined
described ihe bolls apgretsion when the cow was 1t oestrus. o ioml, bufla opgresston was respansible for
nioe death.

22.2.4 Additional Factors
i) - Spe OF Ares Oceupied Hy Bhdnos
Analyeic of the tstal arca avaBeble om 1he farme Lo which white thine have beeo imrduced shos a wils

vaciatlan in grazing Ares per animal (Tahde 2,113, The mean Fem slze was 1423060, with 3 median of
10,00 g,

Tubk 1,11 Tobal Grazing Area Avallable to White Rhimo.

Form Name Tolal Grazing Aren Available
(Nuie 10ha = | m'}
Oi]wa 10,100k
WaABRL Lnkmewn
O harungo 43, 0Hha
M Etfb L4 e
Fwita ¥ 595 ha
Fionin mhay B, 00K
Waldeek 10,000 ke
Safarl £ 30fha
Oogava 32,007 ka
Schmbdi Tnknecwm
Epakn L1 ARKsha
Arpakn 1,00ha coarap
1) Dirense

Five: deaths chees 1o Anlhrax have been recarded ad two Jacations.
i} Breakonts

Breakouis occasioml ly eemu, sometimea immedisicly after relmane, for cample on Mt Efin and M
Cehmidt's farm.  These animals were presumatly siressed due bo cspiore and ensportaticn. Gharmmgs,
Qppave, O'vita md Ok#uenka have also expeiienced rhines pushing thrasph fences some lime aBfer
be:ing s2itled. On Oherongo, thioed broke qut af (he Tarey due o exioeme pondigisas off adequars (ood.
Ma breakout peoblers have aecumed on Epske, Qoopeka o Saferd, o sinee 1994 on Qiiwa,  The
situscian on WA was i kerowm.

i) Controd OF Urenerahip
Craqerahip of whita thinos #5 conelled by MET, primariby by lswing impart, export, panport and
hunting permilts secording to baeie goklelines. Specliic mspection of a faren [3 nol vasally caricd out

bafire igsuing en import permlt, unless there is m cbvious reeson why the reqoest is nat feasibls (P, Erb,
EEl, MET perr, comm) Nhnt fartnd e beva impected bor & varlery of ofber purposes, including
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VCRGIBlion agescments, Bl same olhee time. Eluneing pervales are [euerd |F ke eonditions of imtemaiinal
repulutiont on emdanpercd speriss (Cotvetiion on Intematicnal Trede in Endanpered Species or CITES]
are futfbed.

¥y Orn et Ascoolailon

Many of the white thine ownert in Namlbla were mambers of the African Rhing (wnerd Aswciatlon
{AROA) which ia port of the Rhino and Elephery Foundation (RFEF} besed in Stth Aftlea  Eevare]
gumkcrs expressed on imiecet by eawablishing 8 Mamibian rhing awners steoclving o foeus on tacal
peobtemra of thina eanaeahlp.

In 1956, MET appainied a rhino co-ordinater and dicewssdane were Inblatad an tba pomdility of
esbllhdnp a Hamibian swtiers grown.  However from pact experience it was consfdered that such an
arganiasina should be cxeblished at & resull of he Intersst and commitmant of swners. While larper
farms were enthusingtis, bebeving that thay would kansfll Eom the sharing of help and advics in [saking
kftes thakr anlmals, other Earms st foer ankmals showed Inas enthusiasm.

2.33 Limitations

Collating the Mstory of rhinos @ game fams wa2s dependen upon each faomer's recolleations of
hiaterical evepts o their farm, aod Whis was related From their poiid of view, Tetal scourecy of this
infermatitn could nod be aesured and congemesntty i elemen) of ermor ey ba unavoldably moedweed.

Ohitzining tanskatent and comparable fgurss of mowl rinfall for 3l s wag alea ot posske Tor this
grudy, This prowides an example of the diflfculty of obaxining definbilye faris and Ggures iy suppart dala
and is an imawadable pace all werkdnp in Alica, sbich does nor alaays have the resawnces to monfor and
document soch HFame LS.
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2.4 Discussion

-Thig sorvey has provided the only Xnown detsiled compitation and analygis of the hiswry of while thing
om gane faems in Mamibia o date. AMbough sheolinte accurary 4 témos of the precise hidory af all
irtroductioas could mat e echieved and stofistical aoalysis was oot passible, the daty phtajmed wite
acdensed Inva condext whiscls has exabled & tnevber of conclosions bo be drawm.

Severah Taclors were ideotificd az ericcel for the sestess ofa smail rhino population, 11 was sspanent thal
the nanwal emiroment on mosk game fems uwas oot entirely suitsble for thnos, ot appropris
mianEgemant meawres, sorisenly applied, nermol ly ensbled a viable pepulaticn to prosper.

2.4.1 Pas! And Present Status

The recuhie indicate that sines 19T, [GF whito chinca have been Inroduced 1o private bmd in Namibia
ul &t present 6% mnimab remain, O dhe imtreduced anlmala, 92 were Imported while the emeinder were
purchazed or tramdirred from otwer fams.  Identifled rmaralices secome for the o of 6 Bast 61
wnimals bat the actaal number of deaths ia cenaindy higher than chly, To estimane oversl] recculiment fo
Hamitia, ivermi eoefers may be jgnored.  This indicased than fa the %2 impored animab aod sfter
the deatha of at Teast 61, plos wn unknown nomber of exparis, mora than 38 thinos will have been Bom b
the snrvey period to prodoce the 55 pErviven.

Analysing the recerded moralites in Namte, 353 of dembys iy be striboted to poaching end 22%% ta
huntime, A forther 17% of deahy gppear 10 be rtlwied o drooghte, which adequake mondtodng amd
manegement should have praversod, The makedny of dzatha thercfonn resnblsd from wn.avturs] cansg
v then old epa, This high desth rape n el (o ooowimment aceaunie for the svsrall Bl 1o
Albmibees.

S radba gues wnndd bnsply that the early intraductions were probabhy net xaleby for hurting sines thers
was i greater decling in the hombers of males than faaalee Dnuqg possible 10 perchate grester numben
of budls during che 1950' ard 197" fBujjs & Andermon F0RO) specificatly for huning, however this
appartunlty did nat apmaar o apgply s rtanl Momibian imradsetions. 1t abesd d slon ba s poe? et ses {Be
gafly 1990°s, tha Saumh Afriea PR poliey on fine salos has resulied (o inmedoetions nemally baiog af
[ ankmals im 8 miiooof 2:4, whieh axplains ibe abeepved Riio of Fewar balls tan eows.

.42 Comparison between Game Farms in Namibia and South Africa

Of the §03 animals niroduced fo 12 Haen blan game fanms, 69 antmabs can be pecourbed for 8 1997 on
cight fanms. These figures have been comparsd with the 3unveys of whits thises on pelvate tad in S
Afica in 1987 (Duijs & Anderson 1989). Doth of these surveys were conducled 26 years afier the Inkdal
releases, althaugh ks actual periods were pot coinzldent. Fig 2.7 ilhstates the dechin in the number of
nnimals afler inoduciion over the survey periods in boch counades, and Fig, 2.8 shows the oumber of
Farms which nroduced binos compared with those whk animals et the end of the sueey periods, There
i5 & simng sanikarity’ berveen these arphs, with the numbers of both 2nials and Exms io each country
dexlining by oppeoxclmakely ane 1bird stes rebease.  In Somby Afca, the dechine in while hina s
was priarlly anrlbeed to excesslve huntbng, however odber cortribuiing fadors ischuded uncuitable
condtions, ek of mupplementary feeding, tversiocking by mors adspiabbe species, and reducing the
nuember of males per populalion to cne,

The qwicone of each intreduction to Hamibio up te 97 and South Africa up lo 1937 (Buljs & Anderacn

1989 vz classified and covmted actonding (o whelher 8n intwcuesd popaolation increascd, remained the
samne, dictemsed or became €xtinel, The pecemape of Gree [0 each crzgory wene comparnd in Fip. 2.9,
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[t weild appear that the pereentage of populafons which hed looreased in Mamibia was B greaner fhun
that in Ssuth Afrles. However, thass dats are detsced sinees four of the corly Nemibian introduwstiona
nvolved laree numbers of individuels (Fa o 18 animzle] and two of theos populakone s sow extine:,
cauaing e o8 ol many Individusi. Sinde b late §920°0 and carly 1990%s, the nuomber of animals in
each mtmeduedion hee been eomsbderably gmaljer, but mamy of these proups have produced ot oF [
eahven,

Buije and Papenfus [1996) condueted angier ficvzy in South Africa 1o 1994, which found & subatantisk
lecrease in the numbers of both dividual thinor and farms with papulations, This was atrbuted 1o
higher prices for Inve animaks, whish had provided an incentive 10 increags breeding stock, aleo hontiop
rales had dnoppad 1o abeut 3% per anum,  Belesen 1997 and 1994 an annwel incresse of 6.7 95 was
fumnd in thine &n farmg [0 Seuth Afes which compares with an annuad increese in Mamibio of §.5%
betwasn 1087 and 1997, Unforuoarely chis 1904 surenr changed the baeis ol inclusion of fuets and
counting of anlmale and &0 looger provided the nurber alrhioo midally relegad. Thic praventucd further
valld camperlson with the 1997 Namibls gurvey.

2.4.3 Main Factors Influcelng the Seecess of Introdections

243.1 Anthropagenle Inlloences
b Management

Maciagertend i Mamibis ke bean Inconeisiaat 1 e pasl which generlly elleds the early siimtion in
Bowh Africa. Following their corvey in 1997, Guijs and Anderion {1939 conclud=d thot "Even if na
thiso bad Been busted, Qere woubd sll beve been a net decreese in e popdation, which obvioucly
throws Rvers doutd an 1he ability of modt Tandowners to manape chings o mbmes e srtve of be
gpeciea” Howzver mor resently the sihation eppearcd to bave proved in Mamibla  Similarky, in
South Africe Buijs & Papenfis (1996) stated that tho naed for sgnservation was now being ke much
mare 1eficusly, possibly doe 1o the increased value of o animaly.

Ity Monitaring and Prolectbon

Mloritering and protecion of privetely owned white hingg [s entirely the respunsibility of the owmer or
manager of the pame farm, [n the past, neffoctive or not-exisenl manitoning ead secemty bas kd o ke
bia of oumbers of individuoks Yot more recently dhls ghuerion bas improved,  Advice oo prmestion
bechniques 15 provided in Momibio by the MET and PRLY, hewawsy [he soaziderable size af mast farms
and wandzring movements of thinos make cifectve scaunoy dillicult and cipemive, Atwades towands
the threak of poaching coatimue be be relaxed aithough awareness Appenrs to be incTeasing,

1143 Mathatlon

Duriog the |984's the purchass price of a rhino was relafvely low as RI0000 or lese. Comsequeently
rany fams buying during this period were nainly Jalemizd in profwing frem tophy hurting, oot
Cardervaslon oF sven Jusamable wiloation (Adeock & Bmslie 1994; Buijs & Anderson [#89]. This trend
wag obgerved i Wanibda since early intraducticny deckioed throwgh undnown causes, most probebly
ophy bunting. Hawever when pricet incressed (165 siluation changed and famees arp ngw jocrepginghy
Inderested im sustainably maneging Ibeir himas,

Iv}) LTI

Hunimg can pravide & financikl retwm [ram thirg oancrship and may enspimge oavteeTehip off larger
overall popoldion {Adeock & Emslie 1954), In fe past rophy hosting has provided & smemg matlva for
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pwehase #nd the Intraduccion of farge groaps of thind. Increassd emimal pricss bawa encouraged dwners
Lo FranAEs rhinas for susisinable wilisation snd fophy huming Bas now become relatively onesemion In
Hemlble  Whan rooufimenl i sweccaalal amd proaded ethical hunting prclices aes fllawed, In
eoajunction with & reasonatls undersanding of the proups social siruciure, it should heve na derimoencal
efTece Lam A population

I the 1987 Sowh Aflcen sarvey oF white rhinos on privaie B, Buils & Adanon (1939) desceibed
ealeiive hunting which eecoumed for 34% of rhino monallies, wiih the acaaal codd] oobiably being
misch hlghor  Adcock and Emstie {(1994) fcund hed rophy huating of privaiely awned snlmals had

Ampped Fom approximalely 10,5% per year 4o appmximaicly 3% por year afier che veabue af suimals
bnersasod in 1933,

Ad sucticm feam Crjiwn in L5995, snimals woTe reaching W3 50,000 cach which wes sistilar do ke values
reachad far live sakes in South Afies (Bualjs & Papenfus 1996

Sarme live sales hava peohably oecurmed in the past and these caold possibly ba pramoled vnee thae
encouranc fammers b0 brosd with e animaks. However, na Bnms ather than Otlwa and pit Edpy have
suffleicmt animala 1o camy cul Jive $al=s and the zale of only 8 Kw animels ofien roaults n smal! feundee
pupul.ali:m:.

A trial "seoehem®, o which twa rhinog weea darted for capture, was earoed om W Ox|iwa, One of the
animaly awbspquently dled of an infectlon. Other eco-hunis idendified pretdems with this procedurs
including ibe naceuciny of the presence of A qualifled vat snd appraxdmately A 5% chonee that the chipe
will dle [Chilvers 1943} U would eppear prudent @ remadn cautioes of this altemative ool ieeimiques
heve heer Beder einkished,

2.43.2 Habitat Suitabtlity

Iy Indlentors of Suliabilly

Al game farma In Nemibis ore enclesed by a pume feoce and abnes whers is geserally fnsaificiont naternd
water, artificial waicr boles are provided. The |low rolafoll combined with pedadic droughes usmlly
feyulls o insufficiend natursl proze o sustin onimals hroephowt the year. Cverarasing was found 1o be
cerumon and supplementory feeding was regalarky necded.

Supplemandary fecding hns been provided of soms finc on soven of the fiee fammos sunseyed, therelore
spproximetely 22%% of fams cppamnthy never fod tbeir rhinos. On Souch Afean Mt o3 similar
survey but wih & sampde alze of 6% farma, Budps aed Papenfys {159%6) found (hat $3% adviscd thar they
meyer fed, with the remalning farms koeding, every winter or oply dvmirg droupghts e finms o Sooth
Abrles were providing feed Jor ouer halFof the yozr, 3 with Orfiws in Namibds, These cesulls moy be
eapexted shnce in Mamibin thz notural enviconment i far moree arld and Exabfect 1a peredic drughts,

# 1ota| of ken doarhs on pame forme were abinbuted to deoughi, rnstly In the |970vB0e, It is considered
thit thessa wizre genarally rcleted ta insdequale managemcnt and mosiioring, sines the mpular provision of
supplement feeding and water nommally prevwenls ths being 3 major problem, With sa few fnms in the
survey, variations in the g Sinss the i ikl rekease combined with different menopanest, founder group
$ie and sex composition, an asssssmenl of habitat selely an the recrultment blsbory was oo possitle,

in Local Environments| Fackars
Most of Mamibia is seni-arid wich & low and unprodiceable minfll, except for @ part of 1 cenire apd e

Caprivi S1cip I the nardi, Many af ke incsaductlens (o Mamibia were to arcas with saindall helew the
dcimm rainfall isphy=t which Fienar (19942} sappested o5 on impertanl baandary begsad which
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introductions shonld be apprecled with ceution, [nthese eheumsiances management suppor o msae
e persistanca of o papukitien beooenes nereasingly mpanank,

within these mreas, ownert described thear rhinos an preferring riverbeds and epen, shod rasslands
Tlety camidersd 1t the animals appearsd t hava few prodics with slightly rocky areas, but they did
avoid very hilky and rocky fomain.

1.4.3.3 Populatien Composiiion
[}] Criltial Popubalion Site

In amibis, indrlel populations of lws an ten aoimels socoumted for eight out of the pwilve
imroductitng. O ihose, anky JE% decrensed I glze or became sxlinet, compansd with 703 of tmilae
gourh AR peplslons [Buijs & Andernan 1987) Rlsks essacigted wivh small populotions ¢xpesially
thosa with low reproductive eaes ara dissusesd in the ol disamslan.

] Mae=Male Fopulalsns

Tew phbea of ehinas were Iniroduced on Mamiblan fms, end in both cases brecding was good or
aurallére. Thesa cascs contradicr the contluslons of Blasckimwitz (1991) and Bertichinger {199%4], who
Eound that beding, pairs di o peproduer in caprivity also that thers is definfidy a minimoe proup siee
necessary for efficioat reproduction,

Ie Mamibly, three groupe ol rhings were [prodoeed wite ne mals Gincluding the Iewo pairs Atwvel and
owerall |0 appeared thot reproducthon was not sdversely affecizd, This & ol nad compatibla with & etudy
on ¢aptive minos By Lindernaan €1952). who commented that the breeding swceess n popalations of
fermuber wiik oaly ane male 35 significantly lower then thal in populations with mige thas one male,
Survey recrlie al Buijs and Anderson (1939) on Sounh Afrlen game farms confimmed tis wbservation of
laek of recpulment, 24 of the 25 popolatians with a single male, oaly nine recanded he prodetdon of
caly= (and |1 was possible thar ikess fermalos could bave been pregnant belore relochrlon). Bufjs and
Papenfies {19563, were unable ta drnw any contlugions with & small nunber of obgervarlons, but they
comoemad that spparérly poor roprducilon codbd be diee o the Gacr that paics are ofien bomght as
immazime animals.

fily MMuale Aggresabon

Within he limited sample siz2 In Wamikin, deaths due o apgression appeared wnaseelly comman,
especlally in popalatians widh anly ane male. Buils and Papenfos (1996 recarted only oao calves kllled
Py bualls, st oF 42 deaths from knawn caunes on gama Farma in Sowh Africa. Hestilizy berween the adulr
bl and young was natad bry Playes aod Faaly { LOE) and Girelmek of af (1972), wha commented Giat The
tnale Joomby woberant 67 the young as 1ong ak they do nod apprsach him teo closely. They added that a call
pecompanying @ Fmale on heat is in continuel dasger and iFH remain loo cloge b [ modher, may be
Kilted by the bull. Inie peesible that 1n siuatsng where there are only & few chinos an b Faom, fob-adlts
or ¢bves are reluctand 1o Jeave thelr mothers 8¢ (here Are no ol et chinos 10 esiabRsh & proop with.

Territorlal coaflicts beiwesn miales ue 2 reeult of competition for waler g0 waler Tl oL Lthe eod oF tha dry
seacon, aaywsd 2 =leplficant ingreas o adult male moeliie: in KRgger Nationd| Park (Plenaar | Y94B).
D Tok {1994 indlesicd that dambnant bulls figting may actoumt for whout 509 of moallbes The
sty In Memibio may swpaest that whers a lone bull 35 plared 03 & farm end tomriterial agoression
petween bully therefore removed, this mny increase the likelihoed thay e will darset ks 3ggressicn &
other ombcres ol the grovp.
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2.43.4 Additional Factors

I Slze OF Farm

In Mamibia the mesn Fare alze waa 14,230ho with & median of 10000 Bull and Papenfis (L996]
Foued dhat of the 140 ravebes surveyad, he avempe leom areo wac 498403, with 1 median sres of
2.050hm, which is zevarad (lmas smaller than the everage fames mMamibla Hawever il was ofien the case,
particalarly is Magibla, Lhat 8 very barge farm may ofTer 3 poat habitat due to aridity and very lms grs
density.

Tho frequend poosdilan of supplementary eding 0 Namibla can redoce compelition if feooumees ard
the pueess of & chino popudaticn moy dherefons be lcas relaied to the Fam 3t and gl'ﬂ:.m[:'. wea, Whilk
rhiced ame alsg social aniale and anly the dominant bulls Wil divide the availeble 1eriory. The six
hineg an Oropeako have bred i an enclogwes of only 100003, kowever compared with the copanleralily
smaller snslasee size of animals keps in s 200 enviranmend, these Timitaions &1 poasibly ot Wgnifis

i) Disenss

Twe faomd have meordad esses of Anthmn ih whila ehino, providing confirmation thet rhinoe ane
ausceptible 18 e dhessa, General avarsness of this probtzm appeard 1o be poed. since animels in
alected artas have penerally been immounised, O privase Tand bn Hamibin there e been no deaths
aitrituted 1o tiher disenses,

In South Afles, Mulls and Anderson (19393 nated that 0% of aaturel deahg wers atiriboted by pave
thing ewoers o dlasaan, althauph this bas never b reconded 4 @ eause o et by the Kational Parks
Brard, Hotal Parks Board or ciber conservatlon ageney. Subasquently, ons mociatity dat 10 Anihesd wag
recordad on o game foret 18 the 1998 survey results (Buijs & Papenfus 1M5) 10was therefore possible
that dbscase mary be osed s an caplanation Fora deh B che rhing caner dees nod kvow ar prefers ool to
meweal the sctual ceuse.  However this wid nok the case i Namibia whers 8l Amhrax cates wees
conflimmed. Anthrs B 3 feomr which shoold definiely be comsidered prios o funeee e beases fo delermine
wheter precagtionany measiees ahould be laken,

i} Drepkouiy

The bisheu rlck of breakout is after a rebease, therelote new cwnera should plan for this £venealivy sines
organlalop the animals réeophurs and o maay by seperdive, Large harbivorss may aba break out af s
Barm il prazing condillens ars Eadsquste to FiLAl thelr ecaboges] requitemeats and their paun|
dispersion [ prevented by phyvica! boundaries. Thia problem ¢an be avoidisd with a waend fenea, good
monagamend snd ressomable swanenese of the anirals seolopicsl nequirtmenne
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Chapter 3

White Rhinos in National Parks



3  White Rhinos in National Parks

3.1 Introduction

3.1.1 Background

Wationzl Pasks in Mamikia aee manaped end talntained by the Ministry of Environment and Tourism
{MET). They cover appraximately | 3,445 the coumary’s tolal surfaes area and 1re nulntalned 40 consenve
the zatwrad hablet, flor acd fune. Mamgement 1cchaiquet, In partizular for memitorelng snd proceclion,
have e deseloped primadly for canservation. Cansequently, animals zre not nomally pravided wilk
supplememrary fesd as this pretice & not natural ard 35 nat 2 viable long-term manegemett opllen. Asa
resul, introdnced populations ar: more directly Infuseced by the availsble habitt and bave thz parenHal
to pravidn 3 better indication of the inherend s itabillty of 6 seomi-arid envirmonmend.

3.1.2 Previoos Research

Siydlsa fn Soh Africa have included invedigalons inm the behaviours] ecobgy o whike thipoa in the
tmfolasi-Hiuhlowe Reserve [(Cren-Smith 1%73), hebimt uwse in Wk Filnmobern Gase Reserve,
Daphethuswana {Dothwick 13246) end tha spzrics landscape prefzence |a the Kouger Neafona! Park
{Plensar of @b 1592, [953%a&b). Condy (1973 studicd the populatiad status, sockal behaylour end adliviry
partems of whise rhing in Kyl Natlaral 1ark, Rhodesia (now Zombia and Zimbabswel. Mo publighed
ressarch has beepy camplaicd to dai on white rhinos In Namidvian Natioad! Parks other than a bricl
deseription of the hishory af Inoductions by Jouben (1995).

3.1 3 Aims

This chapter sudics the Iolreductians af white thing 1o National Parks in Namibi, with ke following
priocipal aims:

[y To eslablish the current M3ius and to asemble the history of ol istroduced white chines on
Makional Priks in Namibia.

i) To ideoify the main faelars which have influenced the success of ivroduciions with respesl to
maragement and habitat 2uiblliny,

The resully are then compared with the stwdy of while thino on game fanme In Namibia in the overall
discimatag, chapter 7.
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1.2 Methods

Infrermation on tke whils thinos in Matjonal Parks was collected uklng the amea wrvey a9 (hat wsed For
game fumms in Chepser 2. The MET Chiel Conbel Warden ar resasreh atall were conacked Fef
informaticn reloing 1 the introductiont and eciting rhines and 2l souress heva been named.
Infarmotion relazine to the Etstha Mariaaal Park end Kerosg was collected personalky with fhe C1E T ]
and permissien af MET, Moniwricg of the rhinoy on Waterberp Plateu Park thercafier Watstherp) was
carrizd ous persanalby during e wesk Hving ondbc platasu,

The rosultis were anebysed to provide infarmadion on the ollowing:

i The currenl states of the white thino an Marisnal Parks dn Namilbia =nd e history of  the
papulalicns;

i) Tl main factors which have affected fhe siccess of the introdyctions In terma of enthrapoesnte
mfluences throuph mRnegemenl, habitat suitihil ity and peputation composion,
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33 Resulis

Backzround deiaiks of epeh relevant MWalional Park ars lnsluded as case shadies 1n Appendic V. Locations
of 1k Satlenal Parks in Memibim oré Sllotested 1o Fig, 3.1, Lifle infapmaiion eould be found on
htangcrt], consequerly I iz onty briefly deserlned.

3.3.1 Status of White Rhino and Histary of Papukations

Theaails of the ndtiak refesse of white rhinos ta Metinnal Parks in Wamibia ond 1he prisem papulstian |5

provided in Table 3.t The hisiory of pogikition aumhecs and Lhe preseot population is e in Flg.
1.z

Wararberg forms the domiramt result, with an inillal intduction 3n 1975 and 2 subsequenl lagge [acreass
in the popubatio. Initially the neleate of dubas ac Watcrberg comprized 5% mare famabes than males,
but Eubsequenily the sex mlis bas become almast even. The Elesha Naotional Park {rtenduction has been
100 Fecend o draw any conchtiens, In Kangss, the white thinos have been siudaed i more derall and the

fesulls ara provided i Chapter 5, incleding information n the relneation of e dominant bell w
Mangelti.

Table LA Jt1ory of Refeases and Exinling Muzilsers af White Aklnos »o Nallonal Patks
in Nam1hig.
Park Mame Feleiie Yeur(s) Numbers Relcased Mumbers exialing
(]} 19956/19497
. [ouftanknown)
Watarbarp 19751990 FRlET 44 2121}
Elxtha 1805 1907 L) 11 [(6:5)
K opmst [LTT] T (28 & (133
fangeitl Lads LRI T (1)
MET total |32 ¢land A0 {29:20:1)
P owes;

L Thia figure does pal indude the 2even deahe o coplure celaed srees of Warerberp {1as Toble 33 below)

nllauph meast af thete denbg securred sfler mleess.

1 The imroduciian rm Mangstl waa the Imnslocallon ol a mels from Kanoss,

Tha hiskedy of rhino population mumbers Bor cash year 3ince the initial intrwbsciion i detailed in Tabls
33, with approximak MEoees given in brackers. Thew nesalts wen: wsed 1o colowlite an oversl] annuol
incresca of T.5% I the numiier of thinas in Malional Facks bebwsen 1967 and 1997,

i} Mortalitles

Overall 18 deatha were recaodad an Nationa! Parks sy detsiled in Tabde 3.3 and Fie. 3.5, Waterberg

teearded the highest number of meosialities, which were adrlbuiad o 4 voriery of cauges. Ho moctliies
gre knawn 1z have pecwred o Eeaaba or Manget',



Ercsha Matiorsl Berk,

A
}-'lﬂT'lgﬂl'I N
B
‘Walerbarp Floteau Park
et
Okm 283 kn

Fig, 3.1 Mep af Yatianal Parks in Womibia
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Table A3 Capscs of Denlh
Couus of Death and Lowalion Number of rhian

Captwre telated sirets. The mnifal releacs of thinos from Mmal resulied in three | 7T

stress relared deatha alterihe lang joamey, During 2 seeand mireduetion in 1990

Fromm Koruper, stress doe 1o inidisk caplare groblene caused all the thines w pefus

Ia ot o drink in tmmas, forcing om early releazn. This reculted in Lhe deaths of

two rhimd which  fedl §rom the <Tilks, ene died in tho bomas and one Letome

wedped berween rocks. (Walsbergy

Foached l['i'u’all:rh:rg T_I

]Jnhnm'm {Wﬂhﬁergl Karnss 2]

Hecked b harp (o the waier Irough in borma and drowned befoce relsass

(W abererg 1_}

Drawned afier ealchlng il harn o water hole [k TWalerherg ()

Entampled in wire fence fWaicrberg, 1)

Fell into 2 gully (Waterberg 1)

I!rnl:& nat of park, caeghl hut Injurcd, hier died (9 {"-"-'an:lhl:lg 1)

J— -

-r A —

— | | !

[y gy

I Recrultment Asacssmend

R eceoitment on esch park was aasexsesl and {3 detaibed in Tabke 3.4, On Waterherg Lhe precize numibers
af Binhs wnd deaths was not certain oatil Seplembee 1993, of wldch flre Individeabs were idemili=d with
a symem of eer noiches,  Comsequencly it was oot possibks 1o mode] papulation growth. A cow from
Kruper Matkonal Ferk which was inmodeced in (%90 had ber first el in 1953,

Relating the pumber of animals rleaced avarzll o the pretant popalation and sllowing for 15 recorded
deathe chows that at lesst 45 rhinos have been bim gines the releqses, Tonldering that o the Tme of
rebeate mosl enimaly wers wksedults, this overalf incresss i numbers was rased a5 pood.

Tablke 2.4 Recruitenl Ralinpe
"Natloual Park__ | Birth Details | Recruliment Ratiog
Waterherp Discnssed above. Cead
Elasha Relemsed im 1905, wary low detizity, o | o eacly
recorded  births and  sightmgs  are
_ imfroqueent. ' i
Karam Rever individeals relessed o 1004 and | Mene 7 poor :
no recorded births (o Chagler 53
Mangetii Ome bl introduced T 1994, Wotpaskle

3.3.2 Main Factors Infloencing the Success of Introdurtions

23.2.1 Manpagamcnt
‘All Metional Parks In Memibia are managed by the MET who have deweloped eachiniques and working

practices from years of sxpsriense,  Matagement dalf 2l have spedence wnd inlnimg Cacademic or
:pﬁ.;lj.;m in pars conservadlon, while scgular meeringy and workshops cneoursge discussion and
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comipsr|zon of experiences. The MET Head Cffice is based in the copital ey, Windhock ad repional
pificen prowide dnka to remore manegemend ond rescarch statons in che Waional Parks, Specialist shilts
fn panagemed aod ceseach cosordingle Activiti4s and provide a sond esis for decisions,  Two
manageneat poses have been edoblisbed with secilic respormibilities for black amd white rhings
Mmmibia e post i8 8 reseench sciemist is based in the EE] and the ather is & qualifed e responzibl
for co-ordinaling raanapement drouphaut the couctry.

Maiional Parks in teamibia are maoeped to maindain the eovirooment o its oatural stabe, which includes
mircducing speeles wiiich historically acourred in the areac Detroductions. ane mat expectsd to bring, any
[inanciel benefils, However, ownership con provide a francial reowm, Tn Waterberg, the population has
succeeded Lo the poiot where it s thaught 10 be reaching the carrying capaxity of the plateaw and it i
posiule that Lhe 2abe el iudividuals may ocour in the firore,

3.3.2.2 Monitaring And Froteclion

Frotartlon and monttaring are orpaniced ndopéndemily in each park, Levels of protection ane oeneeally
Ligh beewise af the pretence of the endangerad Black rhing aa well 24 whita rhino

Tha Gnancil resources Available 1o peoteer andmake [n Watiomal Parks |5 celaively bk with fmding
pormally avalable torogh the govertmnsnl, Bool bounem and from Foréien aid. Thio has enabled the
eaeabishment of propeely sinffd and equipped keama dedicated (o rhing mosilcring and preiceiion o3
detalled bn Tabl: 1.5,

Hatporaal Barks have uscd varwns techniques for the Identifeatlan oF individual enlmafs, 1o Watarborg
md Komoss, 3 ssaqueecs of car natches refatiog o an odivBdua) [deppigy mopber have been et in e
rhinos gar. This svsdean 4 sufflalenily elear thay durdng the full moan i1 was possible ke dentify chinos
visiting ‘waer halss.  Following fresh rhing fomprius (ee Chapier 53 10 ocate am animal epables
Ideotificstion or phatigraphy of b lvidosk rhkes, Badico isosmdtes sty be acached to hines by Jom
fmplents, collars or eardags (P, Eob, EEL MET gevs. comer}. These bave een effective for thert 1sm
shydies auch g monitacng chinos during he weeks afer their releass bat e mmsmitiers tarely st 5ix
mimiths. They are a0 difficull to aitack seeurely, particnlary ibe collars sinee rhings have 3 wide neck
which mokes the collar yvatnerable ta slipping Back orver the head,

Ani-poaching patrals are carrizd ool by cither the Wildlifs Protectan Services {WPS) or Anli-Poashing
Uhvits (APUD, Teatns work on fool, horseback, with vehicles or Taght sirtraft depending upon the local
tareit, and communicete tough & mdie commumicetions network.  Morr recendly, additional
information oo posible poching activity has been obined with bz co-opsration of keal conutianitlss
which heve esmblished an information nawork, Wilkin Maticnal Parks, conimpency plans have besn
preperesd o provide Ihe nevemany securly in the event ol imsnsive poaching [Rhinpcerns Conervation
Plan far Mamibiz, unpublished repoct 1996,
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Table A5 Antl-Poeehkig and Maniloring Acilwdiies.

MNalanal Fark Anti-Foaching and Monktoring Acrivithes

Waterherg Anti-poachiop pawroks have heey tmisd oot repulacly sloce MEQ,  The rhing
maaharing wam are well istivaied and rceive 8 bomeis o clear photographs
idenkitying imdividual rhincs AT white chinos were Ze-homed and individualiy
idendifred By 7 series of car motelie lMe in (993, Repulor de-lioming i5 expected in
futurs. The ritime population i preseatly mon vored by an asmuzl eedal survey and
regalar water hole counts far g 12 732 beurs ever the ll mogn period. Poaching
hes beeno a problem an Warersrg, hawever due to the continued «ffonis of ta APL
and rle e evaeh Haring team, appesars wnder ¢oniel & present

Etxsha fhines e protected by e WES (previously known as the APL). This [3 2
profissiond] tzom with duw facilities of an sircealt and Aldemmio vehicles gnd B
based in Okaubuecjo. Regubr fenee pairols and crecking from waber bolos are
urdertaken and procection i assiged by iba co-operation of lecal cummnitie
aroRnd ibe park, Fegulir menilorng is undertaken pwater hotes during tha full.
maon perod, Befare velewse of 1he rhino, radis ransmiiten. wers arached b fve
el s e ong eollar for monthorleg pumpeasee, :
Karass The atea i memalied repulerly by the Wildldz Procectbon Senvies far Elosha, A8 |
W rhinos here are de-homed sopolarly,  When they were relenaed they wore
marked with £ar nolcbes and radics rensmibiers ware strached to collars,

| Mange Ulpdawn_ N

3.3.2.3 Habitat Suilsbility
] Indicators af Sultabdlity

Provlding addilonal food (o Suprlemem the dicl of the rhinos hes oot been necextary on any of the
Mallonal Parka Included Jn thia sumvey. Orber Mgtors which miphd indicate habine soiebility Inelude
freTuiouEn ststvdy, fhigo Gondition and eny mormlies due o droupht. Appateslly no shine desths dus
1o drawghs have been recopded, dlthough demths bava been attributed Lo unknowr couees,  Recnodtment
socceas on Walerberp wag rated a3 goof.  The physiesl comdiiion of the whie chinss in Walarkarp
{personal cheervaticn} pod Erpsha imanazement and research waff, EET) |5 raparted to bava remafnsd
good b all times. Tha eandillem af the rhinas in Karaes hag impaoved prastly flnce they were reloranyd 10
thbs aran and lx described b decsil in Chapier 5. [t le difficult to ssasme the graring situstlon i any af
{heta parka, howeser retearch wonld tend bo indlsare by present Etaabs i ngr suttiticnelly Jiminkng the
numibars of grazing anlmel (Causway pr af, 1996],

il Lacal Envirenmenial Factnps
[ ¥ Habilat Types and Ulllsation

Hahilar Fypes acress Mamibin were booadly classifict by Giess (E971] (Flg, 343, md sabscaueny tegpenrch
bag deacribed many of thess areas In greater decsil, oee Toble 3.6, The main vepetstioh fype in Maomibia
ic generally classified a5 swe=t-weld bul some oreas are chesifiad o5 sour-veld inclading the Weterberg
platean. These condilions are caused by 2 high kevel of Jeaching of nowients thaough the sandy sedla of
the philenl Mavirg the gravsos mainly wpsbsiable, sxcepd in i river vafleys and rocky smas, The 3okl
has & vary bow phl and is deficient W phosphale, potassium and magresium,. On Waterbeag, tenemil
aud @y Iy are ysed by rldno bo sppplement thedr dist.
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Table 1.6 Habicar Types.
taradon Habltat description
Walorberp Troe cavenna aed woerdland §iess 19713 T, Seoper (Waterberp, Platesu Park, BET
perr. comm) descaribed the area s bread-kaled waodland savanna ar deciduaus
woodland end vegsisied Kalihari Fnid dunes.
Finaba G lesa (U971 Mirst described e aren as Mooeme savama and Retiis=dsten with dwarf
shrob mevanng, Le Bowx of =, £19368) subsequenily kientlfled thirty vapeiation types
{Fip. 3.5}, A wvepetitiem ¢lessitienion rysiems bated on the heiphl of woody
vegetslion has been sontipsiled with the aid o saie ]l e mapping (Sennier o ol 1998),
Karoas Ldaparte exvamue wuo deseribod a5 the vegetation type by Qe (19710 The bahial
in Karom wes dearibed by Le Roux o 4, (1958) # Mepane reevald and Kaross |
granllic Mopaue woid, Hebitat wes forther classified by Sanmier o of, (1990) A
comprehentive hobobar furvey wat canred ol as part af this vhady, ses Chapter 4,
Maagetti exs {1971} elaasifed the e 93 tree sovanma and woadlmd,

ECabatar prefierencea vere described based upon sighlings of the thinoz and are sumamariset in Tabde 3.7.
Wheoevad posdihln thiz was canfimmed during this study by personal obeervaiioms,

Table: 3.7 Habdial Preference,

Lot bow Rublst Preference

Walerberg Bhinos were nek Thougkt to demenstrate any sipnificant babitat preferonees i thils
area. Howewer lower giphtings were mede In tbick bush, pessibly due to licidted
visibility, Consequentiy, move nbhesrvaticns aceur onihe shart prass Jawns which are
feazing areas. Towas netlesd thal rbloes cotd 1o e om hill Adges onder ahade ey,
whews they are also beptconl by the wind,

Ercsha Flabital preferesoe ol hnowd, sightings Jepend upon wepetation type and maest
slzhiings were oo grassland dw o peod vioilality, Al alseved n Mopare sreas
rast of Hatall,

Karosx Piscussedd dm Chaprer 6.

by Rabnfall

Actusals ralnfall feures ares available in Mational Parks ps rain gaoges ag generally [ocaoed arguosd (e
prrk. I addhkn, twice daily readings ere feken for macgral monbodng purpedes B soome KcMions,

Awicage ralnfall valges for cach lacaion have ean compared with ralngs of Yen Der Merwe (19823
(Fif, 3.6, in Tabk 3.8,
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Takblk LB Average Ananal Rainfall Fipures.

Locatlan Aciual Ka|nfal (mm] Fainfnl Cliss [mm)*
Walerory | Betwson 19°7) amd 1902, dhera wag o average of | A50=450

4T7Imm. Recent yaars minfiil was oot kpowh,
EInzha Anerent from 1565 10 1995, ) Namuionl (T east) | 300340
43imm. Haml 369w, Okeukucpo 372mm and |
Crrievasanth (A west) J66mm i

Durlng the eason of 1996 o 1997 Wamuotont '
peczlved GAZeirm, Halali 498rum, Obaukneja

4 1Emm and Cnjpovratandu 14 Smm.

Karom Average of J84mm betwsen P66 wnd 1954 .: 215 378
Durlng ihe seaaan af 1595 to 1996, Ofavausndu ;
recocded JSmme '
Mangelif Linknaavn 1 3005
4 Aecoeding o Yo Der hlerar: [1 58]

3324 Populailon Composition
Wialgrberg's orlginel doroduciks wos famps, and Enefled penetically from the addition of fmber
andmals fram e geoprephically distincl sourcc. En Evesba, only dleven ings have s far been relesed,

which [+ # very Jow density of animals [ relatlon 40 the Targe area of the park, Fucther immoduttions Are
planned inthe foburs,

3325 Additionel Fachors

iy Sire of Areg Qerupled by Rblooy

T tatal aren of each Mational Park and the ares avgilable fo de chines .2, oot exceasvely roeky) are
noted s Table 3.9,

Tanle 3.5 ‘Total and Aveilable Arca Tor Rhings,
Loeailsn Arcn
Waterherg 41,8000 nf which wppree. 30,000k & occessibb ba the rines
Fixhe 2,.03000ha of which ovar 204 i3 saling pess [Sannier of o 1998),
KAaross |5,l]m15.
Mamgenl 4E000 4

Wolc,  tha= 1mx 10w; 1o 0ghe

in D3ea1r

Rhines have accasionally been Inoculoled opainst Aothrad of Waiceberp, bul &l present it is not
cansidered mecessary, Whitarline wene also inocolated amalns Anthrae bafone petass iy Etagha,
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3.4 Discussion

3.4.1 Pastand Prescnt Siaius

T date the introduccbors of while Tino o National Pari m Mmaibia has nat bos o0 @ sufficientdy larps
sola Lo parmit &Ny chiasial anglysis, b @ mummber of conchugions may be deawn,  Wasrberg bes
recekved 14 animake simee 1915, The three onhar parka have only recaived a tosad ol 1% aninels ke
1994, The number of fiinos on Watzrberg had Increated by @ Bambos of free i0 A4, bt Inkmoslactions (o
galvcr pazhs have to date begn unproductive, DuE 10 The iack af jaformatian on Mangein, iz dat pouils
ta dizeuss the single, Teecnt purnduclios.

3,42 Comparison hetween National Parks in Namibia and Southern
Africa

Ciaen-Smith (1573) drserilaed the hissary o[ whie rhinos Lo thea L mfolosi-Hiuhluse resaryg Soale Abriee,
wchere & founder pogulation of jest | amials jn 1929 stedily cerepmed b taneh approximandy 2000
animseks i 1970, To accgrumedeie this poprlativn incteass, thine hove been axieasively inrodioced o
Hational Perks clwwhere in Sauinermn Africa sipce the 1560, Crverall these mernductloms have been
highly sueceaful. In KRuger Wosateh Park, 8 12 year introdastion 4 ogmmma in the 1960°s and ey
1070 pelneatesd 3% white riinea, By 1992 their moiers had irvseeased be 1,875 {Picnir 1934 akh].

Thyeses atatiaicy thooy ho auceey$hnl white rhiaz ipdrocd et loms gan be wwhears the habar and cicumeiwces
are fvaursble, The sale of e ioaduclions is puch greaber 1han those ta Hasona] Pard i Wamhi
there Fore yaled pumericel comparizons cannet be reade. The mast significodt Tacter bing thot Namibia is
generally mon? arid apd hay @ kewer averags rainfall than oiler counties in the region {Owen-Smith
\7T: Plennar o o 1592, 19503ash),

3.4.3 Faciors Influencing guccess of Tntroduciions
] Mansgernenl, Froteetion and Maonlwriog

Rhina mramapernent [0 Makoma! Barks |a gitned BL conpervation 4f the apecies, napmally withawt the
Fnancial conswrainia and sawgrds thet apply W game (RS- Corgtquenty 1he parky arc peoarally well
fenced and paroflad, which slgnificantly daters poaching. The Jouses of mino o poaching in Walarherg
pocurred befoes 1950 and wrprovad SoelT iy TRASITES Tave sinee gt astahlished,

Routint manltritE of animala afer rckase ik plio imparant. “This dernamds considerable mangiower
whith 15 not aleeys availibls, but awetnl] the Halionn] Parky are meft phlz o provide this than game
fame T assiat manlicrlng it has Deen Ffonsd that ear nomhes pegvide the most simple aosd ciietilve
methed of Mectifdog Todividual thinos, Ratju transmitters enzbke individials o be Toieed and trocked
but thle bechnlgus 1 difTiculy, eopenslve and has & il Tile span.

i Rabimt Suliablity

Mao sunplemeniary foed bos been provided [r e white thines In Maniona] Parks iri Maonibla, thercfare it
s praslble 10 observs popukilicns which M peimarily depemdens om she Pork’a notwral hablint for thetr
eeplogical requiremenis. Thess populations thereiore Rave de poteatial to provide an indieation of the
inkerant switability af Hamiblan weld, Long-lorm TesmntmERt suecos &1 Hemibia eannet be aweessed gl
priseat since b ae tysufiEchenu aplial wed lemparal dila
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Waberberg Mateau is meaibiem Kalahari sandwelel, which has tandy, heavily leached soilt, resulting I §is
salr-veld sles. Te compenmic e polential miner] defitiancios an the plvtean, Benemeal and sall Heks
ard Uted by the shings, Dothme (1989} recommended providing salt Jieke 18 provide a phosphets
suppbement i Jow-veld aeas, He mlso commerned that Eam tpeica are lees semallive o phasphade
dediciencics 1kan livesock, This 15 probebly due v the Ber that EEITEE Apegica uiflise natural licks bedter
owd are: &ble to select phant eaterial with a higher mrtional valie, Rhinas in the Umnfoloy wer
otderved licking remrit2 mownds (Owsr-Smith [958}, which |2 & mameal sowes of sl and minersle
White filncs on the plaean have shawd good reersiiment ts dale, despile die high number af deaths.
This would imply 1bat gaureveld xreae 2o gg Wettrberg can provide muitable lisbiia for whise thing,

At Fhe lime of the introduction af whits rhinos to Evpsha there was considerable discusaion owr whethee
the habloal wit entiraly seltsble diee to the unceriain Muoral disrfodan, 1€ he chinas survive bt fail
10 repradlce this may Indicais thet the habimt is ondy mirginally sufoable, alihoogh the very fow densly
&F aniimals provides an advarage. Previces studcs [n Eiosha tegted dhe theony that Toed gvailabilily was
the rigsom for the persistent low deaslries of plln uripulates {Gasnay of ol 19961 A visuz] essessmant
of physdcal candition did nat Indlcase any cascs of Iypicol semerion during deought amd laie dry seppn
pariade, wlech ndicatcs shat numltion wes oot |miing the number of greaing wigulates, This implley
that as berge prazees, Thinos will goabably nat ba muritionally comstrainzd in Elosha, despite the feet thas
thi3 ey is not necesarly within heir hiscoele| distributlar,

i) Addldonsl Factors
a}  Slze Of Pack

Hatloral Parks narmelly proside lange enclosad anss whera relaelvely large popubsilans af animals mey
be |nteoduced, Kruger mnd Etosha Mationsl Parks are bath epproxImately the same slze white mast other
gk in Bathern Aftica are smalker. The camylog coparity of herbiveres i o Naliossl Park 14 § funstion
of the teial grazing wrea and Lhe king térm muality of he herhaceoue Iayer. Relsively tmall areas can
mainizin significant mumbers of thino iCthe hables; |s favaurabla, whereag moch lnsgrer arcas aen needed F
Ihe natura| hahitat |3 poor.

b) Dilseade

Pus to Lha x|z of sate parks, thine deate may not be notleed for weeks, which usually prevents tha
cawsa balng edablivhed, Anthx is codembe b eoriain reghons In Namibda and is o repular scasonal cawsa
of death of unpuixies snd ecoasional Mack ridnn in Etesha (Lindeque 19913, Several white thino eand
aecasonal bisek thing mealiies on pame fms b Namibia bave been Identifiad 33 Ambraa, confirming
the spocies auscepdibility w the dizease.  Conaequenthy, introductiona i areas with erdemic Anbras
ahoukd be appresched with eauion due 1o the pracibesl problams of maculating wild anjmals in Nakonal
Parks. Wilhin the swrviy period oo otber diacase Jue teers idendiftsd a2 caoging rhine mortalities o the
Marlanal Paeks_
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Chapter 4

Mapping the Habitat in Kaross



4 Mapping the Habitat in Kaross

4.1 TIntroduction

4.1.1 Background

Karozs is &n enclosed area of 136k {15,000ha) locased in the sowth-wes comee of Glosha, and Is
marapsd 05 8 sancuary for racs and endangered specled (Flg. 413 Elepbants {Lazadonry afficamd anl
licns (Farihens feid kre normelly exclsdod fon the ares and e rhinos are tegularly dedhomed to deler
poachers, lis topopraphy 12 2 tramadtlon bedween the M plaing of Eiptha and cha monntainus reghons of
Koakoland o the wes,

Seven while chind were Ivmaduced nin karosa [n 194 and dhere hay subsequancly begn no recruiiment.
Various faciors may be regponsibic, but she ares [ repwtad 10 be margiral white thino kabiet, receiving
an averape annul ram fall af I66mm. bedween 1966 pod 1996, This ebernent ol the mudy was imendsd to

establish md magr berbaceow species and hablear avaklabe in Kaross to erable habiat wilisaw of the
whide rhing fo be ameepsd

4,1.2 Previnus Boscarch

Mamiin's voactation types wen: firsd detatked by Givss {1971 ) wha described Karaes as Mopene savam,
Subazmuently, & detailed vegertion map of Etosba was consmucted in 1088 {Le Roux ef af 1938) which
classified Blanoss &5 mainly Ormitic Mepane veld {similer to Kaokovekl) and Mopane tiea veld [Se= Fig.
4} Mome recemly, romatt sensime {Sannier ed of. 1998) hay Teen wsed to ¢lasl fy the aren acponding 10
i heimhit of the wpody vegedation.

Tke grasavd of Marnible wers clasefied by Moflar (19847 and the grasses of Southern Afnca by O lbhs-
Russel] &f af. (1991) The tee specikes of Etocha were desaribbad by Benry (19800 [0 auifelent dotail for
ihia sludy.

Parametens perceived &g Impartant n habitat evaluation W idertify and dafios homopmow waiss, wee
defined by Godhoma (1989) end Du Plessis (1992),  To supplement field obesrvalions, delail of
topography wire oieacd frons & Gealogicel survey map [Heolagical Survey of SWAMNamibia 1578},
hereafber veferred 1o a5 the epographical maop,

Tiet sail wes deperibed by Lo Koux = of. {1953) o5 medium &ndy loan, possitly derived Grom grazila,
merspersed with quits [arge granne intnekms,. Du Pkeis (1992} describied the arca as geologically
Beterogencous, incledimg gramite, quarzite, shak, sandsiont, dobomige and calerete.  Subseguently, 4
detriled soil map was completed by Beugler-Befl (| 956) and dulg was wied o obbain 20il Jac,

4.1.3 Aims

Io order to eratHish Fhims pidks poatemt, the ndiviha] darokendics of he herbateru$ Jayor and
hebitat across the orea had 18 b surveyad and espped,  Whersver Appropriate, préviins research wos
incorporabed, inchuding vepetation clasuificallos (Sanmier of of, 1998}, habiat classificaiong (Do Plesi
1992}, s0il bpes (Beugher-Dell 1995} aod topographical fatores (Geolopical survey of SW AR amibia).
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The mima therefue Bre:
i To produce seps illuwstrating the disnbuion ofthe folloewing enrirenmental proemetan:

+  [lerbaces Layer. Wih details of the grass layer |0 terms of gpecices compodilion,
destritinion, denshy 2nd blomass,

= Hahlizi., ‘Wi detalls of the habitst in t=rms of vegeeslan elbadlfleaban, e coner and
dominant speslen, rockineas, goil, prazing pressues amd utlllaation, lasdseape, Ave and
water hales
i} To compibe the results for exch calegery ta sontbruey:
=  Herbaeeous Coyer and Llabitsl Mapi. Apply moliveriale analyeis 10 the data 1o idemily

prnd] degeribe hemeganous arens af herbacenos imeeis and habitgt, Refme hese maps by
icelndipg Any daeminant habitat eaores mcluding dvers and waler hokes.
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4.2 Methods

A oandcel was 1akeo to be a specific Iocation from which detaBs of herbaoeous Taper and habiar were
reccrded, A meular grid of fansecls was estabiisked over the ares of Koress based opon e
topeprphic| map, Fotlowlog ke Gebd survey, the socmacy of cxdalo pameters was eohanced by
refatig b sesuba fom previous snedles.  Iafopoanion o all peamess was elasefied whers
nceeasary, then analysed by comespandence anelysis co Menclfy homogeoows regions of berhaceous and
habliar typet. A Teaprephical Informatlon Systen: {hereafier referved da a3 305) wis subzzoueady used
L enap ihe spatial variabUlty of indivIdual cheracberfsiics and to ereats maps of lomagenows areas.

Lawzliog “Trawsesls

A copy of the lopographlcal mep was divided e a repuder griol ¢omprisiog 267 Squand o tramcely
Posiion Eacalions {or co-ordinates) for the comoees of Harass were obcained 2 Etocha Beolopical Insubue
{EEI) and matked oo ibe map, The co-ordinete scale was extrapolated (o peovide the Olohal Positening
System (heveafter refierred to as GPE) posion of each raiect, and 10 was fownd (hat ey were separated
b 003 kin, Each wangest [ocatlom wag given an sdentity number and co-ondioanies for its ideal posivion,

A hand held Magellasy GF3 2000 Sarellne Movipaor was osed bo locats the tanscet poskioa.  This
rarvigaior [5 reponed w have & distanes e of 150 metres,  The UTH 335 co-ondimate systen wid
odopted 23 stndaed chepughoet the survey.  When the taoeetts weme bocated I the field, i@ was
distaventd that the co-ardinaies foe the comers of Kacos: oblained fom EE], were based opon a diffenen
prid sysecn, woving peranndl sy posithons Approwimately 420em io the sowh, Certain trensects wens
tlheretors locared beyond dwe boundares of Kares and athess had 1o be created to invesiipate the whale

arca. Consquenily it woa necessary to cnsue ihaet all mapgs wers oo the same fandand grid for feriber
analysla.

Far cach rameed 16e idenl way=poict was enlered kg the GPS a9 & "OOTCF sl and thiz was Ioceted Ey
walking in the drection the GPS indicated  Ad U directlon was folkaerd the GPS calcutucd the
distEmece 10 e way-poin in (LIkm owremens. When the distamee to the ideal location wss displayed as
Qioo, the raosect Tocation wae osswmed 10 heve heet peached and the setus] reading on the GPS w3
recomded.  The sonoe Bafwee Wi Tdeal and pomel wey-points was [aer cabonlated. The Tgare for the
artadl GPS positlan wes subsequently wsed to plot the pasition of each trarseet while mapplog ibe deta
wilh GI3.

4.2,1 Herbaceous Layer

[dentification of prasser wos cuticd ot sctording 10 the classification system of Moler {1934k
[dentification of all epecius was confimmed by ta vegetation scologist in Elosha (W, Du Plsssi, EEL
MET perz. vamar), A herborium of tic prass specis in (e area was compiled for future reference in
Juplicare, one for fisere reszarch in Etosha af the Ojovassdu hertarbum and orz for personal wse. For

focording purpeses, the Latin name for prass speeics weg dbbeviated and the fird two tetters of <ech
rantts st (Table 407,

() Grass Species Deeurrence, Dislribigtlon and Pensity
Tl wlst-point bechnigue {Todmarsh & Haveoga 1955) was used {0 a53¢%4 Brasd Species ootumence and
dinlfibliks acras the aree. This technique bas previoely been sdapted by Meotis {13E1) eod Du Pessis

[1792), and the basic technique was furlher developed For e potpose al his stody W0 provido o indsx of
grass demsicy.

6l



Takbs 4.1 Key to Abbresistions of (irags Spacles Mames
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The wheal-poiit Bppacatus resembles 2 bicyete wheel with spikes ot the cdpe inetead of a i {s<x Fig,
4.2}, While b2ing pushed., 2 marked spike hi the ground at Tegular iniérvals which became the sample
pointe. The digmeter of the spike was 1em. At each traneect, the wheel-paint apparems was wad 1o
recard 100 semple polms. From ihe staning locaion B routs of wabking thiny paintz 10 the 89, flve o
thes ity Wirty 13 1he wwast, five 10 The north and Winy kesk b cast, wies kene & hapd-beld eoonter was
uged 10 ensure 1hat the sorrect number of ghstrvetians was taksn in each direclion pod gverell

The whe|-polnt pparatus was cend for el initial ransects and its vaw wis ooatinucd whene subseguen
prangecrs were casily accrasibbe, Tl apparsius proved imgemelica] for wse in rocky sreas and in siaaticns
whirna T Iromeest was lecaied Bac From M nearest road, This wea becawss pashing the apporetus ta and
fenem the semypling $itzs and over rochy areas was £xcesively flna consuming, Comsequently, 8 veriokian
of the tschnigue of Du Plessls {1992) was used, which made complefion of Iraneects congiderably
quicksr.  An misigtans walked sordighs ahead an the ranaecl ling whing three stops belween Ampley giles
vewead of the appacaius. e camicd 2 stick (wikh a Tem diameterh and at ¢ash aample sile, withow leoking,
be pleced iL a1 arms benpth 1o his pight. A1 e Lima vreos obstac ey avomded, except for e, ALl ImnsectF
wore visited and compietod imespective of the type of anen. Oy ance did & transect have to be rorouted
due I 1 ey E211 from 2 kapje for rocky ouleTop),

Reeords were made aft

&) The speches of plabt under the marked spike ot nearest o the &pike, but wikhin 3 maximum range ¢f
ana medre (expamding upon Ibe tochniqee of Tidmarsh & Havenga (1955)). 17 & prass had been
grazed and the reraaining siem was el idotifieble, & reeocd of ' ideminad was recorded.

By The distanee betwean the aplke and the plam reeomed shave, In the cass of a diress trike where ihe
markcd spike it tlvlng baasl cover (Ea., when the point fell within the eircutference ar maed orea
ol  living plant), 3 digtanee ofGmm. weas applisd. 1Fa strike was not econded, the gisience Browmen
the marked #pika and tha noaret grats was messared. Initilty distinces weps Reruraccly mscontainal
wiih 3 wpe mesure, uotl b became passitie 10 scourmioly estimate the dbonce viealhy.
Subsequenthy, only detances over S00mm. wes measured. I thers wers v herhacenus specled 1n
e onee metr: rAdAE of tha splico, 8 record of Taea pround was mada,

Farbe are brsad.lesfed berbs (Rinsy 1997} or nom-grass hetbacoows specist. (ML Flecls 199T)  These
oere bk recorded as o berbaceni speches durin g 1 surusy, Biae whets they wena clcarly sbondan bne

panscst g Toté was tiada of their presence. The soipe Cyeeus wag incloded in the surieey 83 o had been
recarted as erien by rhinoa.

Easal eover i the pereenitage af graund aoversd by the base of planes 31 ground Gewel, which ondicaes the
amant OF Eracs i area. 119 nsua by calolsted 20 the funber o el i par 100 recosds (Mentis 1984
“Taineon o af. 19500, Beeause Basal cover war abvloushr Jaw in Earesw, the aumbce of sirilkes at each
trancerd was very law (oo than five strikea in aech Geansel). |lawever, baaal cover wes conslderad as
inpoiant sings il ecubd patentinlly exent n significant efMect upon rhine actlvity. Therzfore thit taehnigue
was variad o calabde an index of plast dongity, whick providad & mora accurate ndicuion of the

ptiaunt of prags couer, To provids this index ol dentlty, For aech rangeet the mean distance [and n{B)
whove was calculated, Bare gravnd was recorded 1 dmsnee oF D cm.

i} Foragc Facior

Forape feclars have besn mscigned o eath pruss species cccwming in Erecha by Du Pleasds (1%91)
Facled Jange from ! {minimum) o [0 (manlmum) and copeeseny the pertsived suslsinable forags
production peaemtlal of B apecics, 1.e. thelr polentio] 1o produce Reeeptable forge for gt (Trodlops
L9905,
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Fiy. 4.2 Wheel-Proinl Appamaius {from Tidmorsh & Havanes E955)



For each wimses, 1he [prage factor for every grasg specles was mubiplicd by the nerber of socumrenoss
and the ta@l sumard (DU Flesais 1992), Bare pround was albocalsd & value of 2ér. This prowided an
eszzssment ofthe sotal ferage qualicy of each transect.

Du Hasals (199 hod classificd eatings of e overal]l forsae score obtalmed 3t éach trangeer.  This
Icchnigue hes &een repeated, however the resulling deoves were mod comparables bsucen surveys a2 ghe
sampling cerleria wes slighlly ditferenl, Thie was duea to the pretence of unldostifatle g5 spocia and
Cyprns which were no ¢Lastifisd A5 an herbeceous specien by D Placis {902 tharefars, they wera nex
elbred o orage 00r2. Cabsquently, i wak only pogsibls bo rfi to the oversll forape 2o within The
ezt aaff thiie $tudy.

I} Herbacesus Standlig O op

“The sramwding crop Of greas whs meorded using 8 Bbe Fasnire Meter (DPM) {Branaby & Tainton 1577}
The OFM (Fig. 45y consists of 8 contred rod with 3 marked sonle whish s held vertionlly and the bottom
placed on ke winfes of the mound. A walghted dite forounds tha pole and 1§ dropped from & plven
paight, 1o f2ll and selt™ an (b8 hedacens tayer helow, The level of the micter readion provides the
buighl [n eaniimadrot ehat the diee has seit|ed abeve the ground Calibraling the DPM invalves hacvosteg
the marerial within the ¢yl loder creand babwesn (he pround and the disc, Ithad beon found that thers was
& Glrong comrekation between disc setiling height and the Wamass of pross. The OPM has been cal ibmted
for we in Esetha (Flg. 4.4, Teble. 4.2) by Banoeeberg (19939 and Du Plaals {1997 (o give the
relalorablp belween diss sebling helpht and the dry mass of arasz onder the dise. Skrubs wers not
ineorporsted |mthe meaouremenie

The DPM apparabos was biw tbmabersome to carry in the fleld on & daily basis. Consequestly, befors the
survey, repeatsd personal eclimetkn of Blomass mongs were undenaken, followed by acomsl
resvprements, waell pereansl exiimaiban of biymans wes $5%4 aeeuesis on iriad RO,

Tahbl: d.2 Asscament of Grass Standing Crop wlib & Disc Prsiure Meter [Kannenberg 1992
Chu Measds 1997,

Binmad Ratlogy [Hee SedeBng Wcighl Dry Mast of Graes (li'he)
EL =55 than or equzl b O5om kesa than or squal to LD
YL 0.6-1.5cm 101-500
L 142 56m 501-1,300
M 4=1. 50 1,200-2.440
H 4_6-15cm 2,012,300
Y T.8am or hiﬂl:r Tigher iban 3,304 .

iv} Confirming Contiouity

Calitratlon and qualiy sontral of daia obidined was confemed @very moath to ensurs thar sstimations
contioued 4o be pezurals. This mcloded:

) Idemtificaiden of grass specics was condfirmwed by revlewing be complled hecharicm,

b} The disiance batween the spike of the DPM and the nesreq pracs speedes wat mensumed (ol odog
eslimaaia,

£} Basal covey estimation was reconfirmed by repented wil lsacion of the DFM,

G2



Central rad

Lyval of meter
rdading

ce =

Rigreslal marvanlad
for calwaticon

Folaimal re)

Fig. 43 Dhisc Pastoe Meter {fiow Brmsby & Tainton 1977}

1360 1

0 B2 MELEAT gem)

Fig. %A Corralwtion Betwzen Dy Maas of Omse 2nd Dise Settling Helg During Calibralion of Disc
Pasoure Meter to Elosha (from Kasnenberg 1992)

a6



¥ Grass Callesiion

Sareples of all o press species were salleched £1oans tivke of year, o aklitjun e main five spzcies
[Auhepbars sehimsll, Sraprosis mindersil, Erugrosits porosa, Scheifie knlevarfensy and Stigagrorio
et iy wore mmpled during all three seasons, Tlkse were exdleled For wie s refimemce wmpks and
agalns the passibility of futum cheonical analysis oo Bs5ess nutritoal qualitiey,

%1} YHuel Assessment

Any peoeral abrarailans on e condition and aveilability of grazing in Karods were reconded iheoughawt
the yeor, 11 additlan, obgervations on the difference ™ grazing betwieen e tiudy ates and somounding
Ineatitms [Koabendes, Ebosha, Hakatars, neighbouring farma salled X annss amd Exma’ wene ako doced.

4.2.2 Habitat
Where approprisle, phategrophs have been ineluded 1o il luslric speelfie parseery

d,2.2.1 Yegetation Classification

A wevepethas Jobila clessiiication system has been devlsed for wie I Ewsha, incloding Kaross, 1o
iclewclly hableat types (Sannier ef of, 1298 This closslflcaskbon relares 1o & habiar map of Ciosha cesed
by satellits remobe sensing metheds, This clasification is based o she smacture (1.e. donsiye and hedghr)
ol the wepetation, according bt the careparics Jo Tabke 4.3 and as described In Flp. 4.5, Duwing the habiat
mrvey, vegemlion class wes asessed vimally following personal calibretlon which Invakved aasesing
canopy o gap rcdos {sor 4,222 below)

According t0 Du Flessis {15992}, ees ars defioed os woody perenndal phangs tiller iban 2 which inchde

chruh Mopane (Cofanfesperenm mopme) aller than 1.23m Shrobs wene defined a5 woody petennial
plamis elween .3 and 26, o Slowb Aapaae between 0,3m end 135,

Tabko 4.3 ¥egetation Chsecs asslgned by Satelllite Romote Senting Teehniques of
Bannicr e ok (1598,
Vigelathon Chass Trees and Shrub Covar and |leght
S vormm wodd Taed (2W) Areas wilh *5% cangpy cover of ghrubg and ey,
Mocd braea = Jm T,
T@h_ln:: savanoa (1TE) Argas with =5% canopy cover of ahrubs and oves,
Moee than 5% ol trees =5-10m high.
Low g HvERmE {-I..TS} Arcos with *5%%canopy cover of sEruts and bees,
Marc then 3% ol trees =2-5m high
Shrub favasm {35) Arens with *5% canapy cover of shrubs.
Shruba = 2ro hiph, Trees £ 1% canopy covee.
Crasy exnrim (G5} Areas wWith very Low cannpy eoveer {1599 ol showhe amd toees.
Steppe (5T) Drwarl abrubea with = | % eanegy Sover.
Canapy cover olirees and shingds = 1234, Subdivisions by lacotlon
Grzssland {3 Trees, shrabs eed dwarl shiubs with extremely low canopy cover
_ (5%} aned > 1 0kp/ha of dry herbaceaws blomsss.
Miwre gorand (B Frees, shrubs amd dasrd strubs with eammemely b {5193 cmopy
cover and £ 100 gha ol dry herbaccous bionsass.
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Clactlibeniion does tat provide [nfonmation on apecies composiéon, consequendly the species of womdy
planis = mimasm. Tn addnion, no dextipilon of the pressland [ oeined. At preaem the class| Acatbon
ynden al Sanmier of of. (1998} @5 thowghe bo e 2074 apcurmce,

The catelbts habiat elasgMewlon map of Sannier ef af. {1998] {Fig, £6) was campared with resulcs
shiakred during the hahitst sarvey. Classes on e satelliie image hed a pixel size of 25m & 25m. The
arria]l GPS poritions eheained In the fleld were located in e single pie] and the heabitat clus datum fer
thin Tocwticm wat axmractad. In sddifion 1o this e&ntré pixgl, the Siahe tiosemding quarel weee quecied
and thets daia wera used 1o prosvida & mceda average clnss fore gl olne picels. This quecy waa complaed
by & programeme which was writen in TURGC FASCAL (R Middletan. Dapt. of Gengraphy, Lniversity
of Hullh Ones the values had Becn extracied, ssvém] mndam tansect positions were mananlly visied on
1ihe catsltlee imape and Lo ikeniity ofeach square con frmed the sccuracy of G programate, CHr|sen
Detasen pereoanl abservalions, e speciilc plxel fdemified of che pmelling imege ard the nine phels in
thar area [le the made classificaion Bom che cenme plsel and surounding sght piaels) was dooo
wiswaily mnd atistically by Chl Squeare analvsla.

4,2.2.2 Tree Species and Cover
In order [ asbess the trea caver Ibe fallowing ioformation was paiheeed gt cach ranacel localion:

I3 Canopy-to-(ap Batla. An approximation of tha trea demaity was fomnd by banking at the chnepy
for crown)-o-gap ralke, Tha caoopy-to-mep retlo i deflned ax tha cwan gap behvesn crowns
divided by the mean erown dismeder-{Walker ot ol 1988%, La v sumber of times the avarsgo
canapy giomster fitd o the gape. Tha caloulatlan takes pelnts Mons, apan and pleks the noamst
cample of woody vepsrmion te anch podet (thrubftes then colied A) b wet imporiant thal st
ench point none of 1he shrubs neluded (o ihe previnos ransect wers mcleded, The nevt example
ofwoody vopstmdion from A was iHene| Fled aod raferted (0 ¢4 treedshrub B, Animaznary line was
<ot betwoeo A and B, Whis stand ing ol 4 positien perpendioular to this line ot & easrabla
dlstance, the oumber of limes e width of shrub B, fted imo the gop betaczn A end Bowas

coueted, Thiz was then repeaded b che neet podnl aoed the averoge of gll the rotios cabrubstod Tha
percendaze e sover classes were then provided wslep Table 4.4

Far this investlgatlon, the affects of canopy cover wen of miner importones, [t st benvaver
pecessary Io ba able b0 actaus tree and shrub densiny 1o debve the corect vegeeadlen elasg
pezording b Stuttier o of (1998} and ealeulstion of the mtio provided greater aotunkey.  Thils
infocmation wirk Inpially ealeutared and theessfeer G was eslzmated,

Table 4.4 Caoapy Caver Danafly Chazies aecording Lo Snnnker of af. [1495),
Canopy Cover Raling | Lanopy-l-Gap Ratde | Denakty of Trees and Shrubs
Very high (VH} <04 *T5%
High {H! L1501 T A0-TEY
Modzratz M) 054,35 "5 S0
L (L} 33408 i 5259
Very low {¥L3 1533  15%
Earemely fow [(EL) =83 | <%

H} Al each bansect, tree species were [dendifled and brielly deserbed, Mo further detail of species
pravent wag repared as necegeary ot it was thaoght the height gnd density of ee cover were the
main fectors mfleneing rhing sebection, Tather than individeal species. The presence of Azasrr

speelen, Mapase {gither tree of shrub adre, shrubs Being wnder 1,.25m), Combreita speeiey amel

a9



Fig 36 SevenClass Vegetation Clasfleadon of Karees (from Sannder er 4L 1398)
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Terminatia tpecies wers alins roesrdod  Sacoln species pod Catopheacies wore also ingluded, bt
later only refecred to far eree dlstribution anakysk.

(e garvey ol the whola aree was eemplded o delemime whith rpe apeeles wiare presant {peaus
and species)

4.2.23 Rockiness

Rockioess waa dreerlbed in bwo waya.

Iy  During the babitat survey, rockiness wir subjectively aoscsacd asd classificd Ilota rating clasass
according 1o the pereentage surface slones (Tobiz 4,51 Theae classca wers bosed on ihe technigue
of Du Plessis {1992), benmgver hit won subsequently convericd into reiings which prosided
broader elasces morz epplicable ta this study. Medium was eniified at 2 cepaeate eatepory 03 this
it 1be claes which was moot [keky to afTecd whether ar pol ag avea was apeesddbla for thinoa.

Tahte 4.8 Rothineys Accurd lag 1o ihe Feérrentops Surtace Cover and Ratlos Categorles

Pereentape Sorkice | Clas Rwisad_ﬁ.nthqmw
Cover of Rach
Mame Hooe Moee
- 2% EL Taw
=1 1% Vi Low
>10-25% L Low_
*25-5a bl Melnm
>30T H High
75% YHEH High _

ALy

T provead & fricp with preater rsotution dhon ofdained frorn the miings above, the wopagraphical
mibp was wsed a3 2 bate upon which areas with cver 6095 sorface mock were ploted, This was

comepleted fom personnd kmevdzdpe of the arce and (he g0l] map of Deupler-Bell {1996), which
mndiewed weas with over T0%% saffoee ragh

bean furfiies thoié ke waa Fl.ﬂlj'l:i'.'liﬁ'l.']r determimend by I'b;bu{d.ing the presemcs of the ;ﬁjll;;lwing
SubErArIm ryped do ibe onsecy [Table 4,8) Theae dats were nob ineoporated i this analvea
bt reckitess rlings and topographicat mapa provided meater detall ond accurcy. !leweyer,
substratum deseripions are anabrsed in Chagtor &

Table 4.4 Paminant Hocks in Substratum of Area and Classes Assiond by De Plegaly (1392)

Subsiraium Type Substratum Clax feom Du Flessis {1952)
(FPersonal Descriplon)
Chesty Mot recanied
Sandy 0 Varymg
Grevely I {3-Zknm}
| Pebbikes 2 Small gbouid (~20=-5S0mm)
Smald rocks 3 Mediom 5epaes(» 50- 1Hmm)
Hocks 4 Bif stomes (= 1002 50mEn]
Baubden 5 vty hig fones (=230 500mm)
She=d rock & Backe and mcky shemta C~500mm
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4.2.2.4 Rail

During the gurvey a deseriptlan of ihe cotour aud iexture of the 5oi1 was coeplled. Subseqeently, thia
mfarmation wae disered s the comprehensive soil maps campiled by Devpler-Bell { a9sh {Fig. 4.7)
wene congdderably superior. Four clazess of soll were identified by Beugler-Bell (153€), For the pumpose
of this srudy these wime divided into the five categarles, described in Table 4.7, Achal ez e itizna
and refieranee Taambers were platted on the soik iap and ihe soil ype at ¢ach owatlon was extracted,

Tablo 4.7 Sall Clasees Ideniaficd by Bawpler-Dell (10}

Type S0il Origles

A e soils of e Highveld and the Teavi mounialng.

1 The aail of thr Koshendes mosndein and hill 2ane,

i YT agila of he Fareex Graniis 2oms (Soemimant Gpe - subdlvided Ietaz)
1 byarrle Lepinsels and Cambizels.
2 LUhlcMystric Lepresaly.

I Ecils fiem Muvial EEdlmEent:.

4.2.2.5 Gruzing Yressurc/LYilissilon

Grazing infensity was subjectively eatimatod by obscrving the quamtity of gusses retainimg, their seed
Tueads and the quanlty of prass present. A desaiption of mings i given in Tabls 4.4,

Takle 4.0 Rpilogs of Gradoz Premure

Hatlng Appeardoce of prass B

Mome Mo prazing evident _

VL Very liitle grazing, undsr Whlised,

L Lo peesture, [phily irdllssd

M Moderaie peessire, moderately i lised.

i Tigh pressuce, Bighly utifised

YH Wery high pressure, Tor example around water holss, very hiii11r~uli|E:Ed.
4.2.2.6 Landseape

& descriplinn of the [andscape wis recorded (o tems of iy, watst hales, soads, keple, vallays, phaing,
riverbeds, drainage aress, bottarn of hills, hill shepe (rmld-stope) and bill seeses. Tha lafommalion wes
later distarded as recording these parametéss Wit considersd fo be ewoestively subjestive, aince
knowledge of the predonec of or distance from thes Teanares varied depeeding qpon visibilzy, Lnstasd,
imponant landscope wwameters, [ocluding water hobes and clvers were noauraiely mapped Fram Lhe
Iopapraphical Tap, 2 describod below:

i Rivers. The Inpopraphical map of the rivers did not distingish between main chammels (>+10m
sereae) e emali gullies. For the purpose of this sudy, thege smaller gullee were poc opociang
and ortly fivers which were known 1o bive actoiated riverine wigestion (either dsstince gross or
tree species, o top density, abinough this was alse inlluenced by the subsmiem) were marked an

12
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thz map. This was {0 peevenl the smallis ributarias and drairega channsls hecoming con fused
(il areas with distinclly Averms w00

i3 Waler hoket in an ardd esvironment are freqoendly wigbied by gt animals imd consequesily the
hablist Iy grestly infeenced by high trampling and grazieg presmire,  This oreaiss & unique
[aAdseape bype.

Ll Zbope. The slope was eclimuted subjectively aecording o Lhe clatesg af Dy Pletsis (1952) a2
deaferitad in Table 490 Inhbsl ratlings wers aubasqsently redefined o provide Waadar categndes
A it wan fiqund that eers was Iinde differenca between cemabn caeporios. ap mitislly defined, For
thiea movemenl the initial retings cantinued io be used 54 (hay pmonride additicnal eccourecy,

Table 4.9 Claminicatlonn of Slape Aceordiop (o the Clasaes of Do Flesle (1991)
Slope Initial Rating Subacqgment Ralings
-3 deprees Mg, Slight peotle Slkcht
310 deprees Iodscrahle Remsomable
10-20 deprees Beasoralle Rexsonahle
2045 degreea Stapp Sieep
>45 deprees Exfrerne Sleep

v} Tapegrapby. The topopraphy was deseribed in wrms of aspest, releced 1o the dinection the slope
weas [acing oo o compass bearing {Du Plesgis 1992% 11 waa nar possible te pecord the aspect when
the anea wen varisble or flst. In addrion, Lhe axpect At eoch transest Josstion way generally only
applratda b g gwall area, and nor swilable for extrapolation #p the Targer srea exch tamsect
mpresemied  Constquenily, abbough ospecl dows offumes plagt growih and gras palatability
(Bothpns 1989, this micrmais was dismrded,

423 Analysis

el wers processed by cormepondenca salysis (o [dentify associarlons betwisen similar tansocts aed o
dafina homogenous grasstand, habial and ree spegies segions. Boveral multivariate aralysia tchrigues
wera smplayed In compars dais ohealned at each tmeiect and v identify relntlonships (Cauch 1982,

4.1.35.1 Crdinalion Analysls

Tha cesults were preseated ms an oadimition plat which resagiiped the dais a9 8 contlvom 2ed praduces 2
snriay of dots, which may then b dlvlded to flt habikt paticms (DECORANA, described by 1001
1079a). Thé lcchnigque amanges tEmsesis with simllar species compraktlan along axe which may
repreaent snviranmental gradients. Sites wera separued according bo tbelr speries pompenent amribuces
[ moadi: analysiv) which was the most applicabla teckninue 1o descrlbe vazlances in the Spesies data
Orditiat]en analysis was used o plal grass species and trée specics witk reapeet t habiear viriabbes.

4,232 Cluster Analysis

Cluwter analysls resulls were presented os o deodragram which foreed groupings btwesn Iramsects with
glenllar strlbides, accarding to rokust trends. Analyaly v carmisd out bo compans MY SP Chiulli Variabe
Scatlsibes Fackape) and TWINSPAN (Two-Way INdicstor SPecies AMakysis (Hill 1979b)) techniques.
The TAWINSPAN technfoue wsually usea more than aoe spesies (o divics the dala set and the transeets ane
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elaeifled im wdditiom o 1he spezbex. The: eesulimg dendrograms wees divided ot an sppeopriate aoccesy
Leve] i define classes of eransects acenrding Io their grass species composition end habitat paranierers (0
mode), The composition of sseh ohasa identified wes subsequamly analysed to defime it charsersraties,
in terms of speckes composition and habrtat parameters (R mode aralysk).

When homagenaud xreas had been ident Red, ther charscteraics were dofined by countlog dhe fraquenc)y
thit eack pracs specics or bibiat rating cstegory gccurred whhin esch elass. Bach clesr was then
quantificd a5 folkows

Peresulazs Decoreence = Mumber of shoervatians b esch elyes ¥ 100
Total nuember of abervabone 0 tha

Follewinp, ihe Hentificeation of homegenous aniects, the clacses seioned ia each mandeel were spafially
amalyzad by 1ha amipn proximity famstion af GIS. Waer holes and rlvers wers superlmpoden om these
mops 45 Separaes bebitat fypes,

iy Grass Bpecies

The frassect monbier and lbe porceatage otenmnee of each pras species was anabpeed  Ordinations wenk
ploged for the sie numbees and prass apecies, Results of eluster mmalysiz using bash eebniques ware
crilically compared, with approsimalely four grass elasaes being fumed wherover posaible.

ii) Thabitat Types

Fartors d=lermining &md describing tabilat pye Rraeeters were asaipned paingg, wwally fiom ens bo
three, a5 d=mribed bebpw. Retings were merged into thrue classes since the majorily of obecrvattans
geoerally (el inte fwa (0 theee slasees aod the sccomencs of mne o exteme mimgs wene [nftequent or
non-exisiet. Dy groupheg thess extreme m@tings, Wby inflocace of cacepores with o emll pumber af
ohservat g, which may Aluupt anehysig, 1s mincmoizad

Forp: {mior amd herbacenus standing cop wens incorpersted in the comespandeoce: anatysis of bl
types becana herhaccars Jayer analysis was solely on the besis of prss secis cocumence. Thoze
parEmeters wert regandked ay imneeiate tactors te be Incarposaced in babliar analysic beesuse erbaceos
yer aodt habitw are inter-relard  Herbeceaus layer parameicrs were abo thoupght 13 provide o good
indication of the $oil #nd subsoranm chamncterisllcs.

w} Yepeteilion cless

Table 4, [ deacribes e closses assigned s sreelifc vogewaroon types. Thers wat only one shwrvacfon of
shrb savanas, which was incleded in the §rass SVaOna Lalepery os these vepedation Lrpes both Bad x
wery [ow e dassby. Obdervations next (o waner Judes were also chasified s pros savanng, akhosh
this vegetasion cype had heen ereated by benvy wilistion sed pampling  Tn addiion, areas within
apacified distances from water hales were [aler marked onthe maps.

Tabte 4.10 MVSE Classes Assigied 1o Vepetatlon Calegoric.

Vigeinon Caiegorkes MVSF Clusy !
Grues SAvAnR (0SE) & Shrwb aavanna €55} 1 I
Lonw trea 3aveanna (LT5) 2

ﬂi;trn: ka0 LHT ) L i
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b} Tree Cover

Cariopy cover dengicy classes were atsagnad MYSP 23lings 25 described i Tablc 4,11

Table 4.01 MVYSE P Clasees Assigned 1o Caoopy Cover Densliy Ralings.
Canopy Liover Raling MY¥YarClan
Momk, Yery Low & Eatremely Low 1
Low 2
Moulorme 1

¢} Ruockinem

Fockiness ratbngs weee assipned MYSP closies g3 desoribed in Teble 402, The ating ‘roce” was

included withthe acher law rockincas relinga e iy all repeesended arcas whleh weane mast similar,

Tabik: 4,12 MYSE Clrsees Asslgned {0 Rockloess Rotngs,
b
Rockbnets Ratings BVSE Claas
Mene, Extra Low, Very Low & Luw |
Mediam 2
Hiph, Very High & Exta Hi!J_i . 3
d} Sall

Epil clasiey deriiiad by BewglerBeall {1996) were aerigoed lve MYSP claages (1abde 4.13). Thic waa
Tecxiece wail brpes A, B aod O occumed Hghly infbauently, while the very dominant group © could be

subdivided (nto Lae hpes, C1 and C2, which ocourmed with raasonabie fraquency aonss 1he oma

Tahkbe 4.1 MY¥SP Claiscs Assigntd 1o 5oil Ty pes,
Ball Tvpre MVEP Chigs
A 1
B 2
c
i k
2 4
B 5

¢} Grazing Prasure

Grazing presrors [Riimgs were asngned MYEP cleges ue degeribed in Table 4,14,

Tablc d.14 MVSP Clmaca ARvgoed (o Grazing Fressure Ratings.
rszing Frosyre Rating MVYSP Clans
High £ Very High 3
hiediutts 2
Moo, Very Low & Low 1
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T Slaps
Stopr rafings ware at=inned the MVYSE classes dzseribed in Table 4,15,

Table £.15 MYSF Clases Assipned to Slape Botlag.

Slape eatinps i MYSF Chass
[ That, Geantle & Eghl L

Maotleasbie & Reasodablo 3

Gheep . 3

4} Gras: Blamask
RAYEP clances were atclgnad ta greas binmass a5 dzstribed in Tabk £, 146,

Tabke 4,14 MVSP Closses Agigned ta Griw Blamats Ratlage

Czrass Biomass MYEF Raling

B Geond, Exrn ine 82 Very Lawr 1

Low 2

Medium, i'EEh&.V:Tingh 3
o

b} Grass Demsliy
Closseq peslgned io distance mating for MY 5P analysis arz shown in Tahba 4,17,

Tahle 417 MVEP Clpipes Asslpmed ia Grags Densily,

Mean Distanee bolween Spilke A G MVSP Class
Nodex of Demsly)
0= [lem I
1% ~20cm 2
> 0w L
I Forape Facbor

Classes asskpoed 1o forsge factor seores for MYST snalysls are shown in Table 415

Talk 4.18 MVEP Clagses Assigoed e Fornge Factor.

Fﬂrl.E:_Flﬂanﬁm MYEP Clais
0= 250 [
240 - X540 2z
A 550 }

T



i)  TreeTypes

The six pradaminant tree species wee fecorded on & prescoce or abmemee soale. Thess hinary data were
mcompotible with 1he hebitat retings and conenuently wem amalyssd scparmkly.  Toee sph:h.:s
characieridi oF each class were idemtifed bor caleulating the pereentmpe poowTente 0 (ach Spocies, a3 in
he habitgd meetion.

4.2.4 Gengraphical Infarmation Systems (IS}
1] Mup Lnpal

Dighisiog, teehntques were uped 1 Mput maps of the roade fenee, Avers, rocky arces ard il bepra.
Coowaca relference poiots betveen all maps wers the lorationa of water holss ginee several pogition fixes
had been taben,  The res-mean-squara exror provides an mdication of the emor betwean dipised
referener point and wes given a9 1964 and 131 mefres between waltr hole portlans, which was
regardzd a9 reasonoble, Siandand basa maps prodused by EED wero based oo a differset grid syatem,
thene fure thess were also input by digitiadion

I Analysks

(15 Puchilmied the analysis of theee dimensiooal data. For the parpase of this dody, AneView v3 was
used poimiarly Becawse of [ spatfal analysls facllies. With the spatial anatyst fusctior, layers were
converted @nwe prids, Tor whick a reselution of S0n x SOrm was ssigned, This resalution was comsidertd
sppreptite for mapping purposes i relation 1o the Jimimtons in the accarecy of GPS pasitlons,
Following camversbon 10 2 gAd and classifleation of regions acocnditg 10 slagorms, it was possible o
otcain the number of presls contaimed wiihion a0y clags. Smee 4 piaels eqoaks | hectare I was poacsible to
theasure arca and the number of cbatmvations per hectars,

Spatia] aterpolation amsipns valuss (o intermediate points betwaon trandeet poditions with & specifisd
vatue. The boomedary Bence of Karoa was Cofined as the limit (or mesky o the satont of 0 insecpolosion.
Anzlysis ichaded;

lnerpalsbon of copidueng dets betwesn warsedr polnt was compleled with the Splioe fnction.
“Thds Ix g wseful general purpose |oterpolsar chat A0 & minmiom cuveiurs surfacs theomgh 6 mpat
poimts, Following an interpolatian, (ho Imape was reclaesded by provide dising ranges of applicatile
values, This ¢iesiTicsion was apphisd 10 contmuowe dats, Gar axsmple wiere vAluss puiged bensen
0 and 100 24 with the praas spacies.

+  The msipn proximiey function alkesated god cella & value ddendiend ta thit obtaimed ot the Hesrest
tramea Thit fmetion waa nood whan valoa 4o be snalysed were cepreacated by & fow elaaces or
wctertibivkeed Figuresd Dow' presetved OF 0%, Approprioic daia wiers obdained From bablet ratngs.

v Buffer zones wene gencrated around @ feature accondiog to appropdate distencs classes. This was
applicable for allacatiog distances from dvers and waler olea.

v Map calculdor wis wsed 10 add layers dogaier, Maps of bomagenous ragions idemiilved followimg
Conmipendongs aralysia wore enhaneed by ereating addmional classes of rivers (with 180m buffer)
and water hodes (with §50mm bulfer), whied) ok precedence over orlgingd lases. Rivers and war
hofes arg imponsnt Landseape featmres which had hevbaoeows layer and habiial charagleristics unique
1o the wrownding ansa, To crepte these maps, refevant mep Teyers were pddad rogather and then
rechustiied,
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43 Resalis

The surwey of Kardss Was camied oot between June AAd ALpOSE 1996 and 8 total of 257 [rmeccts wen:
complzied.  Each lransecl ok abaul 20 minates 10 coenplets ples 10 i 15 inudes 1o wavk betwen
fransects Theie positiarms. e been mapped wilh respeet to e fence and roads in Cig- 4.8, Typically,
st mooming wad spent TakinE chings and approximanely alx haltst TRANSECLS WEn: comnpleted In the

allzmaei

The sipit‘man:e-ufhurpn]umd maps of
apd wther Ractos i enknos I EE

ind[vldun] parameters b limited aincs (e jnfluenes of Tandeaps
mly, homrapenig Arcas wese [dentifved with gomespondence

aralysis 1o provide 3 oot Indiction of aupcialishs bebaeen parwmeters. Trepds in fhibno milisstion
wlch Tespeed 1o Indivicual parAmeiers and hgeagnet aress are distutted 1o Chaprer 6.

4.3.1 Herbaceous Layer

i} G rags Specles Occurrence, Distribution and Density

The arcarrence of each ucass specis 9 Kaross 15 plote
parceniage of Ihe torl we given in Appendia VI, Takle |,

Jdin Fip, 49 Dl of occomencs and
“The: THos) MmO species wal Skl

hafaharionts o 119, foflawed by Sripagrodis wiplumis s 13%, Erogrosur nindessis # 143 and
Avirticda adeeerrionts 2 66 Al other spackeE oSk 3t Db 3% shundance, Dare prownd was res arded
at 124 af tha 25 500 wanples, and 277 ass samples wooe too dumaged 1 b identifod

The pErc2ntage OCCLNTEMCE of five graos Epeties wem inberpoiated and the resuts driailed in Tablc4.1%
bogethar with the mean ocoumencs of the speciot proserd within twg gracs genera. The Artsilee Family

were ar gl koowo G0 ko spiky snd wodesicab

[nberedine oe uded rable (Bohme 19849; Bester umpublizhied documant).

Tahk 4.1 Distribulbn o Grass Spetis
Sprrics Detaila of DislHbuthon
S Ldrlo Fensonobly evenly disoibuted. Low abimednca In nonh, southrcast, aowib-west
kalafrarfensit [ end eceiral ségland. (Fig- &.1D0.
Tnpagronls | Reastmbly evendy Aisrbaed Hlore ermmnn i the sawh-eastern qurer. (Fig
arifptumis 4110
[ Eragroc TAasl phurdant in norih-west and couth-z2a arees. [Fig. 4.12),
nindeniir
Arlsrids Patchy distriburlon, bul mees comman in opath, taeth easter and Couira] ATCEE,
adezertlonis | (Fig.4.130
Erggrashls Infrequent in most wrzas. (FIE. 414}
sl —_
Arfsifda Patchy distribanicn in 1he nooee, Herdh-askem #nd condml areas. (R, 415
EpeEied
Eragronk More commen In e aorh and wetlem arees, l[ﬁg_.-i.'lﬁ}_
apacits

l4 Bpecics, whereas Eregrosils $pecics were gilhce

7
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Fig 410 Inerpolated Divntution of Fig. .11 Lnceepobiied Dyssritalion o0
Sedvrdrag kafaharienss Spasra BT wH{NHI T

& Lhedurrenee

Fig.-12  Inlempalaied 1lstrhuticon ol Fig. 4,15 [mterpoladed Dristrduiliom af
Erarsmr thin rinceresrs AFisfian mlraemsimigs
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Fig. 416 lunerpalated Disaribation of Krograshe species



'} ] Focbs wnd Scdpra

Drlng the $Rvey, the presencs of forbx was faund in trencectt 261 and 201 in mlfﬁtltnl ahumdanE
justHy Inchuon I e resuls. However, Fallcwrineg, the inflial declslan to ignome heir fresnee, hey wete
il Tecorded. 16 was nodecd thol daring the rainy season thert wad a6 increaac in the numher ol farbs b
many af the forh specles were ghagt Hved and deeppeared Auldly, to the paint ihak 1 was impotslk Lo
find indlcatbons of telr prior cxisene. For example, in Jarueary and Fobeusry there wera many smill
ylbow thom Mewers Tribwlus zephert which were obviows ab tha fime, buk after they bad fewersd, 1he
betves and sterms shrl wedlcd awary and fhere was Nitle cvidencs Lhad they had evor existed.

o} Gras Demslty

A prass densly Index was ohiaingd from 1be average valoe of the dismarce botwezn ﬂjt spdeo and the
mearest prass species for each wanscel These dota were dhen interpotued and reclossificd {Flg._a!.l‘.l':i.
Oversll, the grass density inlex varicd considembly over whe whals aren, with an cverage distance
hoswean the splie and the mearey grasa specics of 154.2moe A few arcas had densities af more Iham
A0 dicanes and 1o these eplobs prasa Cover was very Sparse.

i) Forage Farctor

The forape Faclar far cach specikes ooouriog 88 transect wan summed 1o provide Lhe kel fomgs: score
for the rasseet Thess painds were fnremaiated and roclassifled as n Fig. 4,15, pioet of the cemzal,
narth ad north-zosiern aneae have low forape scores. The averaps Torage faclor for ke whole ared was
eabe|ated as 295.8,

i)  Herbaceows Standlag Crop

Ratings of biomass were analyzed by the amsign prosdedty fanctlon ad are mapped in Fip. 4.19.
Ceneralty, e gresa biomass was baw, wilh some arems of medivm ar very low, Figra low ratings wers

recorded near waler hobis In genesal tlba Tunlier away a trandset 48 fomi a warer habs, the higher the
bl mans rating,

i¥)  Visual Assesament

T grass blonkass had naticeably declined ot 1F2 snd of the dry scasomn, bowever, the svailsblity of grass
reriebned reasorable,  WHiEsation veried according fu area, with cxrtaio valays end riverbed areas being
will gruzed, cepecially afler the raing when gomas was growing and fowecng  Ad the end of the doy
periad, Rurounding faps appeared tor be e prepler pezing preseore than Kaoss, althowgh W
JiMering extents. When visualky compating the grass biomass in Etosha with Keroas it was sonsidencd
(het the pestern arcas of Einsha were gensrlly under grealer grazing pressurg,

4,32 Hableat

Far coch habitat parameser, the ovallable informaron was aepsseed and the mest appaoprlane maps for
inveatipating utilsotion idendifisd.



Fig 4,04 Revinas for Grass Bioingss
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)] Vegeizlion Clasgification

i e dry season Clunpe of the femomy
Fig, 490 shows bypleal grassland zavannn wwards shc end o Y ® |

quil:ll:s Stipmgrasly wnfplmls Wik apparci, with Sehmidria kefahariemsis kad obvious h{:mm clueps.
Acecic apepies Torm low Iree Swanng in the dlsance Bs @ draimage channel Teads 10 6 river, Fig. 4.21
shyinvs B Hypical low fred shvanna hahits with Fandam kfapone afles il stan oflbe ridny SCES0E,

lanw wee sqvanna wos adentified 2 the dominan vegetation bpe n Flg. 42332, High Wi SRYAMIG WA
gasociated with rivering asasc and was observed mfrequenily. Grassiand savanm w33 meinky Eownd in
heavily wtilised arcoa near water hal=t or Avers, Ih LinuATiony whete b 3reR oasisied af one oF mMore
sepetation fpea, the dominant type was aelecied as fhe averall elass,

To confign Use porscnat vepeiation ¢lasuflcston, the individusl pixels on the saelline-derived
claselfication map af Santder ar &, {199%) (Flg 423} weee used to corsiuct maps far comparson,
Theae maps were slmllar as the majority of he vegetstion i both was low e AvEnNA, nowever sl
srvanng was evidant in the maps of Sannier ¢ af {1982y which has replaced whar had becn pe okl ly
clussifed a5 grass savannn, Cheatall, na direct viseal catrolation appeared to exist betieen anos ol hlgh
{Ce SAYANNA o7 Swanns will prasy, end hrub sevannd,

Comparing the nine plael result (Flg. 4.24) with the cenwal pluel, it B poacible to sec that fawer araxd
reealve oo chssiNealon roting in vhe one pixel map. moaddition, the satelTite [mega included a $ignilicant
numiber oF pixgls with no value which were nat indloded in the statistical anabysls.

Siatislzally there was alsn B slgnificon; diffetmure betwean the areac covored by vepelation ¢hiwes
ientliied prrsonally, and with the satellice image valuca for the coaire ond surrunding pise pixels 1=
PH], Palud], While the acouracy of the salellie elassification i3 nal doubted, it cleocty deylases from
vegetion classes. jdensiflcd during the presend study, Consequenthy, it wes decided ta apply persotil
ohservalian of hohilal clessiffeatian for this study 45 these resudes wert knowtt 1o be applicable o cxch
locaclon and wers a compooent of the other habital prramsens recorded,

li} Tree Spoecles and Caver

Tree cover density #crocs the region 15 shown in Fip 425 Generadly iee cover was Rted o ar
tneium, b oweral | il was rancdamly distrired.

The dottr|budion of dopaae (Fig. 426), Acacis species (Fig. 427), Tarminalio tpeties (Fig. 4.28) and
Combraiea apecies (Fig. 4.29) was mapped amd & destribad i Teble 420,

Table 410 Meirbouon of the Domnant Tree Speeles

Tree Speces Dclails of DiglcRrullon
Mogame {ires and shrub] | Peesent over almost e whels arca, althoogh Jess 14 fowed @ G
central g,
AcaciT BpETies Bcauers] disnbution, especially prescor i e cermral and easiern
Ersac,
Terarnhr sptics Pawchy dRerkbuclon across most of ansa.
[ Cambratim cpecies Fakchy dieiributlan actozs mast of arca.

Over the whole area 2 briel msesament |deaifed the Folbviig Iree specics a5 presoat Calaplaparsum
ranpeme (trees aod shmukp, Terarinohic grofotder T, toricep, Cordwerum apicw'mim, O Hereroense, C
imberbe (0 dverbed), Dicfirostachys cinorea, Grewla bicelowr, Comiphiora prrocembwifs, doacls
raiciens, A melifera, A Rewfeianll A erwbescens, A Beberlods A semepal A, eviofoba Soselr
Foertds, Poscie alitmmes, Alfvzia anehelaiarics aod Sizimhes mucronmo.

Ed



Fig. 421 Low Tree Savaona Dunng the Bainy Scason
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fig. 426 Presense or Absonce of ko Fip.4.27 Frosomee or Atrsence of Arei Speeivy
Trees or Shrubs

Fig 4.28 Prosceoe or Abumge of Tersnels Flg. 429 Presence or Ahseoce ol Canlbrensnt
Speeles Sp=cies
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jii) Horkines

Rackinass wis quamtified by the percenraze of ground surface pevered by recka and is {lluvrated in Fl3-
4.3, There were few 1ocks guer most of 1he area of Kaross, however mkxed leveds of rockiness exiared in
4 didtinet and betaean the south-wesl and Dorhe=SHicm CAmErE and In the senb-saglem oorses Areas
with & anrface caver of ower 605 neck ware plolied [ Fig- 4,31 by referring 1 the inpogrmphlcal meap,
wiing, perstmal knowledge and the s of Blougher el (120,

Fig. 4.31, wkich is bascd ca the Iopograpbleal map celates reasonably well with tbasa araas jdentified
rocky i the habitat survey (Fig. 4301, However, the lepopraphical map cehibits such bighet resolufitn.

iv)  Sofl

Turing e suEvey, joil Wms aeased poeonding tm i coloor and fexiiare. 1T was Jarer realised that e
position of e sun had ao infloaoce on tha perceived sail colaur,  Cemsedjuemily the dataited maps af
Hauate-Bell (1996) were used ard the soil celour eata wet Glecarded, This map was thee repoduced o
rapreoent five-class (Fig. 4.32) ad leven-thss (Fip, 433} maps  The Iocatlons of acnil irensec
potieines were plced on fhe eil maps, and the 10§l type for cach tamsect queried, Thiz was then ysed Lo
creaie # map of Karnse using (e G5 auign proximity finction (Fig. £.34). This was thep eompared with
the &riglne] ve-clam map. Tt wis apparet what thers §5 cooslderatle variation in soil types aorass the
r2Eiomh.

The dominand $00l typea wens G and C2, PrystrleLidhic Lepiospls fnots The Kanoss janit: me. Sevoral
pther 4ol typss also coowr infoqeamly, for cxample regiops wnth aodl class D wite amsacimest with
rivering areas,

¥) Grazing Presure and Utilisztion of am ATea

Orazing previrs wes ot mapped a6 readlnga veried slightly ever i montha thoy 1ha awrvey was
conduetal  Howsver, resalls weps willised i comesmodic: analysia 1o fomn bospgcnous Frabalnst

regpcnE.

vf]  Landseape

5igmifeant Jandseape Ceatures which fequired mapping wers thz rlvers and water holes, O of the main
hypital dry rlvarbeds 11 shawn in Fig 435 end alz3 the cancraz trough at harnssHoek which s a typical
woter hode 1o Fip 436, The mein rivers wera asugned baondary zonsk af L0, 250 and 500 memas (Fig
4371 Ahkseyph rhvors do pat generally influence vepetation beyond 50m of tha main chaome], (0m was
t3ken g2 g rensenahle First buler divance, to inlerale an glemenl of GFS o, Hablat within he zans
25 1a Sh0m ewty from ariver My Be wilected vy ihe rivers presenee, Ty actng 33 2 ¢atchment arco [[)]
mirifal] and otdiends. A scparte analysic alioesrd & buffer 2ona of 100 metes froo the Tein fivers 1o
"Form & [ayer which could be superimpased onta the maps of hamagenous arees.

The in uence of waier Bolca wis asseszed by asslgning buffer zoncs at distances al L50m, SMm, 1,500m
and 3,000 Eram the warer habzs [Fig, 4385, All watec hobes were presumed be b2 permaneat A Furthar
map wa ercated with a bulfer of 150 alipcated bo sach water ke o be superimprsed amo mapd of
hompEenme ks,

a0



Tip. 4.3 Assesement of Gurtace Caveral Fig 431 Azeas with Ower 6% Surface Rock
Rocks derived fram Topooaphical map

] =k
=3

Fip 432 Flve-Clios Spil Mip Fig- 4.33 Eleweri«Clugs Soll kiap
{froon Heagler-Bell 1 996 [from Beupler-Bell b96]

i, GG " i = |rﬂ-"r1= .E; 7.:” 5 ‘,.: ."'!I
Fig. $34  Enit Mup Created with Assign Pruaien Ly
Eumgtioa (irom Beugler-Heil 17563
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433 Homogenous Grass, Habitat and Tree Areas

| e Biigrehips between pracs, habdtat and rroe paramelers were anakyacd and discussed. Two ¢lumer
anghryia eehniuts v applaed Lo analyse herbaconns specics data, Thi= comparison kentified MVSF
as the muost appropeiake method of amalysls since i displayed & sirmng, mpacly o idedify Wawiusl ar
uniqus isansects o iffevent classalication extepaies.

4.3.1 Grass Sperics
1] Yiual Comparleon

The yruss spucies dismbltien ma;;-& {Fig"s, 430 to 4.14) were visually campared, He dpmificant visaal
correlation betwean distribuiion parierms of differeot species moobd b ienal fled.

if Drdimation

Dirdimation analysis describes the spatial separation betwren transeets according b the eetwmenes <f telr
compiment prss Hpecics 1o Appendiz VI Tabls 2 chows the specles coruTrHa and Fig.l 13 the
acdinatiea plat. The ardinalian plat shews aclea: cptretation berwsan ruost transects This indicoces that
the majeaiey of e 1ransecls were of @ reasonebly sim|lar species compeiion. A fow culying paints
wirt idertifled, which pepresenied ncrearingly differeet or etreme Thabilat,

iil) Cluster Apakysls

Tove clutger analysia mehnigued were wsed 10 force provpings, and the resulls wer: compered. Analysls
was primarlly intended ta Wemily gssaciations ebween Wngects [ made). Species indicating each
idecnified £lzss woe Jescribed reneding to thefr awsape occamene: i e groop (R mede malysis).

a) TWINSPAN

The oot of the analysly & pravided o Appendie W1, Table 3. A dendrogram. idendifying associated
aites amd deaecibing thern 1o tarms of [pdicutar spetles was comstructed {Appeediz V1, Flp 2X0Q mod=),
farss species amocialions were identified by R mrade analyels (Appendie VI, Fip 3. The tangects were
eplit by provhde four rowghly cquel o, which were deseribed in larma of the average otCuTeECE and
standard deviation o each gram spesies [Appendie V1, Table 4}, Thoec resufts are Fummrrrated i terms
wlthe daminant speeles dinfmetive of each chagk io Table 1.21.

Table 4.21 TWIMEPAN Claases af Homogznous Herbaseouy Layer

Herbageous Layer Descriplion TWINSPAN
Class
High propartion of Eragrosit Hbdensis | Higher than averape propocions of 1
ad  Arintda  adiesasfonls,  Low | Emngnpomiin sencheatder, Bars ground,

propetions of Schoridile kaleharlensis aid © Aetiars repens, Trigphis remorizsima |

Eraproni) frorosd, and Arrhimhore gubseene.
Highee than averge proportion of ° 2
iterocioa caffva.
T propomion e Schmimis Migh  propesion  of  Evcgrands | 3
Lolabariorek i Erggromi? porase nledentis, Acinidy adwensionts ant |
'_Ert;mﬂr’;mrﬂ'er- '
 ilish  proportions  of  Sipagrsels d
unlplumis and Ameephore schimii.
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Flg, 437 tnaps the hesmogetous 3Cas of herbaceous species. This shows that Cipscs 3 aod 4, oidly
newr in seathern, seuth-sater and noalwestem sras, Classes 1 and 3 weTe more amsnelnted with
rocky areas. Tne mop Wes onhameed with addiviona] dhasses of rivers and water holes in Fig. 4.40.

) Hver
The dendrogram in Appetdiz W1, Fig. 4 wak 5plil inle a e and wipint-chass systen Several naiqes
tramtects weoe evidend ot the Yafi side of the diagram, which woukd have been expecied om poceslaml
ArRnSACs ey wmer habes, overauflised reglons, ervdid groond, giverbods or hlshly moky amas  The
eighe-chass System aeeemmodated theta rfrequen ¢bases o greelec Cxtent then the 1hnee-clead cysiem.
Averape veluss al The mam grask Apecied and their standard devlation feom this mean ars showi In
Appendis V1, Table 5, Thess reau]t Are suinmarised o Tobk 432,

¥abte 412 Three-Claxs MVEF Anglysh of T pauogerius Herbpceans Layer

MVEF Deeseription ol Herbaccous Layer

Clans

= Tigha Gen Brompe Wvels Of Eregrostis mindems, Arthephara toRingid, Aristidd
miscemtonls and less Eregroatis ratifer, sfighuly leta Sripapronis wlplumit,

2 Ilighet than averaps Tevels oF Behmidna Folahariensis, Eragraciz roiffer, Cimorur ciliorts,

Ersgrosily amewima and Erggrasth echinochloides. Theme mey also be Cliford wirgeld

T | Higher than awerage bevels of Stipagrased Eochoicilerans acd Triaphis pamrisin, Low
levels of Scholidila kelhariemes, Srapresils sindentie, Migrachion cqffre. Antheniora
sohirzit and Eragrocris povosa, This clazs only COPIGINE Savan trantects.

Averape valuss of grise species apcomding to the clpht-class aysiom ore givea o Appendix VI, Tabia &,
The first fanr lases candoin the majocicy of the ATSECLE, Al classes are deserfbcd in Table 4270

Tablx 4.23 Eight-Class MYSF Analysls ol Homogenana 15erbaceous Layer

MYST Deserlption of Herbacoous Layér
Ch=
i High leveks of Anthephora sekimrl and Aritiida adeemmoionis.  Low hels of Cencfirag
Cillaris,

T | Nighlewls n_l'_ﬁ-::g.rmiﬂ nindersis 8nd Ariseied ddscensioniy

k] High levels of Schnidila kelaharkems, Cenchruz cilioHs, Erogratits porpsa, Cflarts
wirpaa Anid Erogrostés echinpeklaldea,

4 | Tiigh lewiln of Sitpaprosiis waipeis and Elipagroatls hochstenermi,  Low levels of
Cerehens aftaris,

3 High levels ol { Eragrosiis mrifer, Ererostls smrmlate and wnidunil fied grasies,

q “Jiich ievels of Spagractis welpumis, Trigphit ramesins me and Melimms repuns.  Low
E:E@Lﬂ:&.ﬂ.‘q‘t_r'g_h!dmﬂmr: AN Eragrostis nindensls,

5 | Encepilarally high levels of Sifprgraiitc Aochsterierana.  Luw levels of Ercgrosth
mimdernle, ]

B _E:_l:_unﬁnﬁﬁfmgh TeveH of Grapradrl nindmis. High kvch nfEram-Er.s_rau_if'er '
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The resulilng maps ars pressvted 1a Fig. 141 under the threpclast elaxsification, 280 In FI. 4,42 ueds
ihe =lghi-chass chesificativie The three-closs sysleo was preferable 8 I did not irtraduce: 34 TARY AT
clrgics ax the eighrclass system. Thase maps Were then prodeeed showina addniseal habitst classes
represtrted by e Tiverd Bnd waler koles (Fig. 4.43 and Fig, 143}

£} Comparkon Betwren MYSPE and TWINSFAN
Homuogenous amss identified by differant commespendente analysis bechniques wers naticeably differen
The gross classes identified by MYSP werg prefamed, since hamagenaus regions sdetifed appeared 1o
ookt wilh with spallal distribotion panams of some habitat paraneters (for example, rackinesa in Fig.

4,30 and Fig 4311 Consaquestly, the MYEP Towiks for three-elass classification was palentiolly mars
approprlete for aralysis of rhine Movemems.

d.3.3.2 Hahltm
i Viunal Analysla

10 was sppazant when comparing Fig, 431 and Fig, 427 1hat rivirs frequently ran betwegn rocky arek.
Mo athes wrends were abwloua.

[} Dendrograms
Habiiat paiings were analynad by MYSE and the reeyits ghoen in Appredic VI, Table 7. The dendropram
o the results [ sipwn in Appendix YL Fig 5. Chamcrerdsties of each clais were nalysed by iedicaing

Wil pereetayge of all ghcervations were In each MYER kg and the rexult arg gives in Appemdic ¥,
Takk: b The descripgion of exch clasa iz dlseussad in terms of Grtings n Table 4.24.

D&



Table 424 Hahltat Classes 1denilficd by MYSP Analysis Described in ferns of Raimgs

NYEP Newription of Habial
A lass
1 B0l low oic sovanea Tred £asopwy cover mainly low ez sametines moderi. Tenerzlly
Ttike o mo roiky cover, alibouzh sometidet meduem or high fevels of rockimess.  Eoil
ciasses wers all oypes A or B Drazing presture generally high or very Wgh, althoagh
comelimes modersle.  Shope wzually slight, bt mey sho be resonabln or sicep, R3S
Binmaas generally bow. The arawa density indax wag penerslly below iem, which relaed
high basal rever. Foroge Faswors were wlually in the mediom 1o oW mEngs, THeae Areas
tucdede v plaicow oreat i the nodh and est, _
] AL Low tre= Agwvanme. THeE gawer wad variakla, But mainly low. l';fm:lnminan'l.l_v {inla or mo
socky cover. Soil fype mainky C1, but alse 2, O or B Varishle prating preasucs, s
mainly high or very high Slope genemily slight aecsbonally eastmable, Gras hiomas
wat varlsbbe, et mainky law. Grass densly inded was generally baween I3 gnd 20 <o
which inlicales slighty four bassl caver, Farage faciors were weaally in the midd ke H wpper
end ol 1he ranpe. The=c arr.us_‘rm:n;q_pual:a The ondulsting plains and cpen valley accas,
) Predominamily dow Dee savannn, acensknsl grasa pavenns o7 shrub HVAERE. Tree cover
maialy Tmw or nderaie. Characterks [eolly credlam, high or very high reekiness, Sail npe
damlnaztly &2, but slse CL ar D Grazing pressurs predominamly wery high or high. Slope
wially reasonghle, bul ofen sicep and oeeasionalky slight. Orxg blamans varable bue
mainly low, Oreas dersity variable, but genemily betwaen I and 23 ¢a, Forzge Eachors
were perverally in (e middle of the range. These harackeriutics were typical of ha rooky
ANEAG,
4 Mainky prasd aevanna or sheub savanaa, aithough may inchude kow troc ssvanom, Tree fover
sxteamely Tow, very 1ow or low. Bltner Jow oc medlum rocky cover, Sail fype mainly cly
b abs A and B Graring presswe gencrally nos-exkieat or Tow, albeagh sometimes
medim.  Slepe always slight, Graee blomess generally very bow or bare grownd {rass
Sencity ndak vericd, b was genzralty Tess tham 10cme Forane factor claprs wore
condicemly bow, Oaaly seven transecls  Thewn unLsual VTECLAHOM Fypus wen penerally
fouehd i hegvily Emzuiarm aroutd waler Boles, or where sheet erosion 13 2 problam.

The resulling distibulics map of the habitat clazses (1. 4.45) cemelned well wilk diMerl4g habints
idendamed from personal knowhedge of the srea, Clast 1 relalod to thee north and nerb=sastem ploteaa
areas and class 2 panerally represcnced the andulaing plains. Rocky ancas were generalty eliss 3. This
map was subsequenly impraved by supeTimpn:lng meps of tee wader holes and Tivers, Fig. 446,

4.3.3.3 Trees
Iy ¥|sual Analyi

Mapane Uz aed shrubs wers the deminant pecies in thr arca and pecarred in the majarity of the
Iranecty (Fip. 4260, 1n the areat whore Mopane was absent, dcaciy sperics were ofien prisent (Fig
4327). Terminlia and Combrefi specivs ware often fund together,  In areas wiera Terminatia (Fig-
a2y and Combegrum (Fia. 4.29) specics were preseat, deacla wes generally abeem.

i) Dend tagrama

Orerurrence of the alx tree speches was analysed by corespondees analysia and the Tesull e defeiled in
Appendin ¥, Table 9. Four hommogemeus areas wars ldentified following comeaponclenco analysic althe
trammzcts (Appendiz VI, Flg 8). Each ¢lass wes deicribed in lerms af theic parGantags of preserpe of

ahgznce walies [or sach it specict (0 Appandic Wi, Table L A descripibon wlsech cless is provided in
Tablz 4,25,
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Tabke £.12 Tree Classea Identified by MYSP Anolyaiz

MVEP Deacrijplivn of Tree Specles
Class
| Generlly 2 Mopams ares, hentzuer Cawphraceer, 2nd cocosiomatly Boscip wire present.
3 H"’F‘”"—"-"’“ the d:nnﬂum 5p-:l:.1|:5,1.h'||h fChar Epeciey uwal!l_\-' ahsent.
| “Mapare, Termivialia, C‘nm!w.rm. Acesia sl Boreia were all 1 penerally prsenl.
F Canbrctrs el Boseia Wta nmmmil;.r pregent and the “ather :par.[e: were oroermlly
abmere Thix oleas wos repratantad by six transects and wene penerally ineaed inereas with
Loaw bree epwer.

—_

The distriburlan of these tree proups 2cress Ihe aréa dre shawn ln Flg. £.47. Homagenous areas identified
were ere rundaon wan other maps of homogenoes oreos ond 6 was el paszible 1o identify any rends a1
this slage. This meap wos enhanced with additional elnsses of rivers and waler hedes In Flg. 4.42.

4.3.3.4 Relationships bebseen Grass, Habitat and Trecs
] Crass and hablial

Campacing the tree-class MVSP map of hebaceous Tayer (Fig. 4410 widh habieat ¢laas (Flg. 445} i
whs apgarent ihat classes wiich oceurred infrequentty {repeesenting only a few trapsesis], were pat n the
same localiame. Thers wes & reosonable visual correlation bebween the classes, BowsveT in SME GrEas
similacifies belween diferoot classes weee ovldenr.  Consequetly, these clesses will be considersd
arparzicly to amaly 2 thino willisadion io Chapter é,

a) Yiual Anadysid

Grosses were gentrally kess dense (Fig. 4.07) Inmoky ancas (Flg. 4.31), Variations in forge factors {Fip-
£,18) indiced similar trends in spatial varlailon as tho map for grass dersitr (Fig. 4.17). nwould appear
that grass bicmaexag (Fig 4.19) was slighily Jowar in areas alhigh grass density Mg 4,17

k) DOrdimatoe Analyks

Cedlnation amalysis was cormhucied on prasa species and behlat dara and the retolt /s illeARied i Fig.
449 Gmss species agclared with tocky, gememally sloplng arcas, inchude Fingerfanhia afficaws,
Melinus repimr, Avistide windrate, Ermeapoger cencheofdos, Enneapogon docvawett Bnd  Arfrida
cangerta.  Erdprostis echinochondes, Fogomerihrla feckll and Fragrasiis ammwlain sppear 10 b
amocisted widh prazing precsur,  Sijpuprestrils Aoshsietarand, Conchmras GRS, Erogrmstis snperha,
Eropranit ipldior. Haternpogon confarrut, Lemoffog brachara and Sipagrosiis wnipveis vary with
the foeage faedor of maeses in the sunownding ared, The: qutity of Tock and shope were very closely
relared, which is 1o be expecied as penerally the mora racky the urea the sieeper it becomes,  These
parameters are dgvergely ealated 10 prazing pressme, becuse as areas become increasingly racky and
glgep, they alea become more Irgecessible for animals and the prodoe prcssure on the area deeecasea.
Ko of thess physicol paramstens are relaied o ihe forage fackor oF ndex of grasd decsioy.

O thee domindnt $peches, Sohmirdtia falofrarfensis (Fig, 4.10) has & tendency Io avoid rocky aress {Fig.
4.31), Erggrasiis nindeesis (Fig. 4,020 was found in increasingly rocky arkas (Fip 4315 In arezs where
Erogrratis mindinsls was commen, Anrihephere sehinzii, Arigida wredeeersionis ond  Emneapogoe
5wl sane aflon present
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i Grass and Trees

{omparing three-claes grase map (Eg. 2417 and 1he 1 chass map (Fig. 4.47), there appears to be linle
spatial Corrrhation between Classes.

i Habltat ond Tree

frdicest|an anehysit was completed and the: reqalt 15 {llustrated in Fig, 450, Howaver i@ PrRSILCE Wis
rooorded an 3 birey sealn, which was not idedt Tor cominuous anchysls, Cambretom Bpecics prefened
greas which are glightly masociated whh rocks and slope. Acarla specics wene apprreptly associated with
grazlug pressure, which may be espected ac il is oflen alao found in drainage areds nedr ko rivers.

Comparing the map of the mee classes (FIg. 3.47) with habiat claswes (Flg. 4455 no similarity [n o
cpadinl diptribution of ¢lottet ras Appanet.

4.3.4 Limitations

W The enm of Kaross wis calcubstzd in thic sudy 25 15,0660 using the EE| mayg, bur wes calpulgied
ac 14.590ha from the map of rockingss which was based on the topagraphleal mep, This wis
heongt Ibe jockiness map wes dgitised separstely and Iha bandary fenee locetinns warked
*lghtly, reclicing 1ie apparent itatl arca crelosed.

iy Fotlawlar the mapping of the habiot sureey T wes found that addivional ransects long the
westam houodary of the arca should have becn compicied (Fig, 481

iy Although 257 transects wers considerssd sulfickeot for thia {mvestipntion, if (ke beations of maty
maller hetures including rivers, water bobes and rocks wers roquined 1o be plostad, & signiflcandy
higher denglry of trumsects wimld hevs been necestany, posslbly scparated by 2 metres e laes.

h)  Tnberpobiting berbacemes and habliar deta betwesn iransect bocatlons uslng Q15 bad seveml
limications. ‘The resolstion was ingufMicient to shew proadients, or 1o indicats thet & particelar
transéct Wag tntqoe i @ particular aren brterpolated resulis bose accuraey wwands the boomdorles
of ¥areas ax the rchoigue continues. the oend cheervid in the uawging tansocts, teaclore ot
treallng an onusmlly hkgh or ks soons in these arcas. This was espeslally evidenl on the wesiem
gide oi the ara

¥l et standard £oror of the Maoellan hand=heMd GRS was reporied ac 50 1k was naicd that while
remalning stationary, with 3 dimensiona) peaskulon, thers wers fucnadlons In the fix Jocation.
This was quantified bo 2345 the slgnificance inthees ways:

v The atandard deviatlon of dhe coeordimales oblaled for afl the waber hobes on different
eceaions provided an gverege emor of 209.2om, 2 Table 4,26, whigh was owch higher tan
capecied

» Whem 3 transect position was kil the discrepancy beoween lieat and actual GFS valuss
tad & mean velo af 73m, with & median emeg of 24m, s2= Table 4.7, Few arors mreater
tham SDm wite reeerded (51, dhe barpet ermor was 293m in irinsect 44, the Seoond Rt was
130 Iy tramseet 26,

¢ Rootmean-sguare et idendifted during i preprallon of the base maps wag given as EB3m
and 1964

Theae spurees of eoner could affecs any of i GME locationa and cherefore it has been estimated
thas en emor of |eas than 100m soukd ba expected oa each trunsect.
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Wi} Gopae and Trees

Comparing thees-clack grazs mayp (Fig. 4410 and the e class waap (Fig, 4,47, there 2ppears 10 be 1k
apnt|ed corredation herween claseek.

iiny Hehlisl and Trées

Cirdination aalysis was comgbeicd end tha resull & ilusred in Fig 4.30. Howewer U2h PIEsence: was
vecarded on & binary smile, which was ol deal for conlineous analyds. Combramuer ipecics prafermsd
arpas which #re allghely assoelsiod with mekes and slope. Acasia Jpecics ware appasently aapciated with
prazing pressia, which may ba eapected ax It s oficn alse Reund bn dramape Breas e e 1lvsrs

Campering Vet pap of the fmee classea (Fig, 4.47) with habitat classcs (Fi #4351 no simikerity m ta
spartlal Alotributivn o [ Clkseg @Ak BppreeL

434 Limitations

iy  Thasars of Kaross was calcwlsted jo this study oa 15 066ho eting tha EE] mnp, bt wad ealculated
18 14,901k from ibe map of meckiness which wes based an Lhe topagraphical map. Thia was
beranss the oekiness map was digitiacd scparaedy and the boundary fence loeatinas vated
shighuly, reducing Lhe apparcot tatal area encloacd

il Following the naspping of the habltst cwrvey it was fhumd thal sdditional trancacis abaag the
wesker boandary of 1he area shauld have betn completed (Fig- 4.8

G}  AMboogh 257 trapsects wers coasldored siffcient far this fnveat[pation, if the Toestlans sl many
smaller Feahmes mnelaing rivers, waler holes and rocks were required to be plapted, & sig|flcantly
higher deesity of wransects wauld have baen necessany, possibly separed by 25 metrcs ar Jexs

Ivy  Inerpoluing herbaccoas and habicat daty briween tansect locations wsing Gl bad mveral
Hiations. The resohuion was jnsufflelent to show oradicnis, or oo indicas et a panticulor
trangect RS unigue in & particolr mea, Inerpdaced resohs dase acourey toraards the baundnries
of Katoag @ the techniqua continaes the wend obscrved in the morgionl roosess, derbore ofien

eregting an wmosually high or Jow scart in dees arens, This wes especially evidect an the westem
skt af the area,

v} The aardsnd ermr of the Magellan hand-beld GPS was reported a5 £50m, [ was nated thet while
remaining Hadooary, with 3 dimenstonal resolution, there were Mechalons in the fx location,
This was qoaniified 1o assess e signiibcancs in three ways:

s The stindard deviation of 1he co-orinates oblained G all the water holes on diffenent
occasiars provkded en average errar of 209.2m, see Toble 4.26, whick was jaech Righcr tan
exprcted

v Whan & Fanset position was keated the discrepancy bereer Weal and dcdual GPS valoes
had 2 meon value of 25m, wilh a medisn eooc of 24m, see Table 4,20, Few eroe. greater
tham St vere reenrded (51, e [apest orrpe wae 293m in tramsect 44, the second largest was
130m in Tk 26

»  Root-mean-sguers cmor idawified during Ibe preparation of the bate maps wag given 2 LB5m
and 196.4m.

Tiese source of srmar could alfect eny of he GPS locaions mnd therefory it has been estimated
thal an exner of less Tham 100m coubd be expedied om ack ransect,
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Table 4.2% Swnderd Devialion of GFS Emor an Waler Hobke Fiacs

Water Hilc Wiember Fives|&ean Co-prdinale |[Sloncant Devialion ﬂ||m'mg: Standar|
Co=prdinntes Deriation
ki arosat lock g 4iak36 k) N 1
TE2473 442
Xarouiomein |5 4 4ES [T 155.7
TEFN 1 1313
fromDrnk (4 450288 3540 __ [3%02
TEEM S ME3
ZehraPomp 4 | T 451 MEL
TASER4E L

Tablad. ¥ Discrepancy botween Tdeal and Actual OPS Yabue

| ¥ahe Rewuk {Melros)
Thiean 25

Medlan 4

Muz mum 1%

Srndard Devlatlan 203




¥l

will

To paninie cror when digiising the maps, base refetence points for GIS woald preferabby Tavs
been om of beyoad the boundary of the study amea,  Heowevar noe such positons were avalbabile,
Iherefor: the waler hole positions were wsed,  Several foses were neborded for all water hole
Iocations during the swrvey, This problem arose sinee O wos originally theapht thos co-ardinaes
were idendicnl o thovia wsed by EEL and would thercfare be compedible. However the prid
sysems wena fownd to be diffcroot.  Tn mtrogect, & would hove been prefermble o have
determined OFS positions of the comers of the 20on 1o oxé 44 maleremis puins. This wauld have
provided grealer aoourecy sines they are ot @ preater diatance apart than the watkr heka,

Thin habiwr sucvey was sonductsd over three monhs, being completed in Augst. As time

srogrosas], bere wid an inerease in the cumzer of gz thal ceuld not be identifeed. Thir may
Jiava boca capsed by pracing over the peried.
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4.4 Discussion

K.arpst has a vared bndscape with hills ond waleys, aod disinet pleteau regiony jooahe far aenh amed sast
of the area. Towards the sawbhem and wetiem regions, rocky velleys line wide dry fvey bedds, [0 the
seuth re are undubdimg plains doned wiah bopps, asd riverbeds which strebeh for kibmetres, A
yopiflee Tandacape is ound i the northasedem amea

This survey represents the fiest indensive assesemant of the habital in Kiross, W was qamried out Ty
ctablishing & regutar grid of 257 tansects cavering the whely arm, and invesipatiog indlvadyal
herbeoeous byer and habial paamsiers across these, [Tomogenous arcas were entified by
oorrespoatdepcn analysis and enhanced by superimposmg nvers acd waler holes a5 zdditioral classes,
Mulnlverima assaciations between dependend variakles (8 grmr 2pecin and Jomiy) mnd independent
varlabies (o.g. vepaation ppe, soil fype snd mckinga} were esablished, Al of 1bae paremeim were
then detalbed on spatiel maps. Rhino ulilic) ion will b analyvsed winl e 10 thes: maps n Chapler &,

4,4.1 Herbaceous Layer

Fickl techniques used duting ihis surnesy were siapeed from siandand procedures designed by wejplanion
cesdopksts do assess veld condition, momitor vepgelslon chenge [Dankwenls & Teagwe 15891 and asscse
geankity of Momaz before bummng (Do Plesls 1997). The princlples of desse mnicring echnigues
beve been established (Tidmarsh & Haveng 1955, Franshy & Talntoe 1977 and dme widely applied
acTiss spwliern Afica, slhooph the basic method: have been varied and adwpied Ior specific studiss
{Dankwing & Teagse 8T, Foran v af 1078 Walker 1970 Thiz ctody aimed 1o establich e main
Factars influcaciog rhino selection of habiad and grazing area end wag nof part of 2 weld memiloring
progrmme,. Copsaquenthy, when: appropeials, bestc techmiques were adepted tn mect thia gaal and alsp
woomamedaie Ihe comdibions of & semi-arid environment. A brich sppraizal of cach chnique and
exphnations for any adoplations bns been pravided below.

§) Grea Specics Ocourrenos, Dislributlon and Densliy

While studying the dislburkon of grass specics oL was also impartent (o consider thedr chaceristics.
The mai deminant 4pecies in Kanoss (31%6) was Schwidela dalahariensis which in en ennuel prase. [
was detoribedt by Balhena (1989) 25 an undzairahlo prass species, often wed fior weld edfamation in aeid
argat. The wecand moor Ccommaen grass {2740 i Ihe paermial apecies, Sripogrogris unipiunele which is
alza usrd for veld reclamation in orld areas [Dothma 1999, This grass has been desertbed Bt highly
drabeabls [Bevler eqpebfEbad)  (Hbher pras specics inelwls Crogeasrls dfedestic (14%) which 13 @
perennia] prass. AN oAtepsfonls (554) an anncal which has been desoribed aa oo undesirable grasy
speeten (Hetbma 1989 Finally, Fragroctis porora 3%} which i aba an annual grase,

The oceurrenes of pross speeies was often kocalized depending o the hobind.  Mear dverbeds, eortain
spectes including Cenchra cilfarit, Cyadon doetwlon and Cypras wore panicalasly commen, On areas
which wers heavily rampled, for e@mpls nedr waer heles or whers sheet crosion hes washed away the
1op il olher species wane prasent, (he rgst cammaon being Acecia thom bushes, Degimelly rocky areas,
parizularly Ihose with B stoping Sorfoce, favormed setios such 39 Anthephora prbercees a0
Flrgerturifia afffeana. On the ofling plains 1he most common speeies was Sehmigife balaharimsiz and
Stipogrostts mmiplwmis, whike (he platgan arca in 1he nooth amd east of Karess aften bad prodosninant
Eragrostty nimdenslt and Anthephora sohinfi,

Ta camy out the survey, o wheel-point zpparatus was used, This besic technique was first deseribed by
Tidmash & Ifavenga L1995} pd wag subavgquently adapted to the step-gind method EMtentis §951F and
the 'rod methed” (D Mlesin 992} [In Karmas dhe whosl-point syslem was selecled as the main
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tachnigue, bowever where apprepelac i way adapted 1o 2 combination of the methods of Do Plessic
{1592} and Mewis (19210 A prid sysem of transects wes inreduced, usng GfFS goidaoce b thei
\ocotine ia provids 2o addiional slement of undfomidy. The samplime prld provided 2 fairly erude Level
of resoluion as democyrated by the roekiness and M) paremeders mapped [0 che habitl section. This
limitatian la 0 recoandsad Tesult of spot sampling.  The Basic requinetient of ayssematic ketiva polnes
wel| disiributed o the arca weet b primany comceTL

It was dexided that apprayTnaicly 250 eransects acro e e would {ronvlda & reesonshble Frequancy and
dlstribution of locetions, A previous stedy by Du Plessie (L2} investigatd the herbarsoue sporcies in
Karoms as part of B Tuger swéy of the vepeiatlon ln Etesha Hlx survey imcorpteed B fransarts From
visually Montified vagiatians in vegewtian, reflating bistls & ahidic faciors, |1 woudd be poazibla 1o
comps the resotis of Hese surveys 10 denlty chanaes i the berbareous et aver the peart af pan ol
yveld mavicoring lavestigation

10 esch paect W00 sampling polnts were taken 10 be suficiert Far this rescorch abjedtive, which
pencrated some 25,700 smpling. pobnts overall, This sampling Freguepcy was recammended by Hardy
and Walker (001} &5 adeyuaie in terms of the miabmal mquirement fer coarse manzgement cak:
Inveskipaiions, whereas for moniloning purposss Ihsy advised sampling 200 points In cach ransecl

Eritizionas of recording solely the nesests pland to point [Sayman ef af 15X, bed Tl Messis (1902] 1o
ficst pecard the reeares specice and then, WThit was not & pervential, continge te ate the neare perenolat
apecics ko e spike, [ Dlessis odopted thiz technigue sinée in and 2reas tne obundance ol annnal plant
spucica Muctwney greatly in comparisan with perennialt, sspecially sfier the ming. I addiion, the
poreanial componend of gramland B more sable therefare peoviding & mone ocourace Teflcefion of the
lonp-term ability of a commaity {Muclio-Dumbpls & Ellenberg 13243 ‘Thls factor may be an
Important corideraion far long term mandloring bat was net considered necesmry for sindies an hima

grazing.

Grass apeckes were raredy recorded beyond 40fmm distanee frem the Bpike, kfeugh Vie lmil eagigned to
prase presence waa 1000men, Where tic clasest g did wceur boyoed A00mm it was geaemlly In asces
of Mg surfsce ek, of whers cheat erosion (retreval of lavers of top scil) was severe, In the stady by
D Fleasls (1992), gram cpecles were only 7ecorted within d00mm ciccumEzrence of the pew. By
necarding, speeiss beyand Lhis timil, eddidenal infermaiben wes provided for e index of grhsa doosity.

Forbs ware describied by Riney |1982) aa maritions and farming parl of tha dict of grazing animals.
However, Dn Pleacis [1992] did ped repard farbs as an impertand food resoures for most prasers in
Fioshe, A3 reaul they were ignored, slthauph anoa wea made of their pressnce [Feeen in & transesl

Law proond cover oF grazs [n Karnay was clearly svldeat, with the averagr distance belween the tpike af
tha whechpaint apparalus end ihe nearc grass sposkes bebng tSdmm.  Cansequently, alhough basal
cgver can be caloubtied feom ihe numiber of soikes meorded i oeach transeed (Tidmassh & Havengs
|95%), the resolrs would bave been less aceiwale dus o the Jow oumber of sirikes, Mentis ar af {19500,
tenehdered thar dedying hasal cover fom the neobee of srfes wes naccume and lime consuming
Aeurscy beveds using thls icchnbque improsved the calcalation of grass density in arid grastands (ralafall
< 4(ipm), with Tepratable esiimairs of density being obalned with ag few as 30 sample poins (Siare-
HilY, smpubliched dva, reparted im Danckewests £ Teagoe 19390 flowever, for ihe purpase of clearky
cTRApRing variations in the density of vegetative covet, it was decided Lhat myeraping (he pverall disiaoce
Treewen {Ba spike and the prass was the prefermed technicu to etk an indek of density.

Hy Forugs Fuclor
Forege fechors have been assipned 1o gach graty apeeies oceurving io Etosha by Du Plessis (1992), He

aclapiled o rating technique of Trallape (199, o incorparaae ain Basnssmant of the patential of o apecies
1 poduce ecceprable maeedal for imermediae oF bulk grazimy animaly bn Fesha  However, forage
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Factors do ool indieate the amaunt of forace or the densicy of Erasses available # ey instnd in limd (D
Blesals 1992, Menis 1984,

Overal] e Averaps fompe ficor caloulated for Al the ErRseots n Kaross way 299.8, Du Fleshb (i592)
need the fallowing seores La represent A general condition fer W area: vary bow C=110, [ 1011=220,
modiom 221334, High 331-4d0, very bigh 341-250 end cxr high =300, Keaoss teerefore falle in the
mediurn ranpg for conditlen seore. However Iha survey Wechnique af D Plessis (1952) which foemed the
basis of theae classés dilfered from the methad weed in this study, Du Phessis (1592} inclieded (otbs and
mvace detalbod rocording of perennials, Thk purvey Included Cperur and unicanciticd gras 3pecles, both
of which hed umknown fesapn factor. Comsequently, Blthaugh ik use of Tli Plessis comdlon 1o0nes 13
nat striely valld, oocurenes oF the faciors representing any discrepaney wte minimal sod would hawa
had Brbe oiTeot ap the bl meona,

H] Herbeateoad Standing Crop

Neanety and Taiston (1977) described 1he Dide Fasture Meter 2y & simple bnespEndive instrumn which
provides satimates of sund|ng farage, forape indske, wdl Isatlon and grazing patiere. e been osed i
Fiosha to menker grazing pressurt and nssess tha auliability of the veld for buming (Do Plessis 'n pres).
When it wis Found poasfhle te reliably estivnats DPM measrameats, il wak tansidered nat necessary (o
cary the apparana {n 102 fAckd, end repid estbtat:s of blamass atings were poaible. Durng thia srudy i
was used to provide an indleation of available blemacs of prass In paniculer sreas which mey infhuence
rhino prafieg activiey.

by Visunl Asvessoaent of Veld Condlton

Cirazlop pressure wis. tedceably goeater kn valleys and riverbed aneas breawc those arcos have arcess to
waser far slightly benper peciods and they Bci a0 8 mun ol map for owcients from surcanding, aress and
riverbeds {Dothma 1989) o cenaln walleys, avergmozng ond tampliog wens eadily opporent
According u Bochume (1939, this may result in reduced veld capacity, Bush encrapshment mod seil
¢rasion

Comparlng Kaross with adjoining farms cleardy Bsdicaled that Kaross was cxpericncing bess grazing

 pressue thas these cullying areas. An eacess of animaky which may cause overgrazing has eccurad [0
the pasy, far exampls b the late L970's the mare semitive apecics such as Roan antebope wer in poor
enodIton and dying of malnoirlion, As 3 resull 2 sunber of Eracers were removed daming, & <hlling
operntfon (A Cillier, o MET Head OfTce, Windhork pers. comm} Dharing | 9%, the removal af many
more prazen ook place and dt 39 plaoned to mmave more animals in the v, pasibly for sale a
aucliam,

Controltad barning of the seld hes been recopnised as baing, very impartant In maintsining the correm
wapetation enmmunities (Du Plessis 1997), The 1ast bum in Kaross was [ 1994 [0 ibe north-western
comer, meinly tover|ap the 2rea ponh of Zehrapomp to the main e,

4,47 Hahitat

I Yegetailkon rlnas

Tha vegetation classilication sckeme adopted [or this survey wilized the zame clasied ay the satellite
monittlug cechnigue whish was uced 10 wap vegeiacion rvpes in Eosha (Samnisr or af, 19%4), This

technicpe, bated an acssexing the stracture of 12 yege1abon, wak olsa generally dpplicabla i this sudy
and patlly repaxanbie o iha finkd, Howewer, thit clssslNeation schems idenfifled ihe majoricy of Kaross s
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oo brpe pavanma Abhcarsh amplicakblz 1o the vest anes of Etosha, 8 was not soMcknly s=nalive oo
idendily the dittribution of vepeiation ¢ Luaey in Kanose

Tha maps oF vegetation classification crealed by saiellile morizorong fechriques (Sannier of of. 1998} did
nal correlaie well with clesses idendified personally, Consequently, for the purpese af thiz by it was
dechded thal persanal 3ssssment of vepatalion elaosification was prefeped, A% thile wa knouwn ta be
Arcuraig and ratinps comrelaiod with other habitat pammeslers enlkected ar aoch sty

7] Tree Spoches and Cover

Follbwing the forvey it wat readlly spparst that the dsminant res species Tm dhe wrea it
Colophaspérmum mepeme.  Avacid specles were commen in well wiliced arcas by rivers, droingge
chanmeks and ncar waier hales. Tecw spechies worn includad n smalysb B an indilien af babiear fypas
which mry subseieeitly influvence rhing wilisstion.

4] Rocllaenn

From the aurvey it was eatsblisbed thet almpsd half (bz arca of Karcss contained some degres af recky
To aralyss thioe movemena & mckiness map ~itk bigh spatial resolwion was essmtial, there fare ans
ws greated Fom the fopographicel map, Rockiness data wers osed for correspomdencs anclynis.

R Sall

To aosras the sail persooally, wing & rabsively rapid technique bt withoot experlence oF essislance, was
candidersd rot feaalble withis (he durarlon of (e survey, The reteareh of Baugler-Bell (1196} produced
detalied maps af eoll cypes, within and bevoad the xrea of Earcas and thase meps pravided pood
poruracy. Snil type D waa distinetly related I fverlns aress Sabl bypes alag eoeredsted well with ardas of
Bomogarons gracy and fadlod which wane Idenlilied by correspondaice anabsit.

vy Landaeape

Cepiain feabdres of the landscapé, particatarly rivera and waier boloa have a very marked cifeeh on the
Bonbibst andl herboceous Jayer, Consegquently the accurate inclusicn of Lweac arcas im the map of the region
was vary Impariant T wad peeognised tha the resalutfon of te survey prid wos toa eoarse bo lacebe thess
Malaree peezieely, hawsver tha tapapraphicsd mep provlded voluoblbe dota, The ecoumcy of the
toporraphizal map was mxesllent, wih Dodsespe feitores providing pood refereness 1o boouie omet
praiions of water holes and rivers.

4.43 Nomogenous Areas, Hahilat and Trec Areas

In Kaross, vimol comparbion, srdinatlon and eorseipondence analysis have ideniified vl
relationships between geolopbesl farmaclons, soll fypes and plaet communities. For axamgle, the index of
Torapa [Rckr conphethents the inden of prass dencity since it is often Eowed that in naceeasible arcas (c.g.
rocky and ateepl, grass tpecies bave 8 hipher forepe fector Bl are sparse|y diatribeed,

Wimal anabyyis hetween mape. bo ilentify ony remd or eamelation beteeen individual parmmeters wag
relively unsucoesshisl. The high levet of small seale varistion | kadist aceess this arez was possibly
creating oo miweh ‘naie or confusion o enable comepanding parameters 1o be identified,

The onlinatian techoiqoe was valuable far idendifying species o mansedt associaions, particufarly gnce

Ihe dats weee on g e dimensional anis, Wik 2n ordinalion plot, paints may be linked By isually
circling distingt growps of data, |kewevier, apprisiog the exteot of distinel daia proups b eubjective and



would have besy diTicuM dug 1o the close mpsocinien borween the mapacky of ooty in jhee
CIMARTALANE 2,

Comequently, clister anakysi was the prefemed techaigne, siner during analysi @ divides the vacisbles
areunding b0 whal it perceives &9 scpasate classer, Dendrapams were cedied using bup techaiques,
wlsleh used Gilferond procedurss to Roree ssmpciziions berween parameters.  MYSP was fepanded as the
mosh eppErepeate Iechnigee for thi analysh, sinee it identified Beriztroas Tayer comsmunities which
comtiated well with aneas which Bad been il s scparaie Socmunitics by Eocha's vepetalion
ecalopist (Du Piessia anpubfished dwal.  The thiceclass MIVEP classilication syrtem idmliad toth
domimamt and s onibinations ol erheceais ipecies, which were Epresmusive of the sinsidon in the
Figld, The wight-class sypem pearided additiomal detsil and identified several onique ton g cO0Us ankat
of st specics which were anly faund an o few tamsects, The eighllass classifcaiion was not thawght
apmvprias bocwuse af he poor Inbroduced by thess rard aniects.

Classificatson lote onsms baged oo iree species presende ar absancs was coipleled bo iy whelher

L resuhd wers sirgilar to the habiist o grass hamopenows oreis mape Although certain homogenous
areas wern iderniffed B3 covering similar regions Acrom both maps, no cleas remds weve idendified
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White Rhinos in Kaross



5 White Rhinos in Kaross

5.1 Introduction

5.1.1 Bachgreund

ln February 1994, saven sdult rhinos (2 moles and 3 females) wers tranalocnted from the grme firt
{thoroopa 1o Kargas. Informailon on the conditions ond mamegemeent on Choengo which kd b thelr
rebocaion, mm daseribed i Chapder 2 ond in Appendia 1V,

Singe their telease the thinoa bave beeo infrequently moniored, I8 was thought thad oo calves bnd been
bom and e anlmals were found dead of wnbmevam canses n corly December 1995, These remamog
individuals wees merked wilh car notches 1o identify cach cnimal and de-homed o deder poschers,
Furthey informealien on the hlstory of thess animals is included in Chapier 3 2nd o Appandi W

This shady began in Aprld 178 and wes iofended to study the movernents and behaviour of the thines,
prinsarly to collegt informiation 1o anahbese thing wlillsatlen by Chapeer 6, amd olso to attenopt o Idendify
reazams for the Jack of swecessful racroitmend. The ctody group somprlsed Gue thing neluding ewes males
¢numbzred eng dndd twi} and ibrea famales (numbered ona, four and R},

Cikher specics in Korcas incloded dudu (Tragetaphnr strepaiceroa), Bloe wildcheest [Comnochrerer
famwrimiegy, rod harteboest (dleelapfur burelgrins coaerer), mountin zohee (Eqrus zebea), pleafTs (i
camelamardalis), ctand {Taurodrague o), coun (Hippotragus eings), pemibok (e parflel, Slack
Foced impala {Aepnveras petersly, black rhino (Diceras bicornid), leapard {Paarhera pardhs), chestzh
(dcisome fabainr), hyena (Crocuta crocutd) and ome speinghok (Amildarcas miarceplalish  Smaller
tamemals incleds  black-backed jackal {Camir moomela), baboons [Pamlo wrafwt), wanhog
{Phacochoeri aevilopkush poroupine (ysrier afffcoe-auitrafis], boney badper (Melfmons copensisy
and aerdvark (Orycrercpur qior). Althaugh the area was managed o exchude tem, pecasionst Sighlings
of £lgns of elephams (Laradpaia aficand) add lion (Fawhend feod have boon reeorded,

5.1.2 Aims

Althauph Karpes wag considersd 10 be potendially marginal habiat, i bed nod been necesmay o provide
the thinos with supplementary foed sinea their please, Consequently, thed behsvionr and movements are

primariby 2 fanction of (e avallahle habitet The principal chjectives of thiy bwestgathom wer

v To map the movements of cach individus! chino with mipec 10 type of activiy, during B ibree
elimatic s=song ofthe year.

v Tostudy pene=l activites of the animals, for example the lacntions end frequoney o drinklog, msd-
wilbewing amd dust baths 2nd the tacaions amd dbesoripiions of profermed laying o peating aras,

¢ Tobry i0 mlentify any possible reasane for lack of recruitcat success by Audying inler-nebationshipa
and bcheviour patterms becwen he anicals, Detaib would inchude whether meting occurs, pacems
of pssociions snd behavicur of eny palred snimals wihin moups.

v To eulleet infabmalion 16 gtable seeormenl of Hind il isation patteens in Chepler &, by relating
riing achivity 10 herbacetsus Byer snd habEst perameters,
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5.2 Methads

5.3.1 Ohszervational Techniques

An initial sarvey of ¥amnss was undertaken during Movember 1995, e waa found it e thiaca could
akten be Tncaled by follawing or tracking Fesh fopprints or spooc from the water boles, While following
spaer it was posslble to deduce (ke ackivity of Ik an lmal, for exaople whether the thlne was grazing or
walking, by the distance bekween sieps and the generad direetion of ravement. The rhines were usually
testing by the tims they were sighted, They wers very sensitive to the presenec of an ohsarver ond were
easily diswrbed.  Bascd upwm Ibese charstierisics, iechniques were denized 1o collect data using fwo
procedures, desimated ndlrect observations and direct chservations.

1] Ledizeet Trala Collection by Tracking

S hdup, for the trechs or gpoor HF thing bapan at sunrize, whet (theee was just sufficient Bpht 1o detect
and age apear clearly, Spoor less them ten hoors old, sufflcdently meeent b be tereed *frech’, was ipcated
al wiler palen, which the rhicos usilly visitdil during the oight, [niliadly, racking stempted Io Tatate
vbservatfons on 3 daily basis betvnnen cash Individual Hiow, hawever It wis not alweys pessible o
avsrtain whish mnimals had produesed the cpoor. Concequently, evary seeand dey, Siferemt water hales
wire palested and spoor Jeading Troms [hese dzetions weee esslaned pripsily. During Lhe ainy season (ks
technique wak varied o4 chines visits b ibe water holes were bess fequent

Freah epoor was idemitied by [moking for chanzea dest oecwr a9 tho Jenpeisd apes, peloanly due to the
effect of wind bt alts samsed Wy ather digharbances. These chamnges are mainky noticestde in the coleur
and defimition of the erescce and owling of the foot, Further estimotes of the time since the rhits had
pass=d canld alas be obtalned Fom e pracusl drydeg of grorsd zross and from dung and iine depoita.

Whils trying to fied and employ & switable rackes Rt thin field wodk, soveral Liffercnd tracking
technlques were observed,  Some trackers locked Fir Datpants b the near didanee aod faflowed the
pewaral dircetion of movement. Others did nul waste lime examining & criss-tross ol tracks in & grazing
arce: instead they walked in & large alrste around the arca petil they found whbere (e fing had moved
away. When a trocker wus eveatuadly alected and empliyed for 1lz peoject, ho way wked 1o traca Lho
saoct step by sfep, mdeperdent oF the activiey of tho shioo. This provided 3 chear [ndisafae of whether
the chino w=f walking or gzing, by acsesalvpg e distanca Detween dhe spoor,  Although lime
Lonsuming. it was massibla ko aee axactly whete 1he thino had stood amd therchore where ois Tead would
T b, to Look for evidense of the grose specivs grazed, Thic techinique sloe Brciliiated the logging of
regular, dalailed activity rocosds with ewanis uch o5 defecaling and spry winafing, Only io the event
thel the ek was not discermdble wauld the tracker walk arousd 3t vabous diziances, radialing owg Fram
the point where it was [ost, Depending upon the sobstraium, dne spoor eight thew Be foand &t 8 laicr
point or loz.

(1] Exosenal ¥arinlioos

Throe seasen$ wers Wi in thig sludy B3 idcotified by Borry (1PEQL There wers:
iv the hot and wet seasen Eom Janwary o Apnl.

il the dry eaol season Fom May e Augus,

Lk, the dry kot period rom Seplember 10 Desember.,

Intbe wel Eetsan, fesh water wes readiby available inothe TleM al mud bholes {Fig. 5.0) md redessss m

roeka (Fig, 520 Sincs this waser wad avallablbe, ke rhlone ofen dld nac vl the parmanend sater hales
8t might, Catequancly &t (hit tima of yasr, saerches for spsor wane also camricd aml on te roads, & waer
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Fiz. 5.2 Recemes in Rucks, Which Provide Sewsomnad Water Sources
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teollzs. and op forod theauph ibe largs areas withoul mads, Anas fresqoently utilised by the rhimog wers
pdeatified and thage wers walked scross whilsd 1acking Tor spaor.

During the dry seastd, Spoor was penerally folbowed from waler holes (Fig. 4.36), althqugh accosioral ly
it wac Ipllowed from where the avinal was locared the provagos day oF from a Irack orossing 2 roadl.
Whtnever possible, all the warer bales in the area were vslird duging each days obsarvations, At each
wiker fele 2 recird was made af bhow many white rhino (3F any) had dmunk amd the direceicng they had
entered from aad [efl imvards. Waier availability wes also noted

k) Observalions

Wiierever frosh spacr were [bund and tracking inftiated, reconding of observarlong began, When spoor
wan losl daia colledtion was paused snd wies resemed i ond wheo Lee irack wis recovered. Obsacvarlan
ware collcoied i repolar time memvaks, which related to varows disances cowercd depending upon.
acklng spsod, 85 Mllows

Every B3 minuges the locstion was reetreded, se, anthe fepur (M 4000, H+15, B0, ete,
Every 10 minwles 3 nate was made of the rhine setivily and 3 gres osseesment, iz, gt HAH00, H+14,
H+24, 2l

v Every 30 mipres a2 camplete habitst asseesmenl, grass asshascsmt, location and dewils of thine
activity wene tegorded, fa, st HH, H¥ 30, ade.

ii) Dircet Observations

Dimes [ informaiton was collected whenever rhinos were loceted aml they were nat disturbed by obeerver
presence,  Thete abservallons were wed to supplenent ael support the tcker puided meconds znd to
provice & background to e ssociations and bebaviouwr between individuals.

YWhen Lhe tiine bed beem sighel, dinst vhsenzions began and they wers aondnued & 30 minue
intervall, A3 apon a9 o rhinas lay ta sboep, oF [T chey were alveady in this pasition when beand, thoy
were obacrved far alf an hour before leaviog, 1T ai any dms the dimos became aware ol our prosence,
idenclAcelban wes only boclly attempted, & ot all, then b9 chinos wers quickly 1eft ta minimise the
deruchenca #o their routies. Dichebed betmviour was evideot when e rhbincs were encoumtered i &
stand[ng position, charscteristic ol their defensive pouun, ar running swiy, Wheo analysing 1be resufts,
all observatione relating bo this disturbed behaviour ihouzht to ba 4 reuk oNbe abserver's presence weres
rejecied,

Qbservagions included the fellawing infwrmekion:~

Rhing identfcatian mimber and condiion, aseeseed emoe mm cach 1ighiing.

Ewery hall hawr, the setlviy of all the animala, Inzatlsn and habital,

Clame dats, repocdod on an bauely basle.

Ideniificatioen af feahby grazed arss g, if the ares could be vitited withoul disturbing the rhimos

fii) General Observalions

Cilwer Inizrmootion wes compiled primardy from tracker puided and direct observaliong, as well ps mber
somers  This imcloded the following paameters:-

Fhing ape and martality miormatss.

Fespomses bo visuah, gural and ol factory fimuli.
o Chamerrigics ofresing [eaiong,
o Waee halewide, drinking Mequensy, dustbatis and misd wallows,
v Howneranges aed diztances moved,

Climate, Rinfall and @iny stasen o rvations
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£.2.2 Data Colleciion

il Lacation

The thine's locabon snd reutz wore determingd with the aid of the Glohal Pesitioning System (GP5)
(Hum 198%  Unfernazely, the first GPS receiver used weas fulty and had to be replaced.
Consequently, maps of thlne mavements wens plomed wiil rafarence 1o iopographicsl F=iures andil une
1496, and ibwn amigeed GFS co-ordinates in acocrdance wilh & manmlly drawn gid f e area. Tn
adiicion, GFS praitbons were net ecordéd a1 foquently ax raine aetivity becaions, $ince 1be distancss
berween mubmqwent GIS locations wag loo zrail.  Asivity cbservalions were therefore 2e:izeed
Intermediats so~ocdinates where apprepriae.

B Rbine Aclivily

A5 the spoar was belng Tallowed, the Umeker analysad and indisxted the rhinc's aativity. His explanathous
of W cheervations were feequenthy quecied 1o atsisl parpena] undarstanding, The appaarance of rhrine
spoar padems waa subtly modificd by different aclivities with Tedpeeh 1o the direelion of mewemerd,
distarsw hetween steps and (ypa of stepa (cither distiont or “lazy” almost sheffling morement)
Obe=rvations wers eoorded in basie e, based upon direct observalions and the desariptions of Qwen-
Smith (19733 {Table. 5.1}

Table 5.t Descriptions ol Activlty and ilw Codes Adlotated to Teseribed Bebaviour.
Code Actlvity
Cr Purt prazing, when the oino is tating igtensively, with reletively lisde change in
posiien 1nd alftan mevieg i clrclas
GriWa Grawing, e ot the game ke walking {o & genera] dirsction, Smell ditbnees baiween
Bteps.
Watr Prirmarllby walking, ™ot taklng ooesaiomal Birse Posgbly chewinp.
Wz Welklng penemlby straight, without eding. Evideot duc to proater distaness betwesn
ApWHAE.
Ly Lying down -reclina ar alaeping.
Dr Delnking,
Blud Walkewirig: it Fuad holes.
Hu kunolng io responss O o disturbance,  Whether ar not observer prescoce caused Ihe
dlspurbinnee was mHed,

Forther obzervations included nolbing 1r dusl, siapd ng statioagry and marking bermilory by spray urinaiing,
Few socral inlerastions betpeeen individials were pacotdad from the spoor alonc, bat teess includesd
enating which wasg indicaled by beavy scraping foatprints, and & fight or confromtation witich may dishok
the 53, shrubs or nhes B ibe ares.

I [ndividua! Sighilags and Intra-Spetific lnlemctions

For direct gbservations, 2| she rhinos in the Kareee mroup canld be glearly Idendifed by ear nodches af
dilferent chapes amd positions, & shown inFIE 5.5

To crable idendificatien o mdidual chinas while fecking (indirec obacrvatians), it wes hoped b debect

distinpuishing chamsieriglics and pablems which cauld be related to spezific individoab, The patiem <f
yariput spenr wes then:fore mapped with rospeer 1o i width and crease petieons.  [F swccessful, this
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tethrique weould reduce dictartance o b Thioos Se e prEsswe o identify imdividuals when ey
wite siphted wowld be reduced, 1 would olso allow identl Aeatben of animals paired for rigting and
eowble dung collection Esr harmane analyuds dusing fracker guidel ohrvation.

Ohservations recorded inchuidcd the behaviour of esch Individugl, whedher alone oo kv a group.  Deails
Irchuded intrasaecific interotiomt bemween individuals, mclading displays of terdisykakity, mating ond
coniramalions beiween Individuals, Deta reconded tneloded bath direcs observations amd mny bebavioor
appao'cnd fram trackes guibed abseryalicns.

iv) Inler=5i pecifle TRierockfn s

Tneec-spraific imberpetlond, espesially with Back shinog, wees resonded durng dinsct chearvalions,

) Cromt ion of (he Fhloos and Other Anleals

Foles on the physical comditlon of the rhinas were @hen wheoever possible, [t accordance with the
condition categories of Keep {1971}

Ceasrnal chanpes and delerioratfon M the qualiy end avaflebfity of mezior may haw: been nore
apparent from 1ba condition of other grazing species In Karass. Theoefare, whenaver umgalates wene
notizesfly I poar sondition, the mpecies, descriptdan of condichon and Yocarlon were recowded. This could
peovide suppoeiang avidence for any observatims of luwating coadieion i the white thinos.

o} Rbimo Caplure

A descr|ption of the operation whea the domdnant tll wes expoared for senoval wad lneloded.

vily  Apes and Mortalltes

Infation pertaining 10 1he proboeble apes of the “hinea In Karcas was diecusaed and verfod by direct
observations, Two whiee rhing carcasses were found before the stody begene  The probebe cause ol
death was conaidorcad andd the ape of indnddmmls was asterained by dooth wear [Hillman-Smith e af
1986}

vin} Reypomss 10 Stimuli

Ietails aF the rhino™s espone 1o disowrbancs caused by bumay olcervers wers nowed,  The rhing®s
apparent semse of smell, sight and earing, abo reactbons o et waml's sloms ond detotal
Eshaviour were deseribed.

14} Chargeterisiies of Resting Lol ions

Rhizae were ofen bocaed while resting and these arcas weee deser frad in terms of habivac chovacterlatlea.
1 Water Hole Visits, Drinklng Fréqueney, Iust Baths snd Mad Wallows

Frequency of drinking, dust bething aed mud walliwing throughows the year wern ealenlater. Preferred
walzr holes were aloe idesdilied,

L{]] Howme Ranges and Disances Moved

Trnila af the foome Gege aod disterce moved by rhinos, alsa probleme encooncered with catsblishing
ihem, wey daszribed,
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Til} Cimale, Ralofl sod Rainy Season Dbacrvallons

Clirmatio data wers recorded on an hoorky tesle, which Included the parsmelers deseribed i Teble 5.2, IF
redevant, oher mosus] events, [ cxample rak, were recorded.  Beindfall Ggures over te Sudy pried
were reoordled, 38 well as the mMuence the rainy season cxenied an rbino wocking ackivieesd, water
availabiliry, herbaceous specics and. halitat characoerisbes.

Table £2 Clbhatle Lnfvrmados Collectsd During THrest Cbservationa.

[arameter Deleil Becordid

con “Whether Ihe sum is :hmlni orwhether it B obseurad Ty slond,

Cloud Recordsd in gighths coverags offibe sk, For aample &8 ndicoica ne ¢toad, 40
indicates S0% cover ad BT indicates complets sky coverage by eloud,

YWind strenpil Fecimded &5 Beaufart seale measurements. For example: & equals colm conditions
with po wind, 2 [oa light ecezs, where wind ¢an ba fislo cm the tece and leaves
oe nsliog 4 B oa moderate brecaz which ralaes duat snd beoee paper, small
bramehes are oved; & i 2 srong beecre moving lags beanclay: & is & als,
Ereak Loy twipa off trees and mpeding progress.

wind diycctiom. | The direction from whick the wind is origimaling reltive 10 magnelic (conepRss}
Ieadngs

Tamperaiume Fecotded in dagrees Celslus, In the shade, using & parmable slecoronic
thenmxaTila, E

£.2.3 Analysis of Movements

Ioformation tElalng bo mmovernesds derlved ffom bodh macker puided and dired cbserations wers
combined aid analysed using IS, wich respect s individual animals, sctivity and seasan

A dalibase wis established weing Micrsofll ACCESS ond maps were comsbotted wsing the GIS
proprume AreView ¥2F Ihand w3, All keating positions were plotted 2 dors on basa maps which
i the: fences. and roads. Any paints Falling bwynnd che bopndarbes of tho FEnes whlch were 2 resuli
ol G5 eror were rormoved sines they could net be relaed 1o feanres within ibva mep.  The ovorall
oiember of shserverians were commded I indicare ihe @tsl quanzity of data,
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5.3 Results

Olbservations were imentivaly caried ol abd reconded from bay 1996 to the esd of Februeny 1957, The
nummber of days spent in the field compared with days cesobing in observadions dusnp exch seasom ar
showen |k Table, 5.5, During the munihs from 1annany (o Apel, difiicolies in Tinding the thinms eewbed
i meoy days apent willwout collecling any dam. (iher rewsone far fewer duys of thing otzorvations than
owneall days of Ak work, relate 19 aemsiant when it was nod pasible to loczie any spoor and when
game cipure opeTations M the arca croled exe2esive ditwrbanca For the thines. On days when rhingg
were ol wacked, the habian sorvey was conducied,

Table 53 Humber of Daya Spent fo the F1:1d aad the Number of these Bosulling In
cithier Direst o [ndiveet Cheervalbons.
[T Ficld work, (ocal et amd Indicerl Obzervetlon of Rhien
Jan - April 59 dmys 41 days o
May - Ang A9 dayy 51 deya
Sept « Des 2% dms 27 Ay
Totsl 146 dayi 121 days

The toial tine tpend colloetng date was compibed i Table 5.4, The oumber of bours apen? trecking docs
nat incleda Eene ypost searchiog Bor spoor wiicn tecking hod become difflenolt, or limes spent walking
ek bo the vehicle alker the pinas had boen observed. The number of bowrs of direes obecrvadions docs
md ioclude tine when the onimaks were disturbed (2% shon in Fig, 543 Time spent on the hablias
survey ic also nol included n bk wbls,

Table 54 Houra Spent Collecting Rhion Bals by Tracking and by Dircck Observations
i
| Season Hourd ol trecking 1lours of dlreet phsarvaikons
l_lnllnr_}'-ﬁpril E9h 03m 120 25m
l;'l:y-..“!u.it 137h 25m Aith 30m
plemsber = Decembir J2Bh S5m Lah 25m
froial sasham $4h 20m

5331 Mapping of Rhine Activity and Seasonal Uitllsation

i Addivity

Whila bagle or pure activities of grzing (Fig 5.5} and of welking were of primary imparanse,
combioed sctivitivs of grazing with walking alsa form an integeal part of the sidy. The mlotionship
Batwern pure and cambimed obfervdlios: was revigwsd 10 determine how Goquent combinsd
observetions were, and whether they shoukd be cansidered separately fom the pure chservations. Cther
sheervationg Meluded lying {fip 5.6) ard dricking locatioms. It should be noded that the number of
abservabiong ol szeh etivity does not indicate ow much (ime the Thines aocupoed on ehese aetiviies Tle
follwing maps Hlustexta the lacatkons of thes: olsenvationry,
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Fig, 54 Make > sanoding o &e A led Thisturbed Pesilion



Fig, 54 Muke | Resting



Lacations of prezin, and grazipg f walking observoliant. . .
Pure grazing chservations (n = HE) weve Far grester in Tawmber than whep aTazing was combined with
walking tn = 43} {Fig. 3.7} The ezstinm ol gazing pestlons el By definde zepitms of Mispiiva
grazing which wemn ey trot cloé Lo the water boles,

Lapatlams of walking, 2nd wolking f prazing ohaervations. .

& el of #H chaevations of pure walking were collected amd 224 observatbens af walking and grazing
(Fg. 5.8). Walking activitivy were pariievlariy evldent arcund water hokes, The Exify hlgh frequeney of
camibiced walking and greleg sefiviies impliea that this camual fpsding whilzs walklop provides &
sipniflcant sddinsonel peorea of distacy lotade, Thécwuse ermeeniraicd gragieg was nak anderaken ja thess
aread, thia was paaibly an indication that the grves Wi oot regarded o5 deslcabie for cing.

Lacaiions of Iying oheervaions
A ol of 47 locations whess the shinas were fned sleeping were recorded, whlch eppear 10 be medom!y
foced wemosd i anza (Fig 5.9,

Loeat|nns of drinking and mpud watlew ghservatlons.
B ) o 20 £les were lemued which Ineluded wat holes aed mud boles uzed far wallowing during die
ralpy seasom (Flg 5195

Ii) Seasopal Yariations

%encaml vaddationa in rhins movermemia wirs mepped to iodicxe seaannal utilisation of different areas.
These maps show the poitions of all chices. The number of observalions eollecizd 2 amy dne 2200
influenges the apprarsce of sach map.

Rhlng Lacntions Belween January and Apl

Drurinig thily peréod, finding the thinas was Gflzn dilcult stnea water was penesally readdy mailable from
mid Tabes and bales in meks, tkerzfiore tha thines very marely visied the watcr hobes.  Abopecher 661
Incaliane were recopded durlog thess mamhs (Fis 5.11). Thoough this seiaan, racking was slawer due 1o
sponr digurbarte by minell and nspeced e rbuccous Tayur cover, Slow macking wus evidanl from the
eralisr dsiance betwesn paints. 1 wad kot casy 1o distingoish poirtd which overay oo the map, which
s # result of thinas freqoendly walking b 2eme path. Geneally, mevements were comeemirated near bo
and south of Karcssl eek waber hole, along the riverbed between KarcssToamwln ard KarcssHodk water
heiles and cecasionally In the sauthern acra. Curing 1his searen, dhe dhimes wore obacrved 1o tako one
exploralon? walk [#ciog fwo days thoaiph the whote arva IVwsy kieresting to nots Wt e Chservatioms
wore recovded I the mein iveched panning southowest ol KanoasFontobn, alihoaph thiz wos [voursd o
aiher Cicried of the year

Ruinn Localions Bepweea hay aod Aupsals

Intensive temboring during i cool dry seroa resulked in 1028 obmsvaions (Fig 5420 Ares of
appazently high willsmion occur in the cenel rivering ar beiween KanegsLinink and Karoasoptein and
atong the road which paases through Uee main river southrwert of KarossFonmlo, 1 is nol sley Dom
theta mapa whether Lhege rpubes are simphy peebemred walking paths o mre direct links te ErRzing bras,

Rhino Lotailons Betwesn Seplember and December.
Frwer days were spent in the (e1d In 1hz hot dry seesom, therzfare: considerably e observations (261}
wira sbemined {Fig 5.1%). Observailons during 1his seaaon wers oo few to draw any definite conclusions,
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Fig 4.7 Locations of Grazing, and Fiw. 5.8 Lotation of Walking, amd
GrazmyWalking Observation Walkingdrazing Ohscrvatbens

Fiz. 5.9 Lozaslon of Lying Observaticms Flg. 5.10 Location of Drinking and Mud-Wallow
{amecveliona
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Fig. 5.13 Phine Locat one Petween Seplumber ond Decenber
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£312 Todividual Sightings and Associations
n Individual Rbinos

Whenever ¢ ¢hino wna sacexssFully 1dcofificd by ils ear natches after tracking ia path, it was pasaible 1o
Doitnichy oxsocsls that reck with the ipdividue]l. Conversely, ilthe thing wes ot identified, the reuee equld
oot be related o 8n individual orimal, The poasibiliny of mepping snd measuring Gpoor was akempled b
promed f0 be ineccuwrst: due 0 ancestive verlatian boiwsen subacquen measuements dus te the ama's
gubstratom. Thens wero sbic cscasicas when rhine spror patha eroesed causing uneeriainty over wheber
mecking contimed o the path of the same thime,  [n these drmemuapces, even if an [ndlvidaal wis
agberuent Iy identified, these obyerrations wera exskided.

Movements of all animak, capeelally the subordinate bull (mak 2] were gffecied by the ramoval of the
dpminam tull, male L, en the 2t™ July 1996, Therefore, the movements of male T have beat describad
scparately, byfors aod aiter thia date.

Movanaents of Mok 1

A total of 320 Lcailons relstiog to mole 1 were necorded up to the time of Tz aptune For relocation (Fig
514}, ‘Theae kecalions shaw thot he theady remained in the soothemn area of Karess, wimg, Kareastiock and
KarossFomtzin water hales. He frequently patrofied glong the temiforial boundery which wras botwoen
KanossHock water hola and the soulh-wesiom corser of Karpst Fa was ebo obheevved on oo acomsion o
walk inside the territocy of the atbec male which sy alang (b norh ol he raed ksfing et from ZebaPamp
witter ol

Movemenis of Male 2,

A tatal of 638 lcatipns wers rocorded for this individual (Fig 5,15). He sppear to heve moved across the
whak: ae, however bls map doas oot ndlcats dhe Influence of duw cermiorial bumnalary oo this Ddiddual
prvor o the renaoval of The domineot male

Howr the movements oF Male 3 were affeciad by 1he vewaval of Mute 1.

A lotal of 190 Tosetlons of mak: 2 were recorded whila the domingat male was predent, aed 479 Tocalions
wem reeinded afler ha bad been melocawed (B 5,161 Poor 1o the remaval of male 1, mak 2 egulady
paqlisd iba sams rowte sauth of KarassDrink to tha juncilon tetwesy e main rivers dnd roads. This was
prezumed 1o e his tecritarial boundary, He iben conlinued 10 walk wese alopg the rond 19 ZebraPamp and
was generally Fourad Slpeping in thw mme &ea. ©n twx occoaions mele 2 wes recorded wihin mele 1's
lepritiny; onor 61 KerossHotk water hok and once casl of KargzaFogtzin, Afcr the removal ofmeke 1, it was
posafbde o sec thet maks 2" mowerents cowared the whole of Karms.

Myvemenis of Famala ! and Movarsanis of Famale 5

Thess twa females were gersrally foumd 1ogether cacept on one oScasmn,  This resulted in o 0@l of 956
leensiame far femals one (Fig 5.17) and 953 |ootiona for female five (Fig 5,05k There appeansd 1o be o bosd
beiworn these females and it i9 possibde thes they were releted, Their mevemeanis wers generally within the
terribery ofmale | and even aflor Jus remorval, 1hey anly cocasionaly veobured qut of 1hlg area,

Movamemis of Fl and F¥ during cach xeason.

Records ol e movements ofthese femakes wers wsed to show geaaonal varlaiont o e MOYSenS oF che
thinas (Fig 509k Belwern January amd April, 341 observatlops wera colected, froo bay 10 Aupust this
ingreased 10 44F and betweea Scptember ond December It docreased o 162, 10 wah possible b idem ify
Appanently prefecred arcas In exch ccasmne For cxample, during January and April, the small river which runs
narth-casi of KarossFortein and the area 10 1 scuth of KarsgsHeek and KarnsaFonlein wens fraquanily sud
In all ceacons, explombery devialions brom prefemed arees oscureed.  Corpl lsachnp t2e0or: which may have
sffected movements [nelode wrritorial restrictions impased by the dominant mals wp k3 e fime that ke was
remayad,

Movemrenls of Femaln 4.

This female pencrally walked alorse, 1 which Gre she covernd proster distances ther when walking wlih the
other fomales (Fig 5200, 631 bocatlons were ratorded, Femabe 4 aba moved mainly within the Ieeritory of
mala covs until be wae emoved.
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Tip- 5.16 How the Movemeet of bala 2 were AfTected by the Removal of Male |
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Fig. 5,17 Movements of Female 1 Fig. 3.[E Mevemenis of Fetnale 5

Fip. 519 Movenane of Females | and § Fig. 5.20 Mavements of Female 4
During Ex¢h Season
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i)  Individual Slghtings and Intra-Specific Interactions

The number of tismes #ach individunl was positively identified ihrmeeho the year & shown in Tabe 5.5,

Table 5.% NymberofObservatiops of Each Indivkdusk

Seaaon hMale | Male 2 ' Female 1 | Femaled4 | Female s
Jaomwary - April 4 _ V1B ;22 18 | 21

May - Auguat E ! 3 1 I
Hepi- December | MIA 7 Al I 8

Tl 22 . '3 ) | 48 | 87

A pattarn OF sesociations. betoeen individuals appaared and is aammarised io Tee 5.6. Mape af ihe
movemens previded earlicr give sdditiotal bnformation ca Lhese associations.

Table 56 Assaclatlons between Hhikios a3 Tndleated by Saiphiimn.

Minde 2 Fermak 1 Fernale 4 Famaba 5
Mako | 0 16 %] 17
MATe 2 - prr| zl 2%
Female | - * 4 I gT
Feranle 4 - 4t b 13

. Repasted dats,

At the start el b profect Iwe bulla were prasent ad il wat poaclble 1o distingn|al the terliorial bsundary
beiween dhekr Fnpes, They were never lshisd topaber and Interacifons hebwsen them were primarily
relzied to lercharality, The dostipast male, nomber 1, mainly walked wouth sl KEaresaF ondoin,
accompanyhng the femebes. He voiionally separated from ihls preup to malntsin the boumdary 1o his
terriicoy especkally m the eroas roads torth of KameFaneln and ihe rand porh-sast of this painl down
the: valley {talfed Viak Vark Yiei}, while socasionally walking sqwuth of ZzbraPomp. The subordinae
male, number 2 walhed aeross the nopibern helf of Karces, sovering the area frem Merdhoel: to
TebeaPemmp, G ane accasion {27 May 1996 thare wan an indlearion tha tha bulls kad met o the
eptznce w0 Viak Vark YWiel, omd & sl f1ghd had snaugd,. Graze dlumpe s il hoad Bean disturbed and
pearby bushes damaged.

Femabss 1 and 5 were regulorly sighued togsiher end on approximalely hall of these oreasions female 4
was alsr prescpl. Fomale 4 was narmally difficult bo locaze, poasibly baing mare indzpendent and she
waa3 ofico sighted alone. She regulorly walked Jarza dlstaneas and ran much furthee than the odbcr rines
if dlstnrbed toy our presence, Prlor 13 the Temoval of the doctioant b1l the fomales wen mogd fequantly
sighted wilhin the boundaries f bl terrliory. During the reiny seoson thoy prefermed the anta i the
sath, leaying Ik only for oocasional cxeurdons.

It 45 not possibbe 10 corment ca the number of sdghtings of the females with the balls, a3 the removal of
male | disropied thz rembts,  Lwersctions betwesn the males and females were mainly esoblebed by
direct cbseryaboas.  The dominant of only mok was cfien found accompenying, one of mars of the
fomabes. This assnchton was peneralhr amicable, athaugh the bell wsually remeined Bt & measonable
dierance From the fomales and ofen walked behind theon Feceles 1 and 3 hed bocn abserved being
parntieulardy intelerant of the presence of @iber male. |t event of s approach do wRhin |0m of cither
of the fepiades, lemale 1 chased him @way by charging in his disection and bellowing, The male then
Backed away defensively. This behavlour was else described by Owen-Smith (1938). The other femakes
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seemcd moce tolerant of bis posency, bowever iallthe finalas were tegether toen they were cbaeoved to
dofend cach ather in e manner describad (o= 43,

The orlginel dominant bull was diresthy obaerved stompling to mate with female 4 (p=1). At arownd this
tme. ecker guided obezrvations indicpidad et maing hed ocoared or was Amempisd durieg the
previaus wa nights activity. Afer the remel ef the domioamt bal, the sabordinate bull regulbarly
arenempanied the femabes, howewss ne matimg wes epocied.

5.3.3 Inter-Specific Interactions

White thinos tend 10 gnars ather pnimala sround them, hossver they generaliy recpanded to their alirm
calls by becotslng morz reslless or sextiding iy am alont paslifon. A waler hobes ey e oolficnalby
observed chasinp pdher speeies away (n=d), aMbonph mast of the time They wees ignoted. The while
rhing: wars pavir chaerved walking with black rhinos, sihough 1y were ofien boeaied o the esme
vicinin., On ans OCCESEoN, Mags 10 naga cantact waa observed betweto an mopigidive hinck thioe and o
whilz ching.

5£3.4 Condition of Rbioos and Other Animsls

Whenever possitle, the phytical conditlon of tee thinos wea agsesaed visoelly (Table 113, The conditlon
af (ke rhimos ot the eod af the dry season wad gencrally good. However, on bwo oocsboms 3 the eod of
the oy scasom il was thought that the condtan afene ndlvidieal may cnby be deseribed 25 Bie. Afer the
eimy ze2ean had begon the animals cowld all be deseribed a5 n very poad cooditiom:, devclopag, good
deposita of fat. See FIz. 5,21 of female d and Fig. 3.22 of mabe 2 in good comdilivn. It was faund shar
vispal asgesament of chino cosdilion becawe more religblz ead sceorade following repeaed dicoct
ahservatant

The copdithm of ungubates in the aey wag ol meegedad.  Roan (ppeiragur riger) 2 grazes, o
poeticularly sengitive 1o the cordition 0f the vebi Their condition rereained conskstendly good even: ol the
end of the dry season. The conditian of Eland [Taevotrague orpc) 8 browace, maticeabdy defericried m
thi end of 1be dry 1empn, & change which was sspesially visible in prepnant fomales bat also seen B
some of ke ale  This tend wes apparent owe the whole area, howerer onimals sighted ok of
KarnseDrirk seemed In worse comdition than animels in the sooth.

5.3.5 Rhiae Caplure

One possfobs explanation for tbe Tach of resralinopt was dhes wthe domloanr bull was [nfertile and wea
preventing the subordicate bull acceds o the sows. Coosequently, tha Madsry of Enviraument and
Tourism decided te redogete be domment bull or 2000 July, 1596 1e was spoued froom che air,
{rnmobl liszd by & dant aed <ollapssd 8 chart lime efierwards (Fig, 123} During the capluwre exertise,
slzhough sadaicd bis head emsined above ground and he wits beeathing capidly o sniffing the air. This
condiw of muscular shakim is eviderly commien in viita slinos aisd olws rolales] specics when ey
are fmmobilbsed (L. Qelderhys, MET, Windnotk, merr oo, Limited ovessurements were taken (Fig.
§.247 due to the chinns candition, these Inchuded & spine longdh 2800cm 8nd head circymilereoce behind
Eeond hom of 1550men.  When the antidete wes [mhially sdeioisicrsd i tad to affect, however
falawing & finher diue he evestuslly siood wp nd was polled mio the crale. Be oppearsd 19 be
perepiring beavily. Onca loadsd [hoo the lamry he was imneperied to Manpeti.
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| Femnkd in Good Condiion

52

Fig-

1T Male 3 in Gopd Comdinim

5

K
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Fig. 513 Wale | Enmobilised o Caplune

Fig. 524 Recarding Moesuremems During Rhino Capture
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5.3.6 Apes and Morralities

Perzema| et lmaion assettsd than all the Keross rhinok wer il a0 ‘older™ age canegory, but iU was ot
possible (o ape them mote pracikely withowl the essistince of destal imgresions (Wicher 1994),
Howevey, in terma arl fitness & bdlested by activity, kmale 4 was 1he most ective individusl. B Du
Preez (MET, Kalima Muliln, Nmbba, geer. comvn, ) edlimated U 3ges of 1DE Thines o 1954, a5 male 1,
2% ar moes; wale 2, belween |4 end 20; fermala 1, 23 or older and the remeioing females bebwzen the ages
of 14 and 25 H Winterhack (Oama Captusa Ovigian, MET, Wirdhoek, pars. comor) described (e
rhimes ax apaing edutts although onty one of the thinog veat thoupht 160 be frar he poplaion which was
oflglnally dedivered o Oboronpe.

Twa fameles died during lare (Y93 to carly |996, The (ird ¢aetok was [ound in early Devcomber 1735
tha valley (o fhe weu of Karossiock and was tholight (o bave dled geveral weeks earller, The skull s
now siored @i Eiaka Erological Instiwee (EED, numbersd CF 96731901 Y, Flg, 5225 showa the
doptal wear om thie sl 10 wms peed @t 25 1 32 e BccordIng 1o dental wear classes which [ndicate
dgtbnel age eateppries acmarding to Hillmas-Smith & ol { 19496}

The sccond exreaes was slshicd Fom he air by tha game capiure tearm in onld Mareh 1996, localed on 2
rocky hill nenr iha Fdpe aboun Jham sorthewesl of e previans carsesd. G wad alen aged 2l 23 in 32 vaarn
amed & vy En the EEL collection, nusiter O8 984371000 W, Fig 306 sbhowa the dandal wear oo this
$kall, 1t was not possitle o detepmloe whon dasts ocoored, Bt it was probably over 2 months eardisr,
Bolh caresazay were fopnd with the hams stil abached and the caoses of desth wers not esteflinbed,
Samples wera 1aboe for the deteralratlan of Asthmx, bt the reawlts are oaknoen

£.3.7 Responses {o Stimuli

Thoe respense of e rhinos o diMorbance end oiber stmull was noted, Recause 1he Sudy 2R was nat
open 1o o, he rhinos wers easlly dismrbed by human presence or velleylar nabe. Thaughaut the
project Loeir reaciion 10 our presance pemained eonsistent 3nd 3t no tioe did they resame feeding if they
neqsed than w wsfe preasnt

a) Smell

Bhined acute sense af smell quickby alecied them 10 aur dpprosch if we wers op-wind. They wonld afien
feyve um before we siphted them o when we approeelied, remlady delectiog our prescace ata distanee af
S or mars. Wimd eoodition s Karods were frequently unartibed and gusty, and wheo these conditions
cxisted 1 was aecessary 1o pomain Bar away duning direct observeshons.  Wah a favourable wind i was
possible b Mo 1o within 12 ta 13m without digarking them

b} Sight
Two inckdents demanstrate the poor eyesight of thines, particulary with slow moving ahjects.

©n ane accasion, the shsepver was standing in the shadow of & tnee when the rhinos stari=d to come
eloter. While imilially maintaining 3 statinnary position, 83 tha things appeosched to a distance of [Dm,
the cbierver moved slowly Towards the e, Albough 1ber sbention was bricfly atracted 1o the
moovemnent, they remainad apgarent |y uncaneemed but albered their path te pasg by,

Qo anather cesaslon fowr hings ware |acated Slecping in very favoorably wind conditrend and & was
possitle to oppreach the il o & dislance of 12m widhan digturding hire  The nots of the amer
shutter woks him 21 1hl# dlsmnee and he sipod looking in the dicection of dorscbance.  Abhough
remaiming aetionary and behind & amall bush, aftcr 8 couple of minates be begen to approach rough
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Fig. 5.25 Dhental Wear oF 5kull, O3 9503/ 1300 Vi

Fig. 5.5 Drentsl Wenr of Skull, C5 95031001 HW
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carkrfy. As the obierver crept bockwardy ha geomed oscoste of the menemet ard remiyined
stafjomary Jooking in the dirceiion of the distarhanes. Ha later 12y dawn again Ard tlept.

] Hearlnp

When the Fhines were ejiber walking o grozing their bearing was paar, pasaibly dus to the nodse of their
ealimg and walking, Howewcr, wihven sEifnLy, particobaely [T disturbed, hele bearlng was eucelloot

)| Dilstarbed bebavlour

When distuched, ihe rivines adopied & characteristic posilion standieg with feir namps wipsker and faclng
putward in opposite dirctions. ey held thelr bzods above the ground while their ears were scanning
lor noise. 1f thay received mather indication of owr presence they woald nm off &t 3 sueady pas,
grerally cavering digtances of several twodred metres. Sometimes bowewer, they asly rma feow metres,
ar an ciher pocasions severl] Kfometres. When dishubed and rusning the rhinos sever mtentionally
headed in ear dueciion snd comsegoently coald not be depsribed a8 ottempiing b charge.

&) Orlher arimnala
When we were obsrving the thinos, if vther anertls detocsed our preaceoc and o awsy wing thedr

ataren calls, i gaused & terepomry disturbance woitbe things, Howsver, the rbines wers never distracted
for mare thas 4 129 minwes in these sibwtions,

£.1.8 Characteristics of Restlng Locations

The charscterisiics af areas whers rhings were oond slesping and not diso'bed wene recorded (Table
5 7). Rhines ofien chapged peslibon 1o rexmain io the shade offa nes 45 (e sun moved

Tabk 5.7 o preteristics of Arexi where RIbinog wers fousd Lyiog Dawe,
Farddier Characterisiics ol Lyimg Arew
Yegeialion Class 92% low tren aEvanne, ctherwise grass end ahrub savamna,
(n = 263
Trét CovweEr 8% very Do gover, 8% Tow and 434 mediws. {n= 21)
Toal Grasa Bionms 1 8% wery bow, T3% low and %% mediuom, (n— 22)
Elage 5% £light and 5% renconshle_{n = L%
Cirlenaitn 1E there waz no slenitbcant aloqe there wea ap orcataibon, cosarquenly
ooly soven reetndt ware taken, five facing nodh, ode pouth @nd one wewt
RockIness V" 35% in arzas with o racks, 533 in low rock and (084 n medlum in = 20
h = wurker af absenationg

3.0 Water Hole Yisits, Mud Wallows and Dust Daths.

These were fonr muln waler bolet 1n Kanoas and wilisation of these 'wae found to depend upon waer
avallabllicy as well kf fhing proferance. Tuhbe 5.8 indicaies the average fraquency 1the rhinm viited the
veator holes, whldh was caleuleted feawn dhe deys when all the waler holes in Kaross wore visited,  Thit
Indlzaics Ihat on avafage the rhinos visiled water halas epproximately once every tao days doring the dy
oegson, Tokle 54 indicxes tha numbper & Hibnae whizk hwd dronke st saeh watar habs {if it wae visited] to
indicate the rhina's preferénes botwedn these water halet O ame gecazbos ihe nwmber OF mimag
visfing, KarcssPomtein was unknown bessiee e Spoog was too confamed 10 oount the namber af
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individook., When referring 1o theed Fgores it dould be noted that dhings ofien acied o growps, In
eddician, it is pessible that ke sames chino visiesd mere than ooe walkd holy pec pight, or & may have
viziesd the morle woaler habe more than ance.

Tahle 54 Average Frequeney of Rbinn Vislts to Water Holoo,
Scawn Average delnking friquency Nunmber af ghperraliony made
Waxsl
January - Apail Freguenl visits 10 seasonal waler g
seurss,  Uonerdlly mene Lhan ones
peEndghy .
Mey = AUguS | 15 days ' T ~
Sgp@mt- December | 210 days o - T "
Takk 5.9 Numbers of Rhne Vidilng Main Waier Holes wigthin Previows 24 Howrs
[Mumbers of dhlap Kaross[loek  [KarossDrink |[KsrossFanteln [ZebraPomp
n 15 27 55 1]
I 1] 3% 14 5
2 L) 5 T 1
E] & 3 13 1
4 J ) ° 1]
5 0 0 E 0
[Urdaivwm - - 1 T
Humbser of semples, .. 44 6 a2 - 17
[otsenatin: 4 waber e

KerogFonein wad Ihe most Frequeniily vislied witsr hote over the study perind. Water avallsbiiiny ot
¥.erowFonteln wes gencrelly poad, shhough & et dry for scveral days around te 6° of Saplomber.
Alsp, during (b3 mimy sceson (5™ Februsty onwards), waer flow wae padocod fo comserve the
uhodergroumd warter Tevel, Woater availabilior s KeroasDirink was alwaye prad wnd this wuter hale was
upad om 8 daily hesis by 16 Jebordinate ba)l befre i domimant bull was remimved, Subesquently bl
w|<is ko Lhis bocation decrensed, In the fer commar af 1he ared, KomasHosek water teede siways hed water
gnd tay hava been praferred by the thinos becouse if sometinoce hed an adiacent mud hole.  Water
availabl [ily was shways poor at e ZewdPomp water bole.  The pomp Bopped working on g May,
elthowrgh wery limlaed guansier of waker weord pumped Ffrom IR* Ooober Tor asveral weskhs,
Subwegpeniby, the somerdde waigh anly acded ac 8 taugh for ealectime reinatee durdng e My ssakae,
The ehlmas very mrely viaied ZehraPaep warer hede ae [ was gepeeally dey, ooeept doring the o et b aeen
whan I beld rain waler

Durirgg the talny feasem water sallected in lemparry estébmenls which meluded bales in rocks, ot Silk
Dam {loceted SO0 souih of ZebrePoenpd aid 10 oceaslorst mud holes. Thess seasonal watcr supplics
wiert teadlly wsed by the rhinos and during ibis pariod, spoar was anby seen Infrequenely around the maln
wer holcs,

Thraughout the doy »zasmn dusl balks wer ecommao, and this was recorded st ames when mad obes wers
toth ovallabls and dry. Wisils to tenporary med bobes wers common durlng ihe raloy ssason, After they
had watlowsed, the thimos often rubbied their bodies apalnst wees, (ree sumps, wemmits mounds, oF Giner
objects of subiatie size, O one ofcasion durleg 1be miny sasen two Thines wene: foflewed 1o 3 seasonal
mud fgke where (hey spent just over half oo nour weatiowing in the muddy waber. [§ was mat pastiblz @
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ectablmleactly o s sl belas ar mue weallewt s Al rhimcs lud duringg Ay 24 Rone perival, e
thoe cennplee oot 1aken etk inoe durng the eme s ovees raeely follaaed.

S.35.10 Home Kamzes and Distances Moved

[ :aleplsong S e Gz s e vo S apateana e she slines woene oriined b be fowndare woee waoels
reshnced thell sacieston -0 Fare cange Tninhdicien ke shiely peenad was conuweemnaed goer ong e anl
the areevnt o e denmnant ball Losher comphe aes an deductmines, T ovan Ieelcid Lok e A0 s s
chansd il cyguanlly bevsccn e 3alls Beetsge e pewneeal 20 e dmradd 3 bl l,

The el Lrgaeot [y aalsed over 2o aine: cociite wanet obes Fon o caleubinie ol dee avoaes disdan e
pnwed creren g Z:0 b o veas ot posatkele Jie e imsgefs e g repeaged das s olservatonzs s e
Tl ividnal I addinwne e vaedorn geacoee ciath ol i edual rlince onplicaed aikcasanans .,

53,010 Climale, Rainfall and Rainy Season Observations

Tempiaiine e le el clizcane pacaineia Baesedich sTiisar alseesanns woery callvennd e cnad e
garppaiven izl aetealy edeeriations Lhe seopenitoies moaich thinosg werie recieded s sty
rLeine, or I:. ng A e, s amed thiraupdom the wear. anel The sl witl ¥2% cerar [ene e sbnsen

Fig, 3270 As eapavicg, closl coner wan grealer dormg, e = seisann sk an averige oowgr ol 38R
e elvrn the el ol e vear clond ceeer syl aesseen Oand G 5%

%

g B Grazing
o WLying

1]

=1

o

i

I

Jomuary Berl o May - dugesl  Septembar -
Oacenber

Foe 507 Avoraee lemperaiore: Beoasched sl Beapend oAz ins Thesmel e e s

Hainlall wabizes or 4 donsir ki whiche i appeeeimately 240 e il oF karaes, ion %A e 190
stwcnaesit it Al o ke ey e 9% 97? pogalied el R,

Prrieg Janwirs, 1Ie wards par o1 = seasant i was difeelt e et the thinos since tes e e
v e waled Tl el e i sl tigie iRk ivgwesibhe woage, Locame e i
o] sy Loz g sqene alonee roid= s vtk o ieeees ggiee whee Uss wight lavg pirssesl 5= 0
Ly scasodl i ciesscl e st b muare alembine qmiking i ceer vwwee dilicol? oo s
Wil aalbee o el area s e D e alone b s, Therelas, sohcaever thes woere ogml,
Honnes e Tl o s egquetls e Srom cle: ploae ey wds sl aoc, wlil il e spsein 2l
L lowsbnnzs vl pecierssal pon® Tov < i pEmpsines, swoalel sonices s ke wlich woere el wi-ileld
Tsocapne vt cnnd ey oftel poided el e aanipg e e @ackisiz, Dhaiie e 1400 sl
Tachmy ruwnbed coscring it wBsfanees sieee e cbaan™s ose oeeen tlae past 53 himors wies covereed
Wl Pl s igclee ks el D st fient e wiker ke awges idbesoed



5312 Limitations
), GPS

The standand erpor of & GPS, a9 esablished earlier, must be considered 25 it om Bave & sipoi ficant eMect
o the Josstion of e spacr. An addiclonal emor was imsedoced wheno dinectly obisenving the rhimss, Hoce
animals wers ohsarved at a distance of 20m ko 40m, aod e GPS location was taken ot the point of
ohservation.

Due o a Gty GFS satellite rocefyer, batfore e L1 Juoe 1996 ching pasilions sere ploted ono mep of
the area,  Sabmeyoenely, these were converted to aasumed GFS posithons acconding to a grid of co-
ondinAes dupkrimposnd on thve map.  Additional acsomed pasilflons were slia ssapacd o ectivicy
cbsenapont (feconded every LD minobes) f@ken bebween GRS Tocations (recorded every 1S minuwkca)
“Tlisae pasiticms wers found by interpolatng betesen intsrmediate GFS locations, i 5.23 indisates the
hocadions of the armal and assomed GRS locatlons. (Aetaal GFS locatloe = B13, asswmed GPS Tocankons
= 1240 I |y posalblec to idanify poates felbowed when pe GPS wos ovailable. This mep indicates that
thers are o slandfcart discepancies and that the asswmed GPS posilions may be justifiably used,

Fallowirg OIS analysly, & few aetlylgy lacaclons were fannd o be slusied owislde the bsundaries af the
ey chea 1o ramiam PS5 eroc.  For ibe puspase of produclog maps, hese obscovatlons swere dedeted ag
Ly were Eactinmally mot possibbe and K wookd not b valld o ‘move® 1 Inskia che ks,

in Tracking

Afier stromg winds oc R it was nod peossible i brack spoer 35 the fesh appearunce of the trecks mpidly
dlzappeared . Bomse bypes of substrata resulied in tracking becoming difficult and oceasionally the rack of
the spoar was compledely fost, [t was then nod poosible En contlows data cotleciion and an mepmploce
dayy tracking rduded.  Alse i cerlain aRas aurle sgeing of spoor was difficolt and oceasionally
spoor over oot day old wag mistakenly Tfollooed For varymg distances before the emar wee eeopnised. In
these cirruncpancas the ohaerrangn: wers ipnomsl

Mappiog and messwing spear o idendify individuale, withour direct sbeeratmat, was iested on mak 2.
Cood mgasretienns of the opdth of spoor oF each oot wers taken and the oeasuremens repeatid twoe
&rs hiler in g yimdar cubstratem.  The change [0 messusgents i shown in Toble 500, Mapping the
creates in one o0 also produced maps very sleblar s spoor maps of female 4. From thesc variations io
mexsareents, fn addllon ko ihe e spent noapping the creansg, i was decided tha ideniification of
bndividesk would be insofficintly accurste For reliable we. IF sccurate maps of e spoor could have
been generaied them it would have been possible to sfentify which rhino wa being ioflowed whemever a
chear pemil wag visible

Tabk 510 Trial Spoar Width Measaremeals for 1dedlifznfinn of Individvals.

Maled, foot= Initinl widibh psagurenent Widih mesagrenment two days later
Right back 2680mm 255 mn
_Klght frony 30Qmm THImm
Cefitack | 2%0mm _ Zlmm
Left Fani 300mm | e
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Fig 528 Poslhions of Acoudl and Assumed G5 Locarlons
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iii) Imcomplere Coverage

Ain mos secaslons Thines were wacked fram 1 waser holo, evoiding the pab of the rhine the Previua
suening when o8 its wiy b water. Contequently, 10 provide dats for complete 24 hour periads of activiey
angd movesdend, on evarsl poeasiant e campleee path was follewsd from wirs tha riogs were Tedb tha
previows day, Tracking 24 hwits af acvily proved very Gme infensive siote the Thinos would often wolk
beng disienees Aftcr they wers |ocated, ganerally sround 1300 W 14:00hTs, it wan @il] neceaaary for us
1y teturn {o the wehicle,  Althauph trcklog continued drough e mid-day peried on mou days, it wos
nat praciical Lo taek 24 bours of rhing eelivicy on A royukar besis. moadditio, 1t was sometimes fooms)
thet ths spone 'was becoming old afier this 1ime a0 1rackiog oflen resliad Lo Tost spoor.
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5.4 Discussion

Obserymtiors: were assemed ke pravlde an insight ite ibe soclal coolofy wid behaviowr of the chings in
Earass. Alhough the thioos weré apparently maneging well and were vimually In gand physlcal
condilion, the lack of recruiiencnt inibe |ast thoes years roqaices conasderation of paskike seplanstlan.

5.4.1 Rhino Observalions

H) Mapping of Rhina Acthvity, Imdividual Sightings snd loira-specific
Inleraciions :

During the peciod that the Iwe maleas were preseat, male 1 was the dominark tull, The ared of Kaross svag
dividesd approcdmately squally between the bulls, abbough eot abl of the arza within each temaary was
weed. 11 wis found that when wacking along the pah of & pxala, it wea obviows which individual wes
being fullowed, since their e rangea were deyrly nen-overlapping,  Terricoial boundaries were
regubarly priolled and marked by spry urinating wd dung ecartering, Defence of ndividemals serritony
was also clear from the exldense of & night time fight, which was appareet in the spoor the following day.
Thews observaions of taerioriality amresd with the deseription of Owen-Smith {1972 & 1905, Hawewer,
ot Bulls werm tocorded oo at Teast ope gcsuslon gutside the borders of thei arsa. Alsc, mabe 2 was
pccasianally feucd ta be covering largs dettancas,

Furnlz & was alten locared with the osher femals, Although sbe fequently walked independinly, wnd
over longer distances than oaber females. Fermeles | and § wert genecally alwsys found together, and the
close asmocillon between tese individoals remained consisiont booughoul the study. The rezian For this
awpciuion B wiknowt,  Owen-Smith (1998} atrbwted similar paisings betemen two irxhvidualy ac
gencrally belng & caw sccompanying & calf and i i3 passible kot Ukes individemls Jid bave this
relatienship.  However, grovping of females wiboat colves and sub-ndulis have sha tean recorded,
aahouph these relaionships ane not wswally prmanenk HAce ¢ows $porare to glve blirth and carc for their
wourg Wit rhine eows wamally responded néutrelly 10 &sch ofber, on wag deseribed by Ohwen-5mith
{1968,

Abhough (e cowa were found 1o telerse the presence af the ball, he was odea only allowed o follow
thvem at @ distanee behimd, a3 has beeo obsered by OweneEmith (1952), The bull sonsctimes remained
wht & cow far more than 24 Bours which was reganded 85 o indicapon o the eow comlty Into oear by
Crweo-Smith (1992 Howerer, mating waf lufrequent befone the domleant bull was removed and not
clreervad #fter his ramoval, Whenm he bwa males werz presect, the females tmsaised in the emitosy of
the domknant bull. Aftec he was penswved thn movements of el the thines breame far mere unpredictalls,
axicoding Acros mare of the available ansa,

1y  Seasonal Uilllsatlon

Sayinpal chanpes in reosemients highlipht the effect of 1he mimr seaaon on tha rhinod.  Rhimos 10ak
advatape of the areas which were the MIrs o prodwes new grass ond 1o find these tbcy appeared 1o camy
cut explortory wilkk aoroee the area,  During fe rainy scason te rhings made less use off the main
rivered aresxs, indicating thal 1heza areac were mor imporane during me Ltz dry sexson,

iify Conditiop of Rhlnos and Other Anliwals

It was famned that the socditlan arl the thinet was poed 8l year mund, olthawgh 21 he &nd of e deyr

sedson there may hawe been o very viarging] bozs of body [t HL Winterbaek {pare sonnt) sdvised chat
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when the mipcs wers apiued and refesiusd e Kanoss thy wend all in very poar condition, but fellowing
their releasa, eir condition mpilly faproved. Subscquanily, eir cenditieon haz remuined consistenily
poad to exczlient (alio F, Erh comment, riine researcher im Nomitsa).

{1 wag obeered thae the chinos in Kaross appeared widl noarsked durig. the riny seeson when plentifal
frzsh pracs was Avellahle. Binld up of body 21 when gmazing ¥ plectilul hed abso been noliced by other
guthors, Orwen-Sminhk [1938) descxibed incremsal oy mass a3 po adapdarion to compaidam fo v
flocruations b seasonal oed evailabilite. This s jon was tased on the Ending of Bedl {1971, e
Targer Anbmabs |ose condilion more slow by o @ Subrmalvtertsce digythan do smalicr animely. Lindstedy
and Boyes (1983 showed that siored far reserves become a greasr freclion of body maos a3 s[e
ncreases,  The abilicy ol whiv things t0 bulld ez deposils of suboveneows fat o sk iheir aorvival
throuph the deyr se2son was deseribed by Selaus ([EYF), Oweo-Smith [ 1983 ) and Smitbers { 19830,

Koan antelope are @ prazer and are paniculady sensilve 10 i condicion of the veld, being ono of the frst
animals 1o refend a detarioration in the quality of grazlng. In Kanoss, the condiclon of thesa animals
remalned canabsenily good, even o1 the end of the Ory season, Howawer, ihe condlilon of soma Eband
poviceab by deinrlorsicd at the eod olihe &y S+3307, Ahhough became they ara browises, (s obaerrilon
dnees pel. cefleel graziap conditions. A vackety of emord may have caiged chls observed effzcr in Eland,
inzludlng temriicrial inslinets which may resule bn animals goimg huogry or aven saarving. Ako, following
Lhe bink of 2 ealf, mamy conws gra kmopm o [ose eoeditan,

Thewn reaulis wouald imdieace chad ar prasand, chinad are ool nutrblnally Hmited n Karcar and that the
hahial was thenefios Inhereotly seitable

iv}  Rhino Capture

During the ¢ophure of the damstant bull, he appesrad (0 be swealy, whibth vwag parclen by nodleeable In
the erute pfler loading. Owen-Enalih (1973) duser (hed this sweaty appesranes 23 oflen avident Rlloaving a
prolonged chaca befar capturs of aficr & long fiphting session.  The Immoblibing dog owed way
Eiorphia bydrochloride (k{53) and the anlagonidic drup wea (M 2E5) 1t inok lonper fon anpecasd o
the godaponletle drug Lo ake alfest, an sbacrvalion also reeorded by Owar-Sealth (1973) during Wy flald
pbservatiant whh HPD's eaphurs team.

v) Apes and Mortalliy

Peraonal observitions are supported Ty the records of Du Preex (unpaoblizhed) which carcporised the
rhinos g2 i the "alder® ppe cabepeey. From the assesacd sges of 1he tarmases found O & kel thal these
indiyIduals are naw aged between 25 and 32 years, T s mforumats 1hat the actaal opes, and more detalls
of the reproductive history of 1hess snimals before they wers moved to bis aree, were not koown [
addition, bacause the sarcasses of the females which dled wers found some 10ma after shelr dealis, o was
not peside b make any obscrvatbons on passlble canses of deah. The hopgest-lved wild white thino
wis believed o be about 35 years odd by H Ilman-Snabib o 2l (1986), accodiog o cementumn Tine coants
from a tooth ®ection,

vi)  Responses o Stimuli

Details of the response of the chingg ko the predence of dhe fracker wal included to provide beckpround
information for peséible forther $udies. & was foutd that chinos are veny seosilive 1o distuchance and
always react to homan scent. Mormally, chines do ot sesm alen 10 sounds, possibly becauss 1hey are
masked by 1Be noise of their own movemsts. However, whea aleried acd listening prtentiveby, their
heaelng Bbl lWies are chearty sensitive, 1 2inmdy disturbed and they then heacd anciber sound, thay would
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probably mn. These observackng agres with those of Gwen-Smith (1T3h who noted that eiloas in the
Umfolozi Game Reserve bad an arete sermse of saell, pood hearleg and poor eyesiphe. Hie estlmantsd that
they weye aberied to pateniial daager 2 ditances of 800m, when & deady breze: was blowing Iowands
them

vii}  Chatocteristics of Resling Areas

Tlwough the middle of the day, thinas alwarys rested in 1he shude of a treg or bush and it wes noiced that
they somedimes moved anund the treo ac the shads romied. Mo favwred gites were ideptilled and anly a
weak proference For norih Fasing slopes was moficsd. The shimes in Kacots did nab spper 1o have a
signiieant preference far denser irees for chede, although Cwen-Smith {19731 nated thit they prefer deep
sbade for their midday rst. ’

+il} Drinking Frequeney, Mid Wallowing and Dusf Bathing

Drinking fraquency during the dry season was svery two duys on average, Crven-Smith (928) described
drioklog freqeeney io the Unifoloz] 2 svery iwo 1o threa days (o somztimes far day letervals) and
Pieraar {19342 recorded two b0 four day dndcrvels in the Kreger. Both this sody &t Umialezl reearch
[Cwen-Smith 1988 natlead thet during the micry season, when water waa readiy myailable, rhinox drok
dafly or even twice daily. Permavent walcr avalabHity is an essentisl habital chamclesiube, which
suppers the observations of CoreneSemlsh (1973} andt Pleogar (19%42). 1t appears tat the more acid
conditiong of Mamible have increated white rhises dependence on waler avallability during the doy
sempom. The rthinos did mat exabibal a preicrence for individual waldr holes, despile wattks avallabNiy
heing unreliabla gt several Tocatinns duang the study perind.

Daring the dry seasen dust baths were regularly vigited, Rolling Jo dust probahly bag & eooling cficcl ca
ke rhines, aod it mey abm help with ectloparosite eontel and deaning the dime Mud wallows were
mainly utilzed guring the miny semon, dthoogh the mud bele o KacssHoek was accasimmally utilned
dharing visie ko this weter hobe, Wallpwing waet $imilac 10 bebonwiapr described by Qwen-Snsith (1983).

ir}  Home Banges and Distances Maved

Under the conditions in Karwss the twa bolly divided ihe aveilable ares between them. Becauss s
areas wera limited by the boundary Reatee 0L was il possible w0 Mentily & paneal home range. Tn other
areas, hame ranges of while rhings have teen discussed by Cwen-Smith (1975, Pionaar o & (I933b)
Plennar (L953b), Condy (19737, van Gysegham (1934) and Conwey & Gppdman (1939,

x) Rhino Responses ta Climate

Dix to the hiph daytime {eroperatures, the rhings resicd through mpst of the daylight hours.  En the
Limfaloz], Owen-Smith (1973 alsa fawnd thet white thinos wers meinly active in the sarly moroing and
late afterncan 2nd bad Tang reas through the middle of the day, The length of this period of mactiv|ny
appeared 10 be afectad by (empersture and cleudiness,  During; the miny sasen, the rhinos continoed
grazirg [nto hagher temperatures than ducing the ress of the yeae.

TRalnfall In Karoes was spprosimalely A65oum v the b few deeadea, Tl i muoeh Yower than the
anrual raafall m the Limfolozl, which was generally batween P00 and 38 5mm {Oven-Smith 1973 ), and
1o Krugar whirs it rasgas between 430 and “10man {Pinaar e @f, 1993a8B). This differsnes [0 raiofall

resulls Ih Ihe Karpss habitn having & reduced biormass aod differnt cempanent specics in the herbaceos
layer.
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A romparisan af deytime temperatures between Biggha (Beyers & Katsiambirtas [987) and the Umiblazi
{Owen-Smih 1988, sbows il diilfersnee i dhe mavimum values Bn July which were Beth
approximately 25.0°C, Hewever the minimem Joly value in Eteshe was 6.0°C compared with 13.2°C in
the Lminlaz.

5.4.2 Lackof Reeruilment

Ot the perdod of ter years since theme white hiops were relased, no v are kpoun 1 ke baen
borm despite Bn appanent by Ryoumble sex mlie. Cwen-Smith {985} statek that i 35 sl for & cow not
1o produse A GREF over & Tour year period, and if dhis is the case, 11 @n be presamed that she @ ellher
iafieetile o had kost the callshondy after bitthe He also stated dthal megaherbivores qn hove wery Bexible
Eirth intervals im respante to eenlboglesl elrcumstances aod B eomditions are unfavourable, corceming may
b delayed of the forms ahoned early im pregoancy.  Consequently, i brecding suecess it femas of
soccesslul reruitient is taken to indicate habita seiabdity, o might be wkmed tha Kavgs is oot an
appropriate erniremetgat for thines.

However, a iumber of pher Bsrtor complicate this isse. From the history of these rhitos |0 was kb
that before they wene moved W Kaness, they wers on 3 nearby farm whero they had sko been
improductive. This farm had o simikar hobimat te Korosz, although it was pefiodically overprazed and
reputed 1o b poocly managed. The animals weee known to be in an "ok’ age wisgony although visual
asicrment Jodicazed ihat the condition af sl the rhinos vwas goed to excelkent For most of the v,
Mating had apparently occwmed betwoen ong of the cows and the criginal dominest ball. ARer bis
reqpoved There were oo mdications 1hat the subosdingre bull was mating witk the females, eftbough he
aften sccampanied femals 4. IF recruitment in the Karos population contioues 1o be abemnt, MET

praposn tocither a3 young bull o promere wecessful repreducolon of be relocate afl (nd|vidoars
ta Elozha Masonal Park.

Foasible Mectors which mikpht hive infuenced Ihe repmacdisctive suecesy af these individuals thers fore
intlude:

¢ Themales may bave been bfendle, posaibly dus 1o age.

w  The females may have stapped cycling due to stresa from conditions Jn Oborargn.

w The females may have siopped cycling because they bad not besn meotivvated due to 2 ok of
coengenlalon from the meles {Louls Gebdenhys, MET, Windhoek, pers. costir )

» The aolmals were tao old end past the bresding period, althooph wild soimals osually condiue
brewding ondilthey dle (Lowls Geldenhys, pert. conm, )L

& Small populntons sre sensitive f onusoal chenoe evems because they are made upoof small number
of indivicals, [t is therafore pessible that the males or females have some neprodistive abnormaliy,

s« Calves might heve been wbarted oo bim dnd died prematurely, althaugh thix did not socwr durisyg e
study periad.

»  The habiist could be [nkarently enowithle due to maritional deficienay or unknown factars,

543 Critique of Meihods
iy Tracker Skills

Ekiller] wacking B bearnet theoupgh age and seperence, Neshmen are mative to the Tiosha eea and until
seveeal decades apa, [ived in the bush, wsing irscking 2 a skill b survlve, Theee Bushmen rackars were
amployed between 269 March and 197 Apeil 199, however vamions problems awesjaed with ol age
and ek of motheatlon were cncountersd.  Evendoally Niefd wock begen ntemsively Tollowing the
recrmdment of M Solomon Haikeil {al Damee - Oweambs ocigin}, who wes recommended by the
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Minittty b Environment and Tourlsm g9 an ex-Save The Khing employee. Mre. Halkuth wae employed
Encerm Zndd M3y 1996 wnell dbe 280k February 1997,

The primary knguags of &I1 rackers B thalr ragiomd] diskct, with & second lenguepe of ARikasns snd if
they spoica any English, M was at best poor,  Cammonication ¢ould thersfore be GMieult.  Mr Haikuti
forturately spake ressorable Englich, which preatly assisied field work. Becann the tackers hed oo
seient| e gnderaanding they found it dilficelt 10 undersiand my Iotarest in whers tha rhing had baan
grazing end the eclivity &5 ind icased by the spoor. Friquent sxplonations of the purpase of the study wens
thegsfore neceasary. To cnaues thal the trocker was giviop an sccurare indicatlon of sctivity, & wa alio
necesTy 10 peronklly lam sl wacking akills,

Trecking and the Iniecpresotion of spoor was detemmined by Sdooder ef al. (1797 1o be a sclectifatly
spund techmigue when sfudying ild animals in theic oatwral babitat, Coowersely, Licbenberg £1990]
agsmsapd tracking 85 subject io & larpe degree of bies depending upon 1Be Echnloues me=d. Trackiop is
compleely mon=Inbnsive (Brahme er oL 1993] and scientifical b legitimate {Stander er of 1997),

Fior thiz shydy, racking, spoor an foot wilh (be aid of an A frican trecker wea foomd to b the cnby reliabe
technigus for loexing tha rhinos on a daify haslz, followlng chelr socfnal activity paterg and
rlirimiging Jiztoriines o thowr daily ronans sod 2efivily pattens, Dy dodying the animal™s space and
freghly graced areat In delstl, regulsr obsenvatior oguld cooveniently be collecled by simple and
repelabie lechniques, Divect abservailgns of grazig were ofien ooly possible 2t 100 greal 2 dumoe s
the grass spedivs ingestod 10 be Idendifed,

K had been plmned it dires observaliony would be compansd with acker dota te abow e wcoaracy of
the tracker ko be aswssed, and hente determine the confidencs which can be plagad on indimct records.
Thie wiould have been carried out by observing the fimoes scvi To Uie absemme of the ke, and Tater
asking himt bo ceconaurust the movement aod activigr of the rthiop.  However, the activity classes mxd [o
deaceibe chino hebayiour sod the movement of 1he rhinas were thooght o ba suffeienily broad For tia to
Ta unooccasary. o additior, afier dircot obusrvations wars otinined, i nossible e acxtion wes revigieed
ihe Following day to identify activity with rapect o herbsecang laver. Thas ol confinmed mdiree
it reation acsuracy.
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Chapter 6

Rhino Utilisation of Kaross



6 Rhino Utilisation Of Kaross

6.1 Iniraduction

f.1.1 Background

The chjsciive #f this section b to comelate Dformation coblected duting the Kaross habliat awrvey
{Chapdee 4) and the Kaross mine study {Chapter 5, to ldentify ad ¢samine paticms of babitat wills2lion.
Spatiad anakysls of informatlon with GIS shoold enablc habimt wiilisation (o be compared with hablia
guailability. Shgnificant dilferances wilk be tdenifled by statlstical amalysis wechnlques. The dtumion o
this ¢hapicr mcorparstes soave idema discused in the previous two chapers, rebewant detsils will be
summarigcd n the wvarall disoussion.

5.1.2 Previons Stodies

In Sawh Afidea, Picossr deseribed the landieape prefercoce of whitt rirines in che Kniger Netional Pack
(Fhenaar ¢ &l 1992, 1993a; Plansar 1904a). Quer-Sealth {1973] ahwdied the mholagy af rhinas in ke
Umfelozi Chee Reserve ond alte dicsusaed thele bablisl willsation,  Citber Fvevkemions ncluded
Barthwick {1986), whe sssdied habitat esc of the whha rhinocaras In relation 19 sther grazing unEulae:
in Filaocsberg Game Beserve, Bophulbotowano

Ferrier aml St £ 1990} discusied the use of G128 For hinlopieal surveys, highlighting (4 eapacity [or data
arsalysls and sl extrapolstion. G5 has bren used 1o examine chameteriles af blackdailed praivie
dog. (Cymanger dedoricianus) colonies in Mictad, wlh pammeters inchuding slope, spect, lond tenure
and disiamee G rodds {Reading & Makcher 1997 Smith & ol, {997} applied QIS a0 & toal 10
estsblish reginnal biceiversity by mvestigating Lemur distribution and sbundent s in wesem kiadagnacar.

6.0.3 Aims

Thig chapter gims to coatlih and analyse the habia wilisation and grazing prefirences of te white
chines In K es loflows:

+ Toeorrelote the kecalions of recorded rhino setivitics with epatial maps of envirorniema) parametore

by uelng GIS techmiqnes, and o idewify preferedies for individual pacameers and fomaogcnoun
afeny,

= To cstablish grazing prefiaences by analysing obeervations of the foeal area of thing 1n refatlon to
Rctiviky and seasen-

s To idenify patterrss of kablat otillisatien by compading resahs of 1be Kaross lhabltat survey with
white rhino phoervations eeacialed with acivily amd seasan,
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6.2 Method

Patterns of wilisation in Kacors were derermined by using GIS techoiqoes ke overlsy meps urnlmr'-l'a:l
rhing ertivity lecatiang on 1 maps af covironnentl parameden.  Herpaccous fayer da and habicat
urilbsarlon |nfrmotion wera then statigdedlly inalyeed to iderdify preferences and s=gamdl Fends
Finally ihe eifectlveness of wing, GIS analysis techiques fer this stacy was asized,

6.2.1 Geopraphical Informaticn Sysiem Analysis

G.2.1.5 Data Collected

] Eprironganial Blaps

Tha habital Jurvey of Karss, deailad In Chapler 4, established and mappad the distribution +f habitat,
barbaceous Hyver and bee species, ThE habitsl sarvey produced detaiked descriptians of the Lallowlng
enyirommenal parsmEeLer

Herbaceous Layer

#] Grassland fype enalyais, which was ssparated foto threa, four and aight categorics. These were
analyeed a8 aule maps and as detsild maps vih the rlvers and water holes as addhbenal
grossland exleaarias

B Coourenge of spaciar neluding; Schebdi talahanienss, Stipograts unlplumis, Eragronis
alrdensls, Erggrosly povons, drieildy adrcaneipnis, prouped Arisfids species amd groaped
Eragrosle specics,

) Crass blomass

d) Crass demsily.

) Forage Rewr,

Habiet

g} Hahitat type acoonding §o Uw bagls and detalled mapa.

B} Vepetion clase

¢} Tristark frann 7lverd.

dy Distonce Mo water boles

¢) Twa maps of rockiness,

A Theee maps of soil gype Trsed ot the ocigingd 11ckss mop of Brogler-Dell (1996), the redelined
pap with 5 caiegerics amd the S-ths map walyssd with the dzsign proxEmity fangtios.  The
redules of ihe anslbysis itk the sésign proximity mep will provide ao indicetion of the accorasy
ol this Q1% fenefipn

Treex
0} Tree chaglTicatian acconding 10 baks and decalled mapes.

B} Tree coves,
¢) Teen qpoclan incloding; Aapaes deaels speelee, Conbrei speches and Tarmimaffo species,
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(] Ahine Azthdly

Whilc rhing activity ebtervmiond of pute gradep and egfing were extractsd from the study of the
Karosarhimod i Chapter 5. Thews twa acibviny ohases were considensd fondomental to this analyals slnce
they represset the exirertes of aciivitles ad were conatdered mast Jikcly o be 8 product of thele
guercimeling habitel poremcters

6.2.1.2 Analysis

TTzing the: G15 programme Arc Yicw w3, maps of the envirsnoental parameters were creaked nogrid formm
wilh component pooels of S0m by SO0m. It was pessible o count The numober of pixels of cach
emvinpunantal parametet cabepary and the pember of gozimg or walking obecrvatlans within cack
cabepory. The lollewing praphs were then caratnected o jlhustrans the quertdty of dats in cech habiat or
herbacoous 1ayer clams, e influcnce on sctivity end she srrer assaciated with analysi:

&) The oumber ol piasls, converted Mo bectarss,

T The owmber of grxing observations,

£} The owmber eMwalking olservations,

d) The ounber of grazing cbssrvationa per hectpre Ry cach stivity chisa. This was @icutwed a2 the
number ofobserationa in e iected classfumer of herwres ik thitaes

£} The number of walking chisniions por hectare for each acry(ny Chass,

fi Toecnable comparimn Baween the different observations, a greph of che lndex of wilitaion of sach
frass ol for prating and bor walking was produced. Thix o {he follvwing formuls:

Uiilgaifon Index = Number 6F ctivity phapryatfene in ot clae I Tow! of sotivity cherrvatinm
Wornber of Tctanes [ 1431 clags ! Total nombee of hoamees

Whee the wtilisasfon mdex vele sxereds ona, thers is apperent stlecrion for e aotivity observed.
When b iz [=9 than one avaidsnce §5 apparently ocomring end when equal (o one stlection I

Bpparently randan.

Error bars wers calculiled and superimpoacd on the wilisation index graph to indicate the #5854
cpnibdence imits, These Idennified resubls in which 2 amalf ares o fow aoivity ohoervalions oay be

[ntredweing a rekative by large degree ofermor. The standard srme (5.E.] was calenlated fon:

R

whenz!

p |2 the propartion ol the nominaed sotiyvity chscrvations e eciares, and
th |5 the number of all activity absamations of hagares

The results bucome wmnzliable when pis greeter than 0,9 ér Tuss than 0.1, Thls sinedon [usilfles the
grauping ol data to mindmiss the influence of extreme or el encoumterad clrsses,

The stamdard ¢rrar pravides the 88% confldemte intarvat for the mean panleg, This is inereased

93% confldence Inerval by mulipling the suodard emar by |96, I B then pessibbe to ba $3%

conlident thal the populalion moen will be fourd between the limics ol be gacnphe pisan plop and
© minus 1.96 5.E.

YWHh x coalldenee Lneerval (Conf ek of 952 (he mactiobgn and mimimoem yalues of aiilization
Indipx weere dosermined as olhowas
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Moreimun value =  pacilvley + sctivity Cool, ol =  Meximmen activipy

[ e —2red Conf Int Minimum wrea
Minlmum valug =  pagtivity =astiyify Conf It - Minlooums gebivi
p erea + ars Donl, Int Mamimom aren

§.2.2 Analysis of Seasonal and Activity Trends in Rhina Observations

6.2.2.1 Data Colleeting

IFotzaation cn wilisadion of e Kontss habilal by fhe whie rhinos was obralned by compiling trcker
guidisl and direet gbsoryatina {ace Seclion 520} 38 falloves:

v Teacker gaided or indirect ohservatiore, every 10 nolnwbes an appraizal af ching actlvity and B grass
wssessment (deseribed in (D) below) of the focal wen was rocorded; gvary 30 moinwted 3 complele
hebiat assesament (descrited & (17} below), grass assessment ond delalls of rhine activigy wer
neted.

»  Duting ddrect cheervatioms; Evisy M0 calmetes the thiop activity, prasa dnd habdist asscrmenie wers
recocdsd

These obsarvallons were thew compiced with the hebitst mervey (Chepter 43 B which variows
anvircnenta] perametas wers measimed, inclwling detsits of the habitt and herbacsous laycr.

) Grads AsSestmEnt

Whepaver thing activiny obaorvatinns wers recanded, e herbaseoug |ayer was deseribed in tames of the
asml-zirehe [l ooe mate digmelcr) in foat of the rhit, Tenmad the Tocl ares of ta rhing, thio arsa of
spproxlwely 0.4 i simila W that wed by Owen-Simith (1973) W vesigals the dict compeuition ¢f
leeding while thinne.  Since thingd have poor eyetight aod 1 keen s&nge af smell, M Is axaned e the
facel ancd will «xert & aigndficant affect on he rhinog activery, This tehnique A0 ESsUmes tad ie Thino
Is 3alerting areas For grazing hoaoed upon what it percalves or aznzas o ba in e arcain front of il. During
difeel cheerveliom, if freshly grazed sress conld be visdted wichoat dEturbing e chimos, these fradied
vt ldentifbed, Rapords of the fecal aras Included tha grasg sperled, tha phenolopy (Eroeoness] i the
b cqricans 2w [ollowm!

Y] Grase apacche. The doaltant grase spechet wers rerarded as pereentames of Lt Ared's
todnl Biamess, Personal exlibruban to enahle thE o B vitually epimated was ondertekan before
the ctiady on g saries oF 18t sies, The Schmigne Bvalwed emimuing the relative percentages of
mach gras peesent within the focsl acen, All the prass species were then elipped ta ground lavel
and sach gpacher saparated and weighed. The rebitve pereemeges wen: sabiulued ad roundad
into the nedrest 10% claa  Calibration of 1Boza eatimates of perentaps wore oontinued untll
personkl eslardted achloved G0% wreuracy.

b} Phenology of sach gross specks Thiy wes clacsified according o tho classes of Do

Phessi {1997, Table A1, and waz axesiad o provide an Indlestdon al the mabiure conieal,
whith relates o b metrdtlanal quality of the zmss.
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Tabls 6.1 Clmailiepton ol Grua Phenobogr {De Flessds 15997,

* | Description Clarilication f
T l

Mora dry ibhen predn

5095 dry ard S0%% green

Mope green than dry
Geesn

[FAF-SRly &

ol Total Grass Biomosa within she foca] amed wa esilmated sccorfing to technimes
derived wsing e Dise Pasose hietcr sysiem 83 deacribed I Chapter 4.2 LIl Diomass refings
were assignied fo clases &3 i Chapter 4, Table 4,16,

lil Habktat Assessment

T eampare ibe habital wilized by whe chiros wit that svailable, dedails of the babiat In the vicinizy {=p
ta Sowietres) of the thing weve recorded at regoiar Jotervals. Fecards Incloded infonmation on the
following parameters nomnp the tchnigques described 1n secrion 4.2.2:

Vopomtion chsstfcaion.

Trea cover.

Foekiness.

Slope of e landseape. A mde was alse made i che thing was walking abopg & Rnee, road, hill
creek, riverbed, erosion gully or any ather landscaps feapure,

v Subsirahum delgil o 1eoms of e rpe of nocks in e mrea,

& % # B

In} Ralno Activlty Obscrvalions

Activiey elasses of *grazing’, "graving/walking, walking/grazing”, ‘walking” atd “ocver” wera Apalyaed
For 1 purposa of analysls, ‘sher’ efemmed to obscrvaabony af lyving dowa, doinking, running. sanding,
willgwiog and dust baibing. The "oplher” calegory lomed & separate proop which wis ped expecied (o
contribuy to the mein date, bot provided additional information.  1F o acoviey was resonded end ooly 2
CiF5S kacalion was laken, thin was reorded & &n umknown 2clivity.

6.2.2,1 Anaiyais of Activity with Respect o Season

The influenee oF s&assd o Bcalvicy was detailed In Chapter 531 and was investlgated by couniing Lhe
rurmber of obeervalions i each acnul snd peovidEng thiz infurmastion n peoportional bar eharts with $5%
confidenca Tniarvale The siadavd eror (5.E.) Whe cakwlated Eam the Fallowving equetlen and L wms
Lo i aviahlluh ika 933 confideoce intervals 29 dedibed in soction & 1 2 -

48 = 1/n

Whora =o campla standard deviation
n = number of ebaerealony

Chi-squart siMinfent analysls was usod 1o canfirm the skenificanc: of any treénds (Fowlker & Coben 1990
1E there were o arsmneol tecnds in the thinoa petvity puocon, then thers witnld hawe been na significam
differenes betwreen ke number of 1imes an adtivity wia ohocrved, compared bo thet expecied.
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Chlsquar () = 2 i%!’ df = {n1)

where: 0 is  f¥kserved frequency
E & Expedted fraquency
df & Degrees of frecdom
n 5 Humber of ceteperics

6213 Analysic of Acfivity vwilh Respeet to Ilerbacesus Laoyer

Ohservations ¢f the focal area wilh respect to dilferent sctnafies proddes an imdicatlon of grazing
peafereneer  [up analysis of gross bioams cings weed the same iechniques as that for habitat
parameters, which were discussed in Secliog 323,

To inveatieae wheiber Ihe mags ol any pericular grass speciss in the focal aea influenced ine activity,
it wa pescwary 1o censider thes Lokal biomess rating ol the focal area ac wedl a5 ihe rebaiive peccentage of
cech grms spesicy, Reconded biommes ratings were converte inke sppecsimade sveragn weights of zrass,
dorived froem the ¢alibmcion of the Dise Pasturs Meder For use in Gioska Maimal Mok (Haneeoberg, 19913
T Plessic 15%7), whan cach biomess iing was conelated 0 4 pmge of valoes for dry mass In kgha
Th mean value in thls ranpe was laken and comveried ime gt The fical area of the riine foomed 2
semi-circle of codins 0L5m or wn aneo of 0.39m’ [Owen-Smith 1973, The awerge bitaess | prame
within the fotal area was therefore qalculated For vadh rding cotcgary.  This eerics of colealations can be
foldowed m Table 62

Tobls 6.2 Ier|ve aw of Biomase of Grees I the Rbino Focal Azcs, from the Diompas Rating

Blosiags Raling | Dry masa (kg'bak Avérapt kgfha | Aversgep'm’ | Tolal biomsss In fogal
(D Flesiis 19973 arex of Thing {#]

(Hepe Grannd) |0 i n oung

"Erira Low = 10 =0 5 200
Yery Lipw 141 - 200 0o H LL.7%
Low 501 - 1200 50 25 3338
Afeddivi 1200 - 20053 1600 160 G832

Eh 2081 - 3300 2650 263 15407
Very lligh =210 1950 Lk i55.12

The fracibon of cach gross species im e focal area was mnhiplied by 16e (0@l Womass 25 mdicaed by gle
biomass rating. This provichd as isdiealion of the bivrmmss of each pross species i Ihe fxal s of the
thing, The absenee of 2 pross epesivs wias reeorded 33 Zerg biomoss, Therefore, if in 2 particedar case e
bicrnass in the focal ares was low, with Scholdrle fafeharfentit comprising B0% of the total and
Stipagronic anipfumis 204, the approximate biorasss of 2ll the grass would heve been 3338, of which
Eehmichie kefmhariemsis cormprised 26.Tog and Siipoomsi waipfnmit 6,632,

] All Specid Analysb
For ¢xch activity, the average of sl observations af focal srea biomass waa caleabrigd, These dais were

converied into percentapes of (he 1otal observed Dlomasy for each grass species snd thew compred with
herbaceous layer data THom The Karoes habint sureey, 1 was necessary 1o wie o difiknend tectmique for
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the habitat gurvay. b the whetkpaln appareas, tarebee resalis werd g directly comparable wilh
flamans phesrvabans of Thivo focal arce. Neverllizlss, comparisams ol the percenlage ocourmence: al
pach cpecies coukl provigk B0 dndicatien of how g encanntimed during different chino ochivities
semparsd wiln that recorded In the hiabilal surviy.

T carnpern these riilcs, pla charts were U bo ilusiTals tw percantage of cach hrerbarswus specics in
the habite? survey &nd i ike foce] e of dae thive during grazing and walking ectivitics, All gecivs
which were pnder rvg percent of the loia] were Sassed s "wilvr' and details of 1he nominal clacss wera
provided M a ahie that detziled the resubs.

i} Individeal Speciet Aralysis

(iraphs. shawing Ik averaga Hiomass of each indvidua| grasa specles in the focad ara ol e rhipo, for
exeh sctlvity clase and for cach seaton were phorsd, Thz s@mdand error {5.6.) whs gakulsbel (wcticn
6297} 1a provide sror bars indicaiing 5% confkience ntervals.

ANDWYA [ANalysls O W Argmice) staflmica) analysis was cavied oal wing the BP0 stailatica] packapge 1o
anakbyse vardations in ching activicy and seacom for each grass specics, ANOVA w3 applicd 10 these
resulet tlnea 11 allows pomparzons Ly be made berween any Aumber of Smpte merns Aod B a masombly
fex|bbe toehnique (Far 19956} For aatictical analysis, cach gosss spcies was analysed seprretcly beonuse
the damfty of eraases {5 very low in Kaross, hence the présence of one specles dld nol affect the presence
of aather. ANOVA demonsirais bvo-way sipnlficent differences wiich idenilfy whecther neiivity,
sE2gan &r ofhor paAmEtst repreent ¥ came of citistical sigoificance in the dara.  Adiogedher Mfcen
forapa, roprerenting flve acilvites and lhroe seasaon were katimned.

Inhiially an F-Tesl was corind oul to indicare wWhecher acaivily or serson (or boch) wors significantCy
aspoctatad with the g specios

Closoes werg alkocated 1o each combination af aclviey and ssncgn bn camplete & onesway ANOVA,
Follawing thla anelyais posi-eoe teps, which indleate pecifieally whers gignifBeaet 8l Ferencas s, were
epaducted. For the purposs of this sbindy, (wa pasi-hoe teuls were conelstently sppled. Firatly, iba Tokey
Hlanatly Siprificant Diffesence ixet was parformad, which I3 widshe rogarded i ba (ba beot paskfoe ket
Zpeandly, the ScheiTé tat which Lt deaslgned to cope with an unswven aumber ol obesrvailoes

iy Grazog Obeervatione

Frethly prazed prasc was idendilicd by edgminadion of the prozed sicma. In addiion to repolar prazing
chzervationa, nobst wens alta rmade of edber alpnfiesnl E2eding oheervatione

Iy Mresi Dhservallom

Dcsériptlon of graw spociaa prazed which werd gleerly idemtificd by direcd ohoervatlons were ecorded, It
was neceszary 1o avoid diurbing (e thinaz whilsl zalleeting dipeet alesrnatons, there fere obsan-aiong
were oy peorded when identification of grags fp2cies condd be madd fnom & distanee or by visilieg 2
protlse loeaiicn afier ke ming had moved sway.
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) Phroalopy of Grasses

Oicervanions were meade of b the phenbogy of prasses changed through the scasons ood shether ihia
w33 Found by fience thine st vicy.

¥ Grup Bomass

firnss bigmass rtings o the focal area and in the vicinity of the riring wen: analysed dccording to thime
metivity and scason, T wad pot possible 1o compare deese data to the Kamss hablial survey since the
habiat Funeiy was carmicd e at a fixed 1ime of yeir whes grass hiomass varied 1roghoat the: year a5

Proporiioral bar chants were sreatid fo compars biemess miings for dilferent rhino activities nd for three
seasons, Error nars with §3% conitdence fimits were applied fo provide a visaal indication. oF the size of
the samples.

Chisquars aralysis (3w section 62.2.2) was then bied 1o conopare &ll activity abseretions {praing,
prazingfwaliing, waldng'grazing and walking], to detamine whaher any schkecton of grass biomess
ralngs within chese mefivitics was signifcant Obaarvations were also compired beiwetn: scosons, (o
=tbabIEh whother ihb Infdlnenced grass biomats selectlon.

Errora In focal arey blomees miings could be caoed by grering activily redocing gross demass (o dhe
Focal aren, which ey Lead to overal] resolls indicailog grazing In Jawsar blomass areat  Consequent|y.
s blomasg wak recorded 1 the vicinity of ihe thine ax well 83 o the fooal area, Biomas rating wers
then analyscd to investlgts whethar graring redaced the biomusd in the foca| e, Tha Biomaks in the
forcal pres was compared with tha hiamass [m tha vlcinity in terme of an incréaes, degreane o A0 changa,

Wiy frtean Helght of Grass Dedirre awd After Graziog

Whers frashly grazed prass was eviden, the: el ghi of the grasa befoes, as bdkcated by ocacky {withla 1 19
7 pnerres) identical specles, and after prazing, was reconded. Iolifaly grass befght was mesured and Lacer
it wag etimated,

fd.2Ad Analysis of Aciivily with Respect to Habitad

Rhioo chierraisas In cach chss of habitad were exirecied and comparzd with the habiiat survey, These

parameters were suitable for comparison a5 ideical techniques hed hecn used Tor dela collestion m badk
CiTEwmatend®s.

n ILatsiind classes

Dwrlng datz collecibon, sach hnbical parameter was recorded a3 ome of 8 broad range of potentiel slasses te
provide fexibilicy durng the survey, Hew2ver, & was found thal io pradice dala collecied wat only
chitriuricd astans & few extenaries, Consequenlly, these wers rochasaified bo Rmove nomesxisent ¢1asmes
amd elazass with very few obtervations. Roclaification provided 3 raswanably even pumber of valuss in
each ooy which Melltsted statistical and praphlotl sndbsis, sinco obsorvaiant in exireoe clases did
not Jubequeenity exerl & skewng effect during duia analysie

Habitat classes fer wepouation e, free cover, grass bigmass in vieinity and slope wers ceelasdflad
idemt ically 1o MYEP gnokyses fsee Chapler 423} [t was necessary 1o reclanlfy reawhs for rockiness o
Keolify medivm and hlgh rockiness s separst: values. 1ligh roekineas sadepa wers infrequently
encoumensd in the habital survey, but nal reearded during chioe actlvity chacrvetlons. Separtlog theye
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chasses enabled the effest of 2 broader mnge oF mckiness grdicnts to be aalysed. Retkiness atlngs
were therefore grouped 83 indicated in Table &3,

Tabledd Reelassificalinn of Roeklness Ratlngs far Anabysks.
Rockines Class Descripiion ol Ruckinesa
1 Heona
- Exima Low, Yery Low & Low
3 Mediom
4 High

Substratorn paramwiors wene briafly described in lerma of dusty, sandy, mrevaly, pabblas and smell rocke,
ocks and beulders, kopjes and sheet rock. Thess peremeters were nol mapped i Chepter 4 aincs more
appropaaty apatlal meps wers mvailoble,

Iij Graphs

Aa In section 622 {ylik, preponbonal bar charts with 93% confldesce Imhe wers uzed w (liostaic
varialions [ Ekabitat classes with rhioo activity and 230,

B Stetecs

The obseovations ¢f oo salaction worn recorded as frequensies arnongst elugbes, which enabled Chi-
squers satAat tnalyss o be camied ol s inosechon &80 This idemificd significant differences
bebwien parametem a8 follows:

3] {rrazing end waking activilkes vhseoved were compared with what waa expected from the babicat
rurvay resilby, Dé, D anvailwbdbiny ol habiats ln Kanass,

b} Al zovily shervalions (Orazing, gadingwalking, walkiogerzzing and walkingh wers compared
whih whel was eapexied iFno selectioa was securring, (o eataklish whedher cartaln astividled prefarod
porticnbar habbaie,

¢} Chbaareations duering each sceson were compared with whar wap expected from {he hahiot saey
resulie

3] Crheematinne Bebacon Seasimed. wdnd Coutipned with whet was pxpected 5 ma welocfion Wk eocwrring
hetween apasong, 1o estaMish whether dillerent seacnne nfloeneed habise sebstton

IF ihe thinax damonstrated no selection then thare wookd be na dgndfieant differeree berwein (e namber
of tlene=s o habbiae 1214 was abcarvad, companed ta that expocted.

6.2.3 Assessment of Analysis Techniques
The resulis Trom each analysis tochniqus wené compared By somemariing gepnificant irends identified by

exh snelysis.  Having esablished (he efficioncy of dhe exbrapolaion of environmendal variables, the
bereliis aad [imbatlons of using 015 were then meessed.
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6.3 Results

All graphes in this sedtion e Tide error bars which Indlzete 538 confidence limis

.3.1 Geographical Information System Anralysis

Prartermna of wiilisaion were emalysed by GIS echnlgues, wslop spatial maps of mvimrmemal vidables
doived From Chapler 4, ovedaid with locsbons of prazimg aod walking activity obisrvaroes ffom
Cheptér 5. A GIS map of cach snvironmenial peramedcs shewing Classes was prenduced, (ogether with &
gragh chowng tlisation indey, t Indieate whelbar eny preferencs: were apparently wsoclaed wib that
paramietsr. Confidence limics wine alsn shown, I particular bo indicate whare & class 15 highly varisble or
feay cover ad area which 13 too smal 1o previdz an aceurste indication of preferznce. Oalwer graphs
analysing ke results are provided, where indicated, In Appandix VIL

6.3.1.1 Herbareous Layer
()] Herbaceoas Layer Clastifuentlan

Homogenows aneas of habacetus layer weee tepresented by tfeee classiflcaiion sysiens, nelalng b
dilferent inderpratations of the multivoriate soalysls resulie. Theso resodm divided Kaross o eight, fbur
and thres-¢lags systems, which are detiled In Chapler 43,38, Two meps for each classification $ystem
wera analysed, sng badke map and A second detziled map imsorpotating tvers and waker hobes. ac separnks
claaca, as follows:

A The MYSPE cight-chisk grass «lass feation;

Basic 1wap = (Fig. .10, Fig. & 1bané App. VW11, Flg |} This indicmtzd that chars D (high levels
of Erapresis mindtis and Arfitida adscinsionis} wrad ks wiilised than ather elasses. Several
umigue cligses which represented a wery smadl arca of Koross wene idmtificd. Breauss of ke
smnd| slze, dhease arzas ey comelatsd with rhioe actircy lecalions aml e error ssociated with
theae rosulls was (oo great to derive any conclusions.

Meiabed map = (Fip. 623, Fig. 0.25 and App. ¥Il, Fig 2k The wilisation of dver aress dor
graring appearcd high, CAallsaclon of wamer toles and class five (high levels of Erogrorrls rovifer
and Eragrasilr armaac) wis also high, epecially for walking aciivicy. Uiilksubon of clags bwo
rernabned bowr.

B} The TWINEPAN foucschust £ystem;

Bade map — (Fig 538, Fia. 63b and App, YOI, Fig %) This elasalfication symem divided
homapanaus hecbacsus ppecia Ints rezions of approaimately eqoal sreas. Arcas ¢horact erluke
of arat elase one (higher than average propadions of Enmenpogon eomchnidar, bare prounsd,
Meiinoy repans, Trigphiz romasissing, Sipegroshe hochetatlorana snd Anthepkora prleescdss)
wer loss well wtilised then thess of claia four (high proportions 4F Stlpaprants uniplo it and
bare ground]).

Dedailed map — {Fig. .44, Fig. 64b and App. VI, Fig 4). This indicabed high uedisanimn of
rivering aness for prazing acd of water hols arcas for walking. This map did nat indicate any
Increesed walking actiany in grass olass foor.

3] The MVSP Three-class $yslerm,
Baric map - {Fig. £.52, Fip. G.5b ond App, V11, Flg $1 This identified twn major herbacems
boet clasen in Koroes, Clase eme (Righer than average [evels of Erogrestis simdensti,
Arthephord rehlenlf, Arinida odrcenciomi and text Eragrosiis rofer, slighily less Seipagronils
woiplumiz) waz Ie33 ifised ihee class owo (higher than avermage kwels af Schmidria
kafgharfenety, Erqgrogtis ronfar, Cenchrn ellavlr, Lrogrostic gwrufola and Eragroslis
pokimachlaidag).  Chss three (Righer thon averspe lawels of Sipaarsrie fochetatineana ond
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Fig. 6.2 Desiled Eiphi-Class {mess ClasiBication with Rbino Grzing and Welking Lecations
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Fig &.2h LNilisMien bndex of Detalied Eight-Class Grass Classificatlon
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Fip. 643 Dekalled Fowr-Cless Grass Classifvstnm, with Rhine Crocing sml Walking Locaions
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Triaphiz rampesissiens and Iow Tevels of Sthmidiig efofariensis, and Eragrostic mimdanniol was
svoribe For prazing,

Detalbed mgp = (Frg. 8.5, Fig. 5.60 and App. ¥, Fig 63, Trends pasocimed wil class one and
elas three comtinued 1o be indiceted, Mo praferences appzared to be asiaclaed it utll saclon
of clasa twa, while marcased graging was ovident I rivering aread and increased walking activicy
wrcand water boles,

1)) G rass Speoics

Io the Barcss habitat survey, cach class oF grass spéciss abundance repreacnted the number of tiveas iba
BTLR apecics Wi reoonded as chosest to tha splke of the whigsd-poi ot Apparahus st the |0 survey paoine in
each of it 2537 rmesscde Hesults wers as Mol lowas

a2} Aa Schesitio Soloharimsis sbundance inercasns thers |5 & lipht increesn in rhino wilistion until
the point where it (trms up o 60%6 o e o1 Mopags (Flg. 6.7, Fig 5.7b and App. YIL Fig TL Al
Thigher densitiea of the species the level of erar [nereate 10 the poind whern # |g difficalt ta detecl
amy inilococe om acHvidy.

b} Sejpogaril safmuml shumdencs appesrs i have oo affect on rhing sstiviey [Fig, 5.83, Fig. 55k
and App. YL Flz &)

¢} At the shwdsnes of Eeagropds elmdeosls [necencer wilisation for buik graring end walking
Actlviebas apperendly dacresse (Fig. 8,95, Fig. 6.9band App, YII, Fip ¥}

] Evaprosir poresa sbundanes appetars 1o hava na alfact s thing wetivity {Fig. 6108, Flg. & 10b end
App. VI, Fig 100,

€) Arfalde adiceitionle sbundance does fed appear 1o infleence thing setiviey (i 6,136, Fip, 6.11b
and App. ¥IE Flg 11}

[} The sbusdance of a grouped clast répresanting the svermgs percontags acearrenee af all Arftfds
apecits appeared ko hove Jitle or ns affect on rhing seleetion (Blg. 6123, Fip &.t2h and App. VI,
Feg 120,

£) Theatundance of grouped Eragrotii tnocies appears t have no affect on ralon astiviky (Fla, 6,133,
Frg. 6.13band App. ¥, Fi |3}

HI} Grau Blaniade

Iv greas with 2 mednien bonsads, shine gtilisation increascd For prazing (P, & [43, Fig, 6.14% aod App.
VIL, Fig M} Most of the Karost ares was elasslfled st low biomass and this had po apparent ffect on
utilsatian. Only & f=w arees were clasiified 3z havng an cxtra low Blemase Thess seas nbien coincided
with water bolea and were aeeaciated with walkna BElivily,

I¥} Gras Deoshy

A5 Eras dendity becames sparser, ineasured 3% i avemae distance o O spike of the whoekpoml
Bpparaeyy fo the closest grass, uallisdo declines (Fig. 6.5, Fig. 6.05b aml App VI, Fig 151 AL
demailies of greaer ket 300mm, tha evror Bewzls merease doe 1o the lanied arca represcoting these
flasses.
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Fig, fi.ia  Owiadbed Throe-Class Grass. Clasaiflcatbon, with Rhinn Orazing and Walkiog Locaitons

Praparanal livdex

Fig, &6t Urilisarlan lndex of De|ailed Three-Cless Grass Classf caion
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iFlg. 6.82  Sripugyosrs imieeeris Drtrtigckn, wilh Rhing Grizmg and Walking Locaions
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Fig. 6.10a LHillpntion of drimide sdsreveriori, with Bhioa Grazing and Welking Locations
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Fig. o.14a  Lhillsadlor of Grass Bismeess Ratings, with Rhlne Orzing and Walkisg Lacarisis
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Fig. 6152 Unilieaish o Creass Denaity Claases, with Rhdoo Cirarisg and Walking Locations
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¥y Forape Faclar

Utilisaclen for bath activilics sppears 1o declite 3% te feape Goior meneates (Flg 6,368, Fle- 6.18b and
App. VL Fip 146,

4.3.1.12 Habltat

] Ha bl Closs fniion

& feur-chyss habdtat mep was created by MYSP. This was analysed foc gaing and walklog, Mrst = a
basic wp for the whale aen ond abso a5 & detalled map with e rivers ood woter hokes Beludid as
wdeinlanal classes, as [ollows:

a1 Baue wap - (Fp 4.075, Fig. 9,170 and App, WIL Fg 170 This indicdes st acclvity was ot
Inflsenced 1o the deminaat hahilas type fwa {endulaing plains aod opes vatley sraa)  Cls ons
(oot and gonh exs areas of platean] was fveured ever clusa theen (rocky arcas ], hewever this was
oaly B minor effect, Cles four {procrelly heanibe willied a= near water belca or W shedr eroslan

areas) covenal @ wery small ance and the eesolls bad a potenaially high lewet af cror, howeer this
chass was ofien found wo be assnelased whth rléns walklop.

b) Deialied map—(Fig 816, Fig 6180 and App. ¥IL, Fig T8) This Indicates prefersed utilisation of
fivers while prazina and waty hobes while walking, which slighily (bacresser] the weilksabon ratlos of
ather chsers.  Treods indicated in the baslc map asatysls wers peneratly repeated, howeves, habitat
clats ome [plstran zrees i e nacth and corth-eact replon) was not idendifed as prebzmred for greelng,

i} Vegetation Type

Metther grazing ner walking was mfluenced by Tow mee savanna, which i the domimnt e gevation type
&l the area (Fig. 5.1%, Fig. 6.19%a0d App, VL, Fig 19, Open areaa charscleridic of passknd $vvanne
would appear b be & preferred vepetation byps far boll activities, especially for walking. High tee
savanna wad ofien assaciated wilth walking eciiviy, however #oo few obacrvatione wers recorhed 1o
enable any conchisions bo ba meached,

in Distante from Rivers

The rhits wena Tound 13 prefer areas close In rivers and wlillsslios appareatly daelined - e distance
from a river Incecased (Fip. 620, Fig. 6.20b and App. WIL Fig 2. Cansparing sctvity abscrvations, it
was agiparend that if 2 rhiro is at distance of less ®en L00m from the iver it 39 mone lixely bo be grazing,
‘A5 the distanes fhom e river inacoses, walking & observed more Grequenty.

18] Digtance Tram Wader (laks
Lhilesuibon of the arcd dround water heles B highet than of other ameas, paniculawhy with resped 00

walking activity [Fig. 6.2 12, Fiz. £ 215% and App, VII, Fig 21). As the distance fom watar holes inifeascs
abovg 500, the frequency of grazivg abservaliong requena to average,
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Fig, b 17 Fond Class |zl Classifzation, windi Rhino Crazing ard %aking |iLivn
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Fig. 6182 Deeniled Foar-Class Habitas Classifleation, with Rhino Grazing owd Walking Locationg
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Tig. f2le  Lith=suvm of Distances Fram Rivers, with Rhine Gz and Walking, Lecations
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Fig. 6218 Utilisation of Distances froem Wiber Holes, with Rhine Grazing and Wolking Localinms
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LY

¥l Rozklucy

Mapping the presence or Bbsencs of apeas with over GG vk way coosidersd o provide mere acoumats
reaniutlcn For comparison wich chine activity, However, although the map of rkkines miings hos a
eoarsy esolutior, i JId cnate prodients of rockineas o be investigaied, Both rerilis 2 discussed
bl

2} Rocky argas wers mopped in Fig, G224, Ares classilied 2z rocky cover 28% ol the area im Kaross

" {App. YIL Fip 22 Rocky arcws were geeambly pvphded and when in these acems, thines were
gencrally walking (Fig. §220).

b} Rockiness rRting wers mappod in Fig, 623a Bhines prefemed grazing in arces whers tere wers oo
roeks, Im compariz with arcas with Bigher rockiness mtiops {Fig. 5,200 In bow rackiness arces the
mumber of walking obssrvations was alighty higher than average, which was refTected in fewner
graglag records. When reekiness miings besome high, wilisstion for bath sctiviies declined Se¢
alm App VI Fig 23d&e.

¥it &ail

Soll clusns wore repressmiied by alphateiic bek {Beupler-Bell 1996) which represont Tndividual 1ypes
ol 3all, Analysis incarperaed the detziled elevea-clars map, Me~class map amd the fivechos map wilh
GIS as3/gn prosimity foaction, as fllows:

8] Elcvei=H - Thh [ocorporaizs all soll elass. subdivislons In the aren, Soll glagses which wene rora
or infrequent (Fl3. § 24a) were found to ietroduca Jarge marging of error, meaking the resufn oF many
of the 20l eategorias nnusable {A2e, DI and T2y (Flg. ¢2abL OF the CI and CF sodlg (From i
Karois granfe roned C2 rocky aress wem infoquenly visioed and grazing obsareaions wers
panlculany bow, bat CF arcas without rock espaared 1o ba preferred (o dv O] melons, Regioas wilk
soil clasa D4 {wodila fram Muvial sedlmenta), which are sanclaled wiih rBverina aneas, wena prefermd
by rhieas for grarng end (or walking. See App. WL, Fip 2408s

by Flvestlasy = {Fig. &.256, Fig 6230 & App, VI Fig 293, By preasplop the eolly Ings B ckaasas,
Tess errar |3 mbroduced Bom rame ar infrequent classes, The resolts sbowed a slizht preferanca lor
soils ype A (sodls of the Highveld and Cravl mouniaine, eccmring in the plaican arcas i the ponb-
wrunrm cormara) and tvpe D (from Buvial sedEments and penecally oreurring in fivesine areas),

¢} The lireclon nadgn presimily map wan asafysed [Fig, 6262, Fig, 6.26b amd App. W, FIp 26) Lo
determir e [afluence of poor ceschulion ol 1ba sempling grid By commparing resubls Fom G map
witll s of the more socwets ive-cfasa mep descrbed in (b above. Althoegh tends in grazing
and walking weee similar, the influence of pooc resolwikon was pporsnl, sepecially in classes
covering A swall arca,

113 Tree

5 Tree classilleation

Tren cpesiea were divided Ialo theee classes and malysed 63 fallows:

a] Deake map - (Fip 6.27a, Fig. 6270 #nd App. VI, Fig 27). Troe class shee (where Mopaar,

Termimatia, Combeziwm, drachs and Baseln were oll genceally present) wast more often acsnelated

with wlibulen Tres spesie atsoeiared with &laz ape (gencratly Aopare with sore Camphtaores
and fasela) were pererally found 1o ey utilaed arsan
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by, Delafled map - (FIg. 52%a, Fip, 6.1%8b and App. VI, Flg 2&), Thig Indicaed [neresged prazing
ptilisaclom [o rlvedne aress and many wekina ohservaclons arcund wmer holed were ppaneni.
howeaver Lthane wars ex ignifcant varielions m ellileaclon of diffepen free clagses,

i Tiee tower

Law and medium tree £over classes appeamd o to influeree rhice ublisation (Fig- 5.2%a, Fig, 6250 md
“App. VI, Fig 29). Therelore, e caver |t Kamek never became sullicient]y densa to the pant where
-Thioos kviided anarea, Utillsaclon of very law 10ee eover was high, ExIma low troe cover was repreesmied
by oo few obstrvALnk bt énable dmy Soncluklanss 10 be drawm,

i) ¥ ree apeche

Rhna oilisation analysi. ndicaied the milowing assacialicng with ires speekes:

1) Xhino mowvements wers geaerally more common |o aresd swhere Wapemed rted And shraby wers
absent (Fig- 5,308, Flg, 6.300 and App, VIT, Fig 30).

b} Tho presanca of Acrcla speeles wag apparenily charscterlstle of aeas preferred by thingl, although
thes arems wore o0é nesesaanly uiilised far grasing (Fig. 6.3[2, Flg. 6.1tb and App. Y1 Fig 310

¢] The presence of ahuenca of Cornbretinm bpeshes wat nob ascocinted with any parsmcier relating 1w
thina ptilisstien (Fig, 6.32a, Flg 6320 and App. WU, Fig 32}

f) Temnnolls speeles were posaibly margloally astocsbed with hebitals which shings prafarred to oo
{Fip 6338, Flg. 52330 mud &pp, VI, Fig 311

6,22 Analysis of Activity with Respect 16 Season

Thee 1om] bt of ehssrviions for each octiviy wilh respert to 1he seesons speeified ave described in
Toblke 6.4, “Thise mesubs an: whe Sum of dicect observasims anc sracker goided data and were caleulaied
fieon el cheervarlons where the G5 poslidns Kll withio the boundsrisg of Kanss 1 is not possible fo
albocte tmes 4o speciiic adivides sinee tracking speed varied and was wfally unrelated to the speed of
rhing momemens.

Table bd Nuoher of Actlvity Ohderyntons with Respecl fo Semson.
Aediviby Jan - Apri May - Aug Eepl—Her Toial
Gh LT 241 - 1h 314
GRWA 3l 13 5 T
WAJGR 52 101 a3 233
WA (E 5% T 01
OIHFR 40 90 17 R T3

ONKROWE | 136 |0 56 A

JTaTAL 862 1128 28 2053

Seasous exaried 3 sgnlBcact Infloence on thing acrivity patemns {3, = S8, B 0.01). {Fig 634 and
Tabde 6.5). Becawse fbe survey tochnlgue tenained constand, this figuee indicses spmeinstely the
. wariatios in timé spe by the thinoa, undenaking each aetivity i each seacon. Dunng e lanoary ko
Apnl sexsen more of the thines™ e was spam grazing, and less was spent walking than ed other times of
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the year. This vy be beeawse Fom May to Dacember, things mealarky visbied the wapsr holes and thay
wifan had w walk gonatderatlc distanecs ko mach them  Adsp the techrbgbe used 1o looat Erosl tpnor
varkd becamsz fresh spoor could ned be becated at wascr holes. Thern appeared to be a decpease |1
grazing end an increase [n 'odher' activilies doring the Sepiember 1o Dseemnber perad, vt fmwer
observallons durlmp ibls time increased the bevel of esror.

6.3.3 Analysis of Activity with Respect to Herbareous Layer

iy Al Speciex

Obscrvations of Mitw sctivity with reapecs by prass cpaclos and biomass |n the fotal aren wors extracsd,
For each record, the quanalry o biomess of esch $pecien of grast m the Foes] arey of the rhine was
calewlaeed. Resulls wers Lhen divided info activithes and 1be mean biomoas wea feund for each Lras3

speedes. These valucs were convertad bnva perceniages and campared with 1he hesbaesans layee sarvey In
Appendiz V1T, Tablel.

To ifusirate this eomparison, pie charts were produced to indleats the berbaceous spedies compmsitan
guring L grasa girvey (Fig, 8.15), rhivo graziog scdivity {Fig. £.36] and rhige walking activity (Fig.
€37} Becauss the hechicoaus Jayer survey reohalque was differend 1o thal of the thing focal ma
terhnlqie, mo siatislical teals were applled to ihe dats and these graphe were ooly med EAMMpAisCT
PrLrpees,

Schmidila balaharlensir abundaner during e survey was 31% whieh wiz similar to that i the Tocal arez
during walking cherrvation (25%). lorwever it abundancs in the focal ace ol i rhing duing prazfng
was higher at 42%, Geaglng terefore apprared 1 be favouring areas with Mgh Sofumtdria kbafeharicmds
abundance. Srmaprostic melnlumir formed approsinatedy 27% of e herbsecons specics in Koarcas, Uiy
ahundansa wis [ower {174 during, chine grazing observatons znd higher {3554) during walking reconda.
Thesefars rhinog appear to avodd hesa arens o grazing bat vheir overad] wiilisation patierns result fn ds
species balng repnbwly encomntered.  Erpgrasil mindemis wea recorded more frequently during the
habital urvey than during either sclivity abasrvations, indicating they areas with thix grage gpecics ara
apparently avoided, Eraprostiz porcaa was slighty lwis ohandang during 1a survey than during eiiber
activily obecrvationz.  Thers wes o dilforeicr between 1ha urvey Bhd Walking obsnations, posaibly
{nditaling that arcos with Lhit 2o apecics wobe ypice! of goeas preferred for utiliaailon Altheugh thia
apacles ittell was not seleeked far gryxing, The aburdance of Arthidh marcantiome was greater durlng 1be
habitat survey than either activity obaervodion, kiceiing that areas with this species were ganerally
avided.

[} Iedividan Specics

Analysls was completed on the sit moest commen epectes; Schmidile kefahariemsis, Btipogrostis
emippanfr, Eragraster parcsa, Eragrosiis mndentss, Armwels snd Cepchvas cifiardss, In addlelon, dristida
dudraentiantc was anabrsed 1o discover whether this spiky, utpleasant griss was specitlczlly avdidad by
grizmg rhinge,

{raphs of the mean biomass of each speeles in the focal ares with rozpest b activity and $245on provide
mdlcadions af wends, 954 confidence limits Bave been applied t 3| these £raphe, which ore influeneed
by the mumbes of ebsersiioms io each eatepary and the standand devistion of the velses. CHien the
confidence: intervals arc wide which rall2eis the quantity of dets eolleded in eagh aclivity ar season
category (se TaHe 6.4 i Sectlon 63.2 ). For example, msuls for Degember hava & lorge marein of
errrdues 10 the low sampling frequoncy aver this pericd.
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To mdwcats when the infucoc: o acivity snd 263800 on prase spee|s; compazltin i thoe focg! area was
sipnifbeant, records were starkcicylly analysed by ANOVA. ANOWVA ¢lasses or homberm assigned fa cach
actlviy and sexsom are sbewn in Appendie W1, Table 2 The fall ANOYA dnakysis Tor cach gresy
spreies from SP3S, arc provided {n Appendix VL, Tables 3 e, Summarls of (hese regults gre ineluded
@5 tables afier the praphs for e2ch Indivicos] specics

Wiith respect to the Lahles indicating deisiled slgmificant diffarences. idemiifed bor ANOYA amalysia for
garh Fross species (Tables 66h, 6,80, 6,90, &_[0b 2ud &, ] 1B, it ehould Bo poted that rows hepreseot the
hizhes mesan biemans Higures and the columms meprecen (b Jowe st mean Hlomess fiures,

Resulis fom oll amalyses Indicarzd thmt the varianess of the sRmples were not hidtiogeneous, which was
tried by Levene®s dost Log wansformations of ihe s weee tarried om, kowever Loveoe's test
conbioed b ndicate that homogenelny bad not been eclieved, On the basis thai ANSYA B b & cerain
eten Gyt 19 depariures from homogeneity of varianes and nae-rermality (Ov. ), Thampsan, Dept, of
Mutheemics, Lniversiy of Hull, pers, copter.}, AROY A tontimed (o by e, it the puboome of 1he
pact-foc tesa were essentill for this anakysic, It ddition, e data were kngwn nat ta be g EnDKs
adnee the bimass rlings had creeled staps in the data eed thens wes =0 sbundones of zeros due 1o th
abeenice of Specis Bom somoe foce! arca gheemvaiions. Thi paures oF smor wes reeagnised and remalned
cangisient throughawl

Jekmidtta krickarierite. ARDVA tests indicate that selection of this spucias way affected by *ivity
and season (Table f.68). Ther: was a noiccable preferznoa for grazing when this specics was plemiifisl
and fewer walkieg observations when it wias spanc {Fig, §.3%a). Flg. 0.45b jlustates that the mean
blomazs of Schwidtia fafoharientis by the focal aray increases in Taruary and Febmary ofter the redny
sesnts, b subsequendly decreases through the oo, During the [irst two seayony of e FOAr, graMng
wikb related [0 B higher Schimictia talrhorisnrts bizmass, with walking relating (o lowar bicorass proups
{Table 6653,

Sripagrorile unipluroly, Mo significant differsnes wes Found between aciivities and seasan with varylng
Stipoprostls akitdusi desity (Table &.7a) Thersfore slthough Fig. 5,398 |ndleares sliphtly greater [ave|s
of walking & the quantity of Lripaprasis unipfoanis increascs, Lhis tread was not staidically &lgmi Neant.,

Eragroacls mindemsds, This apacies wis influenced by Giferent seasons, whik aclivily hed o influeece
{Table §¥aand Fig. 6403).  ANOVA ndicotes that between Septemiber in Decostiber ard alna Jaraiary o
fupril. grazing activities were charasiorisad by higher bigmas of Eragrosils mindensis than ather asdlvites
from: Bepimber 1o December {Tables £8h). However Fig, 6,40h does not apperHLly confirm this rand.

Eragrantiy parosa. fliomass was apparendly et gignificantly pelaied ter Bctivity, whereas seyion did cxart
a 3ignificant (nfluznce (Table 6.5 and Fig. 6.414) Grewler quantitics of Eragronts porosa were found
brebween Jatwary aod Aptl than during amy other wonths of the year {Jable 6.98). The detrease in tha
quentity of Eragrestis porasa 36 the year profresses is clearly apparent n Fig. 6.4 b

Anmpal speces ware sigotbicamly inflaroced by stagon bt ol appanently refsed to activing [Tahle
410483} Although not a signifieant resull duc io bigh levels of petential emor, Fig. 6 423 Infleaes that
e ehisrvations of eombintd gaziog and walking activity were recomded,  During January to Apell,
annafs were mare abundant then duriig ohér seasons {Fig. 642 and Table 6.10b). Thate resulis could
be axpecied ginee annualy wern meily preaent between January and ApH as they wers pass spetles
which could et be identificd due to their Inek of nflrewence,

Aty polyeemilamiv.  Stalistical gnalysis indiceted that s2lactlon was el signEicantly afecded by
aetivily wr season, howsver Tukey's post-hoc (0n |dentified some diffeencos (Table 4.1 Inth). it
appeared that between January aod April eymbined grozing ged walking wae the main eetivity while both
prazing and walking were lese Frequenchy recarded s thet GGma archs vear [Tabbe 6.1 b} Heawewer, it woa
difficul 10 ideetify any conaistend mendds i elther Rellvity o sessen (Fig &.43abb) becuuse this species
wid [nlrequently encouplencd
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Canctirns clionll showed e 3ignificant efTect wilk either activity or seaon (Table 6,123, Albough oot
statislically sigpificant, Fig. 6A4a (onds (0 indicate 3 preference Rr fpazing whan the blamass of
Cenchruy oifiords was high.  Alqa this spegics was most frequanady encoumiered between by snd
Cowber (Fig. 64db). Confidence [imity woene wils because this species wos infFequantly sptoutEred,

W hemesver unidilifizable ennual pasica weot epcoomered dorng the m@iny seasan thoy wera mecorded gy
mmialy, which redustd e awnter of observatlong of specific anmwal specics obscrecd st thla dme. This
did ot affed obicrvations of Sedpeeraniles kiElood, Erdgresris mindernr or Crmefrar ciffaris which e
pernnial spenies, because wrly growih was clearly identifiahlz from the old stems ol the grss.

=11 Grazlng Obscrvalons

Froghity pazed press was icentificd by Iooking ar the gridod! drying o af Mades and sterie ailer they
had bren boken.  Tebween April and bane it was pooagile s bresk & sempic of the prace to Jook 4 che
eolowr af e i stem and compars it with the eolowr of 8 reshhy graced end.  As the freshly cul Hem
aged, the cobour Become lighter and evenh@lly i deicd oot somplercly. As the dry sesson condinued It
was It poagble o identify which grass had been eaen, since all the prassss were compledely brown and
Cry. The resubs were found w be conalacent with both macker poided and direet ol ons,

Throughoot the year, an imilelion of the grazing setlas of b thing wis Fimolated o various gracs specie:
1o Tovestigats tha vovible chenges assacietod with ible sct]viry, This was carcied aut by pulTong tie ghas ke
by hand & 2 similar mannoee ta how riines hed been oheerved o graze, Cerlsin prases nomually beoks at
thedr baoe at ground Jevel ar were pulled oot fram Ehe cémre oF o Foldod leef group, while atherg oot
eleanly. Thia breaking point wes foand o vary throughawt he year, depending upan preenness

Qrazing obseryaclons wers walkan, a1 ragular pré=detsrmined intervals, bot adddicna] feeding chasrvatione
were occasfonally t2ken berwoen thege limed, vhen clear abcervations wora pade, Thee2 inc laded the
observatlon white oacking, tan on severt] oceasions shinos wers sariey Cerphre elfiordr, Curadon
daeswion and the kodge Cppruer while walking eleng iba rlvers

Wheraver farbs were presenl, they were recordad Independently of ctandard gheeroions, Geternlly

hinge gexmed o it ok, sspecially the yallow tharn flowers (THbufet sophersy which were plentiful
Bfver T FIEDY BEANY,

¥} Direcl Dbservalions

Only & limited number of dimct grazing ohservation eonld br made withawt disturbing the chinea by

epproachimng (e chosehy. Resubs from divecl abeervations when macen gravad sould clzarky be identfled
beve boon summarised in Table &.13. These okservations wora ool leeted whsrever prasible and brosdby

suppoal trecicer guided observations i the facal ates, with the axceptlan af Stipagroets wrlplumie, which
wag racorded as grazed oo seversk oocegions between daepary end Aupust
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Table 6.1 Freding Dewnild Kacorded Durlog Direet Qbserveilon,

Sendnn Facding Qbaexvallany
Jaouary - Apell In Janmry, thinos were eating a variety of Ihe new goon gres which
could mot yar e idencified (23, Defmitely entlog Soridnta kel akariemsrs,
Pemelrur oiliarit and new chots of Silpegrodel eviplumis (1)
Moy = Aozust Grmzing tparss praisel moluding Eragrosits mitdensis (3] aned Micrachios
rafffa {21, capecially In placon where they were prowing akpansjanily.
Inbensisely cating Sifpagronid ungplnmiz (3], Scheaidiis kalsharlfensi rk
and Antephara 1chinell (1) Grazing Lucesn which Td been cleaned o
af a boma where Rawy tntelope [Hlppeirzgas qulmy) wers being hzld n
captivity (). -
Teptembrer - Deeerber | Eating, loose liter of bro¥en-alf blodes ol grasa (2) sspechally Soaoatio
Falghariensiz {11 T?ﬂlngﬂr.l'pugra.ﬂir cniphumis (3%
e okl —
(3 Irdicates numiber of cheecyBlions,
¥} Rudny Siwvan Obperva tins

While trpeking, it was trletd That the area sautn of Karcaeock producer] new reen gras carliee than
archer oreas and the inftial Blamass of grass was signlficantly higher in thig reglon. During iy poriod, the
rhines poncentrated [helr ectivity n 3 small are dinca water was availabde from boles o racks end wmed
wallows. Bhine and sther game speciss apparemly eenirated their ulillsatlon in ibese regloas. The
yacond anea 1 produce 3 green flush was e are north of KernssDrink, Mamy animals akse maved o
{his mes, however the Hhinea remained soth of Karesslloek, As thz raioy seaunn progressed the whals
of the dudy area became green and the thines bepan moving acrras the whols arca Aiphkings of eaher
gAme specie: fben betame less AEquent.

Early in i Tainy szasen, it was nat posafhle t Hemnily antia] grase species since there was anly a fow
cenlimetres of leal momth, Censaquendly, i ey conbt nat be {dentified by the leal or basc aren, they
wers racendsd &9 gapuels. Thariog Le lime no Aristido specks wens idetified. This may be because this
species produces i inflorsscente |iner and it is also pasible wat @l gpecies i more palstable 1 thinos
whik Inthis young Hage.

vl) Fhenolopy QM Gread i

All gass species pasied thrauph phenebiogy changcs at aimilar limes, i, o goeen ko Drown oz the dry
seazon progresacd, alibough some spesics retained wheir preceners for lightly longer. Thes2 were
generally the mere woody or stememy spoeics, for cxomgle Stipagrontis priplumit, Inthe hverbeds and |o
hady sens Cynodon dirsiyfan remined green for bnger. The sidga Cupat remained green for & very
kong fime. Table 6.14 indicics the averags pheaclogy of grares during weh pewcon and the mmber of
abeervaloms of phenolopy which provided thess meamurements. Phenology ratings ware from. 5 {grien)
1o | {brewn anddry). [rata for March and Apeil were missing and these wers tha moss impartant menths
for Arying of grasees, thersfore it wis nol feasible to anelyac the miucnce: of phenslogy,

Table 614 Chanyte in Grass Paenobogy £hpoughout the Scesons.
Beasan Averaae Phenalogy | Number af sheervatinns B
January - April 4.9 i
Mizy = August 13 )
Sepl—December g 14&
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wil) Cram Rlamans

4) Crass Hlowanin Foctl Ares {1241 observaiions)

Rhing asivity was slgnlficanaly [nfluceced by Uk Momose of grass in the facal area {Table &.15).
Crmgiug ctivity was genneally o areas with o Tow bigoasa, hut appacercly levoured aneas with 3 mediuen
or high Bicmae when availsble (Fig. &.432). Fhings were generslly recorded s walking whete Ihe
biornans in the Facal ares st hetwoen narsz and very bow. Thos whers the biamass in k2 Focat area B
bezaean nane atd very Inw, walking is prefeared a5 froding would tw ks prodoctive,

Thare s a ctatistieally mignifieant difEerente n blomass ratings in the foel 2ren of the rhide ever different
acasace (Tabke 6.18). Utiisarion of arcas with higher than averipe biomass increases in the wet scasan
bervween Jantry and April, and decreases belween Sepiember and Decemibar (Fig. 64300

b) Crass Blomas in Yicinily (512 Chseranion)

Thee i a stalistieally signlficart difference herween blomass ming and the thinas acthvity (Table &16).
Fig, 4.46a Indicaies that thico aefiviry varied with fhe towaf grass blomess in the area and mast of thee
s were rellected inthe el arey abwrations,

Therc §5 akn a stalistically tlenificans differepee In biwmecs raiogs i the vicioity of e rhino over
Jiflerew stasons (Table 6,061 Gracs biomask ratlnge knerease io the wil 1exion belween Jmuary and
Aprd ezd descresi bebwetn Sepiember and Diesernber {Fig. E46b}. 1o Jaausry @ April, prass was
revwlng oeross he region and [ all areas 8 mindnum of & low B s was reconded,

o) Posslble Reductlon lu Blowiaes Ralleps dec o Girezleg

The passibiliy af corar being ineeaduced by grazing activity dedreasing te gracs Biomoks 1o 1he facal area
was invesigated by comparing grass blamsas im the fpeal area with gras biomes in e viclnlty ol the
rhimm, with respect to thine aetbvity. Toblz 17 indicies the changs [ blamss 2 6 result of gratiog In
terms of percentages of afscrealicns,

Tobled. 17 TaMuewee af Groging on Bictiad of Grass i Foea] Area of Rilng,
Compeared with Biomas in the Vigiaky.

Change o Blomass Raling Pure Girazing AR Oher Aetivity E
Belween Focal Area and Yilaily Ohserrtions ervallond
of obeervations Ingreasoil |1 EIVZT x100= 5.6% 3326351 00= 12 5%
Percemkage of observations unchanged [32/127x 100=64.5% 153,26 1x | = 38 20
Perceniage of abacrvaiions decreascd (341127 IG0—26.5% ) [ri2eixnioe=203%""

IF prazing, it mecdisce grass biomass catings in e focel area, then 1™ woa'd be greater than'™, |lowaver
{REsa retults [ndleate thal there wag ng Geleciable decnease in grass biomass Bs a result of grzivg, in ft
thers appeared to t¢ & sMgh increace.  Consequently, elthough rhing pracing obviously woul redurs
Focal area bioenase, tho reductlan wes insd(Ticles to be derecred on the rarings scale. ILmay be pogsibls
thal areas sebetad for prazing milght have o higher biomose than the quronnding aress befons grzing, ani
fecding prestirs [s mod heavy anough te reduce chls woahe 4ama or kag than ihe suramnding arg. The
probabbe eaplanation is that the binmast eating seale ix Loo cride to Indicare these small changes., This
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comfirtns thaa 1t is possible Lo ase the mbomrany ratings For all aetivivizs withaut condem tbrat the Trioamans of
grasces poclemsd far prazing Ll be prduced by ihe stiviny.

vEl  Mean Grass Height, Befare aod After Grazmg

When grass heiphts ware ¢ptimated, the height belore prazing was cstimated from surraumding sironds of
the same species. This was caly fzasibbe when b wes podsitle (@ ident!fy whith grass Tench been frshily
prazed. During b {e dry acesah, ESEEMETL WAs no prssible due 13 problers idenlifying exscily
which frass shoons bkl bem freshly prazed.

4.3.4 Habitat Hilisallon

The owmbot of sheervations callepted oo wach habigsl prrumeter hay hesn stated 10 provide an indication
of the quanlity of daka. Proporticnal bar graphs of thina netivity ard penzon with racpect L Rabingt classcs
wers consurughed wilh 95% confidence lmils, Chi-squarc anabysis waa then applicd (o Weotify whether
habiet slection was oecurring for different acitvities and seasewa, It was not Possible (0 mnalyse thes
dabh sing AHOVA due Lo the Law number of lecrvotions essoctatad with each aelvity w1d momik,

0 Wepelsllon Tyrpe (A% chseivalions)

Chi-squar analysls indicated ther tablat slction for both prazing and walking aciivitics was
signifcamly differect fcam available vegemtio: chasses in the ared a3 idenyrlfied by the halbiat surhey
(Table 6180 Fig 645 Indiczd that the dambnant vegatalbon ¢hiss waz law tres Exvannd, Rowever
gazing and walking sbsecvations prefirenially selerted gras end ghrub savanna aod io 2 Jesgar extent
hitgh tree savanne. There wat alsn 2 sipmificamt difference in wepetation 1ype selecllan batween Ativity
eons (y5, = 2454, P D), sinee chinas pefercaislly villise prass ond shrob savannd far grozing.
gepgomel pelection elso sigaificaly affurted wegealion class utiisation (Table & 18) compered with the
habitat survey. Fig. 6470 [ndicated Dt thers wert & greater pumber of gbscrvalions in prass and shrub
cqyanng during ol mamrs  Yegewlion 0P wilisatlon was alen significendy differeot betwesn the
geanpne (7, = 26,10, P<0.0L) 1t was very apparcnt What rlilnos selecaed high Drec srvanone (uswally
axsariated with Fivering arcas), between blay amd August,

il Tree cove {309 phaeraticnd}

Walklng abscrvzions in differat elasses of e cover weees statistleally similar to 1he evailable io the
aran aocording to the babitat survey ity = $.60). Mowever, prazing ohservasions exliblid a statlstically
wgnificant dilference, prcicring ¥ery Tow e dengity thagses (Fip. 6.4&s and Teble &.13)- Tiee tover
clnszen alan varied algnlMeanily between sctivilies {Teble 6.19), supporting the pthervalion that o5 the
density of wes cpver ncpeascd, whilisation for groging sclivitis terded 1o decrease (Fle. S4Rs). Chi-
vquare analysls indicated tat selection of verying deptitics of Lree cover WiS significantly differend to
avajlabla claszes identificd in the habiiat survey, during all seaoes {Table 6.1 Flg. 5460 Lndicages
greater vlilisakon ol very by tree eover rings in all seasars, There wes aloo o starisikcally slanificant
Jilference betpeen classes of tée COVEr during, all acons fh = 1498, PaROD. Fig 6.4%b 2l
Indicabes presccr uiiliiation of very Lo LGe cover eating and low wllfisotion of medim and high tres
cover TaEings Depwecn January and April. Uilhlsation of differen ratings beiween May sod Liecembsr are
reasomably similor, Owerall # appeart thal mee cover ¢lsses only exert & slight mflwence on thing
activity cbsarvatlans (Flg. G A%a).
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Lil} Rockioess (467 observntiona)

Tl indicale thas rockiness mrings arc smhitaky difiereat hetween the habilat mavey and both rhing
grazing and walking activiti=s (Table §.24). In Fig, 6,40, il is clear that kow |evela of rockinews appear o
have nio gigoificasn (nMucnce 00 aclivily, wheress prediom gad Rlgh raings a0 strongly avoided i
salation 10 their perureence in (e nabiat survey, Thes wes no sipnificant difTerence in rockincss ralngs
Botwees fhino attivity classes (3’ ~ 3.81), indicaing thes the pends observed with praving and walking
abservarions extend W all activilles

Ribino sckction ¢f mekiotss rtings was staiisticilly difera 10 the Tebital survey duning all stasons
{Tabbe £20) Agsin, it iy eleas that arcas with medium and bigh reckitess cled e comsistandly
avoided trpughou the year (Fig. 6.458). Areas with extra Tow to low mockiness are mare frequently
ilised n relationship 1o theie mailatsliny, Ther: was b0 significant diffenmee becwean recklpess Rinps
during all psasoma Gy = 2.72) indicating that seledtion of rockiness clasid does nat vary shrough the
Y

i) Slop { §104 observations)

Thers was wo signifieant differsce Betwesn cabegnrics of shope encourered io the hiabilat aoraty ad
dering, waldng, cbservations fyl = 534}  Hawaver graving ahsereations did sttty select
gnifcandy difert calegeries oF slope (Tasle 6311 Flg G%0a ndicwe thel graging aclivicy
preferced areas wih a slighe slops, peatipleichy pvtided areas with a steep slope, amd ntllised apeas wilh a
reatomable stope Tor loss than their avalinbility. Liillsatlan af alope rungs doresen 2otiviy obdenvations
were statistically diflerent (s = 22.83, D<0.0H) supporting the gbservatlen thal stéep dlnpes an: wuokded
durimg grazing related activities

Ehire utilizatien of dilfersny cabepones of slop= were stailstically very differcat Erom the availabHlty af
tope classes i Whe arca, betwion Jarey and April (¥ = 21.95, P01y However between by acd
Decamber, 3electlon was cnly slighthy differsnt fiom the habilas survey (' = 835 & 7.9, PA10S). Fig
5,50 Ledicates that sloop sfopes were wlways avided, rowever reasqnebbe shope areas were utilised muTe
between bay wnd Decerrier, Thace wan u siight statistical diflerence between shopo clazses encokered
between (e faaans (3, @ 10,58 PEOOS) Fig 6,500 indicates et the main differénts was low i
wilisalbon ol reatanabln alope aneac hetween Janary and Apeil.

¥l Snbstratie (517 abservations)

Substralun fpes observed during fhioo grazing wnd walking aclivity eeh Hendflennly different frem
thass ohstryed during the hebitat survey (Table 522). Fig. 6.51a Indicatca that thess sethvitins oecurTed
norc tequently In soody subatrata, which are typicat of river beds. There was no stilistbeal differcoce
Exween the actvity observatlons {r'a = 18.26} and differcet subseralum types. Utilisatbsn dutlng, ot
waasan Wi salistically slgnificamty different froon aveitable subsmam@ inditaued 1o the habitdt saevey
{Tshle 623). Fig 651b Indicated how wilismion of dusty arcas and higher wdllsation of arcas with
pebbics and il rocks. Uriliaarion of differeal suhsArMnen types was also statiscally diforent bedwes
acagon (3f )y « 3229, POON). Fig. 6.50b inficates higher wilisarkon of arcas with pethbes and smalt
Tocks 39 the yeae propresecd.

6.3.5 Sommary O Results

A sumenary of 1€ revolis of the analysed wete compiled fer herbatesd laver wiilisation in Tabio 623, for
hatiirat uillisation i Table .24 and foe tree apecics wtifigatlan in Table 5,79, Compariscn of those reqlic
enghled 1epds In the willisation ol heohacs car apecies and habieat in Karms (o b identlfled.
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