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,:I I. I N T R O D U C T I O N  

At the London Convention of 1933 the Unior~ of 
South Africa (since 1961 the Republic of South 
Africa) pledged on behalf of the Administration 
of South West Africa. to ensure Ihc conservntio~~ 
OF all incligenous animals ; ~ n d  plants in South \\*CS( 

Africa. Although the trealy has become obsolete 
in t11c ~ncantimc. conservation initiated a t  the time 
is still being carried out by the Departmcut of 
Naturc Conscrvation and Tourisn~ in  Sout11 \Irest 
Africa. 

Most of the larger animals in Soutil West Africa 
are protected by law. which ma1:es it illcl:al to 
hunt without official petmission nnd!or pcrrr~its. 
Enforcci~~ent  of these ganic laws is madc cs- 
treincljl difficult by the vastncss of the country 
and, in earlier times, by the continuous opening 
up of new arcns for settlclncnt. 'Jllis fact :t!id 
certain other litrriti~lg factors ca~tscd the numb:.r 
of black rhinos to dwindle ai\.ajr and during tile 
last two decades their preservation became an 
urgent problem. 

Black rhino occur in isolated 1oc:rlilics ir, the nol.ll~ 
urcstcrn corner of South \Vest Africa. The S.lV.11. 
Administration through the Department of Nature 
Conservation, thought it wise to translocutc as 
many as possible of these extremely vaiuable a l~ i -  
mals to the Etosl~a National Park, where Incasurcs 
could be taken to safeguard their existence. 

I 

To ensure the success of this ventirre t u o  clclc- 
gates from the South IVest Africnr~ Deparirncnt ~f 
Nature Coilservation and Tourism usere sent to Na- 
tal. They were to study the methods refincd bv 
the Natal Parks Board to immobilize and trnns- 
locate [hino. At the same time a research projrci 
was launched. Thc main object of the project u.as 
to  obtain detailed information regarding status, dis- 
tribution, life requirements, litniting factors and 
to advise on a fut~ire  conservatiot~ policy to ell- 
sure the survival of black rhinos in South West 

' Africa. 

j It was decided by Mr. B. de la Bat, Dircctor of 
ru'aturc Conservation and Tourism, South \frcst AT- 
rica, that a representative area w,hcrc this study 
could be carried out should be chosen to serve as 
base. Otjovasandu, in the western portion of thc 
Etosha National Park. uras subscque~ltly choscu. 
This happened to be fortunate as i t  turned oul 
that the biggest ,concentration of the remnant black 

i rhino population-was in this area. The rest of the 
I<aokoveld and all other distribution areas could 
also easily be reached from there. 

11. P R O C E D U R E  A N D  XI1 :THODS 

Work on the research project started in June 1.960. 
Several problems were encountcrcd in the study 
area, the most arduous being the fact that due to 
the srnall number of rhino, only 17 in approxirnate- 
ly 270 square miles, and the difficult terrain, it 
was extremely difficult to locate the animals. During 

tlie cn:ly ~nont!~s of the stud~s, thrcc iveeks somc- 
time\ passed \viiiiouI a single animal being ob- 
served. apart fi.oln tl~ose seen at night at the diffc- 
re11t ivaterho!es. Although the situation inlprovcd 
as the area beca~ i~c  better lino\vn it still remained 
one of the most scrious handic;~ps. 

a ) H o r i z o n t a l  D e n s i t y  o f  V e g e t a -  
t i o n  
v .  l o rIeterr,;inc lilt llorizontal cle~isity of  vegetation 

in the v:irious horrlt: ranges of  rhino in the study 
area 3 c(n.er "dctiGty board" (\i7ildlifc Investiga- 
lionrll Techniques, 1965), was used. A board, 5 
incllcs ~iiclc and 6 feet in Iicight, nras niarlced of; 
in fee; ailcl nuntl;:.r~d from 1 to 6. Thc assista~it 
pl;lce< the dcnsitg bo'ud in the cover to be measur- 
eci and t11c obscrvcr reads tile figures \vhich were 
unobscurcti by coicr at a tlistance of G6 feet (onc 
cllaiil). (Scc pln!c 1) .  If thcrc is no cover. the 
leading is  21 (1. 2,  3, 4, 5 and 6 added together): 
i f  the coter co:iip:ctely obscurcs the entire board 
thc ~.cadi!~g \vo~tltl bc 0. 

Six !;.ansects \vcLrc marlted out, each nvit!1 25 
points h'lcasurenlerils werc t a k c ~ ~  during March and 
October to determine the rainy seas011 nnd dry sea- 
son horizo~llal dc~~sities.  

b) F o o t 1  S p c c i e s  a n d  P r e f e r e n c e s  

Food plan:s uli!izod by rhino were collectecl 
tl~roughout the ptriod of study. The food plants 
were usuctlly col1ectcd by folloir-ing a rhino's tracks 
and no!ing which spccies wcrc utilized or bp direct 
observation. 

To dctcrtnine preference surveys uere  carried out 
i r ~  the various liornc ranges. The suriey \vo~~lci 
start at :~riy ranrlom point along a prcdetern~i!~rd 
cotl~pass line. l'he first shrub or trcc along this 1i11c 
would be inspectcd to see \rhether i t  had been 
bronsed by rhino o; not and the result noted. I'lic 
aniount of twigs bro\\*sed, the nrunbcr of tn.igs 
that \itere bio\\~scd and were now dead and the 
general conditiur: of the plant welc also noted. 
Wlicr~cvcr the Icast doubt existed as to whether 
thc pa~tirular  shrub or trec was browsed by rhino ! 
or ~ i o t ,  i t  was cvnlplctcly ignored. Thc next shrub i 
or p!::i;t \\pithin 45" on cithcr side of the transcct ? 

a 
line \vould then be inspected. This \i.ould continue 
until 100 plants of each species n w c  inspectcd. 

c) B e h a v i o u r  a n d  1 , i v i n g  H a b i t s  
l 
i 

L\rllen the study con~menccd the study area was 
traversed on fool and by velliclc to bcconle fanli- 
liar \;%h the area. Severn1 of the hills vxrc chosen 

I 
as reconnaissance points and a w e  extensively used. 1 
A mzp o: the study area \vns also compiled with 
the aid uf aerial ~)hotographs. I 
To iocatc the aniinals as early as possible. posi- 1 
tion on one of the reconnaissance points Isas al- 
\vnjrs taken up :1i s u ~ ~ r i s e  or shortly tliereaftel.. I T  i 

i 



CLACK RHISOCEROS, FIC'OLOCT ,\XD I3EII. \VIOUK 7 

Plate l. ''L)ensity Board" used to measure horizontal density of vegctation. The reading here is (-l + 5) = 9. 
Phoro by W. P. S. loubert 

no rhino could be located with the aid of bino- 
culars during the first hour. position would bc 
changed to the second and third reconnaissance 
points. 

I f  rhino were encountcred during botanical sLir- 
veys etc. tlic survey would be stopped and the rhino 
kept under observation from the time they were 
first observed until it became too dark for further 
observations. A strict record was kept of the tiirie 
and all aclivities during the observation period. 
A photo indcs u7as built up of all thc individ~~als 
in thc arca. All particulars .ryere also noted on a 
roneod sheet viz. shape of horn. approximate size 
of horn in relation to ears. the state of the ears 
and size of calf iii' relation to thc female. (Sec 
plate 2). 

111. H A I % I T X T  C l - I A R A C T E R I S T I C S  
A N D  P I t E F E R E N C E S  

One finds many descriptions in literature of typi- 
cal rhino habitats. viz. Sclater (1900), Roosevelt 
and IIellcr (1915), Filzsimons (1920). Haagncr 
(1920), Neumann (1926). Lydelikcr (1926). Perci- 
val (1927). I iarper (1915), Roberts (1 915). Lamp- 

rey (1963), Ritchie (1963), Steivart & Stcwart 
(1963). Sniithers (1966). and Guggisbcrg (1966). 
According to these authors rhino are found in a 
wide variety of habitais. from sea level to about 
12.000 feet (Stc\vart and Stcwart) from plain and 
desert to high rain forests and clorrd-soakcc1 moun- 
tain ranges (Kitchic). 

In South \Vest Africa the black rhinoceros distri- 
bution may also appear. at a first glance. to in- 
clude a great variety of habitats: from locations 
near the coast in the Nainib desert ( v i ~ .  ICoichab. 
Unjab and hlunutum rivers) through the moun- 
tainous transition brit of the escarpincnt to the 
featureless plains on the plateau. A careful study 
of the distribution shoi\s however. tlinl 91  perccnt 
or the present black rhinoceros population occurs 
in the mountainous transition belt. 'Ihose indivi- 
duals somctimcs observed in the Kaniib dcscrt only 
visit these localitics moving do\vri rivcr courses 
during the rainylpost-rainy season i1.11en conditions 
are favourable. Their habitats are in tlic moun- 
tainous areas to the east. Some of tlic  hin no also 
wander during the rainy'post-rainy season onto the 
plateau immediately io the cast of the escarpment 
zone: they are never resident in ihcsc areas. 

I t  may be arg~ieti that thc present clislrihution o l  
rhino is lirnited to thcsc areas becai~sc of human 
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i 8 ' ~ : c .  5. A vicw o f  prcfcrrcd rh ino  habitat. FIoillc range E, looking west. Photo by E. Joubcrt 

Protection: The brolicr~ tcrrairl offers a certnin 
amount oC protection against man. This may be 
lruc in tile I<aokoveld but in the Etosha Na- 
lional Park where they are protected thcy still 
bhotv this marked preference for the escarpment 
I m C .  The mountainous transition belt nlay also 
offer a limited amount of protection against 
xcather estrenles. (Sec Infiuellce of Weather). 

Thc cold E%enguella current along the coast tends ' 

cause sevcrc fluctuations in temperature. 

I:I the study area, u-hit;h also has the largest con- 
icrllration of black rhinoceros in South West Afri- 
:.I. basically two types of  habitats occur. viz: 

3 shrub savanna - open plain with scattered 
:rccs; and 
3 trees and shrub (thorn shrub) savanna, which 
has a derlser vegetation. 

'". the instances the black rhino horne ranges 
--.:C situated in plant con~munities within the 

type of habitat although individuals some- 
?ncs \{.anderecl into the shrub savanna. (See plate 
' j  

The plant conlniunities preferred by black rhino 
are discussed elsewhere (Joubert. in Press). 

Tlie method suggested by Wght  (1938). (scc Pro- 
cedure and mcthods) was used to deternline hori- 
zontal density (Obstructio~l to vision). I-Ic also 
suggested that a vegetation type ui th  a per cent 
horizontal density of lo\\er than 16 should bc 
classified as open, with a per cent horizontal den- 
sity of bctxireen 33 to 66 as medium and with a 
per cent horizontal dcnsity of over 66 as densc. The 
results obtained give some indication O F  the cover 
density preferred by black rhinos. .As can be seen 
from Table I the typical rhino habitat in the study 
area. according to the suggested classification, 
(Wildlife invcstigational Techniques) falls within 
the limits classified as medium. I'he avcrage hori- 
zontal density during the dry season was 41..7-i per 
cent and during the wet season 53.59 per cent. This 
represents a differer~ce in the horizontal cover 
dcnsity of only 11.65 per cent. Althougll the hori- 
zontal density of the typical rhino habitat is classi- 
fied as 'medium' by the abovementioned method. 
it is almost the densest vegetatiori found i n  the 
study area. It is doubtful whether a vegetation 
type in the arid savanna zone will reach horizontal 
densities of over 66 per cent. 



Horizor~fal d c i i ~ i f y  per cerll. Cinssificatior~. 
16 Open 

i t 33 to 66 Mcdium 
c 66 ant! ovcr Dcnse 

Table 1. Avcragc hori/ontol dc~lsily of the cover in typical Rlach Ri~rr~c~:e~os hal)ilal in :Iic ~ t u r l y  area ;rt Otjovasandu. Soulh 
West Aflica. 

Oclobcr 1966 (Dry season). Apt il 1967 (Wcl scason). 

Trrrnscct. I ~ o l a l  I ran;ect I .rota1 I O/u 
, . I O/o 

* Preferred food plants. 

Table 2. Food plants or the Black Rhinoceros in Soi~tlr \Vest Africa. 

A 

B 

C 

1) 

I: 
F 

- 

48.76 

45.33 

25.90 

48.19 

37.90 

44.58 

250.46 

41.73 

A 
U 

C 

D 
E 
F 

Total 

Average 

Plarlts catcn ihroughosl the year. 

Stipagrosiis ul~iplumis . . . Gran~ineae 
Pllragtnitcs conlmunis . . . 9 l 

Xirnenia amcricalla . . . . Olacaceae 3 +Acacia reficiens . . . . . hlimosaceric 
*Acacia nicllifcra vat.. dctincns 
'Acacia scncgal . . . . . 
*Acacia atasacantha . . . . ,: 

Acacia flcckii .  . . . . - , ,  
Acacia erubcnsccns . . . . 
Acacia liebeclada . . . . . , 
Acacia tortilis. . . . . - S 9 

I Acacia nilotica . . . . . 7 9  

Albizia al~thcl~niiitica . . . S 2 

I *Dichrostachgs cinerca . . . 1 9  

Parkinsonia africa~in . . . Caesalpineae 
Zygopb~~llum stapflii . . . Z~~gophyllaccsc 
Comnlipllora glauccsccns . . Burseraceae 
Con~miphora sasicola . . . 

*Euphorbia perichiana . . . Euphorbiaceae 
*Euphorbia phylloclada . . . 

Rhus marlothii . . . . . Anacardiaceac 
"Grewiabicolor . . . . . Tiliaceae 
"Grewia tenax . . . . . . , , 
*Gre\vio villosrt .., . . . . . I l 

Grewia flavcsccns . . . . , +  

*Gossgpiuln triphyllt.lm . . . Illalvaceae 
Colnbretum imbcrbc . . . . 

"Conibretun~ apiculntum . . . 7 

*Terminalin prunioidcs . . . l ,  

Iponloea arachnospcrma . . Convol~wlt~ccae 
*Lycitun trothae . . . . . Solanaccae 
*Cordia gliarnf . . . . . . Hel io t r~piacc~e  
Curronia cledidua . . . . . Pcriplocaceae 
Calicorema capitata . . . . Aniaranthaccae 
Neoraulenir! ambocnsis . . . Fabaceac 
Tamaris usncoides . . . . Tamaricaceac 

256 

238 

136 
253 

199 

233 

1315 

- - - -- - - - 
Pli~lt!s eatctr r ~ ~ a i r ~ l y  d~lrirrg tlrc rainy/post rainy season. 

\Vcl\~~itschia niirobilis . . . \Vcl\vilschiaceae 
hlonliiiia cnr~~olillyll:~cca . . h/lontincacene 
Acirpus 1ittor:rlis . . . . . Cypcraceac 

g'rZspnragus L!L-IILICI;IIUS . . . Liliaceae 
Co!ophuspcrm~!ln ~nopanc . . Caesalpineac 
Ilelinus intcgriTt>lius . . . . Rhamnaccac 
Flihiscuspn1n~:i~us . . . . hfalvaceae 
ilibiscusccasius . . . . . ,, 
Hcr;nannia n~nr:l?ilis . . . . Slerculiaceae 
hlcrremia gucricliii . . . . Convolvulaccac 
hlcrrcrnia nittllisecta . . . . , l 
1io:laniia sti;lzantha . . . . y ,  

klanuleopsis dinteri . . . . Scrophulariaceae 
Ilicrna ari~olcnjis . . . . P t 

Aptosiurn nri!:~is!il'oliuni . . 9 , 
*Catophraries alcxrindri . . . Bignoniaccac 

hloncchnla arcillcola. . . . 
hIoncchn~a :a!sola . . . . 1 9  

Rtlcllia clivcrsifolia . . . . , 
*I?arlcria S C ~ I C I I S ~ S  . . . . . ,, 

Justiciaodort~ . . . . . . 
*Justicia p::!?~,scpala . . . . ,, 
*I3lepharis ob;iiitrr~lra . . . . , .  
Blcpharis giganlcn . . . . , t 
Pt.t:!lidiurn co:..ci~~cii~n . . . j .  

13:rctjrIandra \\~cl\vitschii . . Cucurbitaccac 
Citrullus C ~ ~ I . I . ~ I U I . L I S  . . . . 9 , 

"Cordia gilnr;l[ . . . . . , JIcliotropiaceae 
Snrcocauloi~ ~~!nsiamcdcnsc . Geraniaceae 
Oloptera burcl~cllii . . . . Pabaccac 

*Rhyiichosin spp . . . . . 1 7  

Dolichos cllrys:~ntllus . . . , , 
1,yciium bosci l iol i t .~~~~ . . . . Capparaccac 

a Bidensbircr~:nt;~ . . . . . Astcracea 
Ocstcospernu~r~ ncrvosum . . Astcracea 

Total 1 1 320.35 

A\ crage 53.59 

279 

309 

236 

290 

260 

308 

53.14 

58.85 

44.95 

55.25 

49.52 

58.66 
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:,) F o o d  s p e c i e s  : t n d  p r c f c ~ . e n c e s  

,\lttiou~h the black rhir~occros in Sout!~ Wcs! Afri- 
ca, fceds on a wide spectru~n of plant species (see 
lablc 2). i t  s I i ~ \ ~ ~ s  a tendency to concentrate on a 
fc\\. pre!'erl.ctl species which form thc bull, of its 
[oucl tliroughout the year. 

c\ stsr\ejl \vas carried out in fo:!r r l ? i ~ ~ o  home ranges 
to determine the prefei-ellccc and uiilization of foocl 
I~l:t~its by I hc black rhinnccros. (Scc P~~occdurc sncl 
~ l c ~ i ~ o l s ) .  W hcn inorr tllan five tv;igs wcre renlov- 
cd from a plant it \\as coilsidcrcrl lo be iicavily 
browsed. i f  less 1h:tn I'i1.e ts:i,ns \\-ere remoicd i t  
\\.:IS comidercd to 0.. moderately b~o:t:sed upon. 

ntellife~n \W. deti~ietis reaches its highest protein 
valuc in June. The Septenlbcr protein value for 
A .  1trci1ifct.a var. dctiticits is still higll, I~owever, 
cornp:~red with thc other food plants. l'his high 
protein value is probablj duc to the fact that the 
t2caci:ls are generally in flosver during September. 
The perccniage value of ash also shows a tendency 
to dcclinc from Rfarch to Scptclnber, but with 11. 
rcficictls again being one of the exceptions. The 
percentage ash shows an illcrease for A .  reficietzs 
during September. Teritiinalia prullioidcs, the other 
csccption, reaches its highest percentagc ash value 
cluring June. 

As can be expcctcd the percentage crude libre 
slion~s a tendency to increase from hlnrch to Sep- 
te~lihrr. A.  rejicictis hoarever. has a lower percen- 

~ a b l c  3. I h e  bulk food piant ulilization a:icl prcfcrencc sliowl~ by Diccros Biconzir in thc study area at Otjovasandu, South 
\\.c>l Africa. 

Spccics 

Acacin rcficicns 

Acacia nlellil'cra vzr. dcti~lcns 

tlcacia sencgal 

Tcrn~inalia pru~lioides 

Crcnla species 

Catopliractcs alesandri 

Combreturn apicutatum 

Co!ophosperrnuin niopane 

The results are sho\vn in table 5. Thc bulk of thcir 
diet consists primarily oT ..lcacia specics, urhich arc 
usually heavily brmi sed. The most prcl'crred spccies 
are A .  reficicns, A.  mcllifcra var. C / C ~ ~ I I C I ~ S  ancl A. 
scricgalolsis. Of tile Co~trFretz~~n spccies, Ternriiin- 
lia pruzioidcs is also a very much preferred foocl 
plant. Thc more important smalier sIil.~tbs ivhich 
also contribute to a signilacant extcnt lo thc rliino 
diet are Gre741ia bicolor, G. a'i!losn. Clntophmcics 
alcxutzdri and to a lesser estcnt Cortihretrn?r npi- 
crilatunr. 

Some of these prcfcrrcd food plants wcre analysed 
by C.S.I.R. to detei-mine their nulrilional vdlt~c. 
Samples were taker1 at the heigllt o l  tlic grolving 
scasori (hIarc11) during \itinter (July) :!IICI during tlle 
spring flush (Septenlbcr). The result\ car1 be seen in 
l'able 4. 

Although no positivc concli~siol~s c:c~~ bc based 011 

these Figures some interesting trends Inay be ob- 
served. 

l 'he protein percentagc v:~lue she\\-s a tendrr;cy to 
dcclinc from March t o  September, the esception 
bcing the two Acacirr species. A.  rcjiciclzs reaches 
its highest protcin valuc in .Septelnhcr. while /l. 

Utilized 
Prcfcrence 

O/o 

tagi: crude fibre value during Septenlber than dur- 
ing June. 

Thc percentage value of fat shows no clcar pattern 
in r~iosl species. 'l'hc percentage value of fa1 for 
/l. rclicictis shows an increase from June to Sep- 
tcn~bcr. 

The percentage calciurn, ho\vever, shotvs a clear 
Lcndcncy to reach its highest value during June. 
The pcrcc~tagc phosphate on the other hand shows 
a n~arked decrease in June followed by an increasc 
during September. 

Alllioul:l~ the black rhinoceros is in most cases 
a bro\vser. an individual was once observed graz- 
ing grass. l'he aninlal was feeding on Stipagrostis 
rcniplu~tiis. cutting the sterns about an inch or more 
abovc the ground and letting the plumes ,fall from 
the other side o l  his mouth. (See plate 4). Only 
the fibrous parts of the plants \\.crc thus being 
11tilizcc1. l'he first rhino to be kept in a new boma 
and csercise camp constructed near Oltaukuejo 
grazed all :lie grass within the esercisc camp. This. 
liowcvcr. \vas ul~dcr  abnormal conditiol~s and i t  
was later found that the daily supply o l  natural 
food was too little to satisfy the animal's needs. 



'Table 4. 'She nutritious value of some preferred food pla~ils of Lliceros bicortiis in the sludy area at Otjovasandu, South West Africa. 

Species 

Protein 

Nx 6.25 

"/(I 

f 

Acacia ~.cficiens 

Acacia nlellifcra var. detinens 

Tcrminali:~ prunioidcs 

Grewia species 

Catophrnctcs nlexa~zdri 

C o ~ l ~ b r c l u ~ n  apiculatum 

Blcpl~aris obmitratu 

Ash 

"10 

Fat 

'% 

Crude 

Fibrc 

O/o 

M J S  

M 

S I  D1 j s l  M J s l M  J s l k l  - L - _ J S 

Ca 

Oia 

P 

' 1 / ~ 1  

8.2 6.5 10.7 

7.9 9.6 9.2 

5.7 4.7 4.6 

4.6 4.6 3.8 

5.3 4.2 5.3 

7.5 4.11 4.1 

6.9 5.8 5.7 

1.G 1.2 1.5 

1.8 1.9 1.4 

0.7 0.7 0.7 

1.1 1.0 1.0 

1.4 0.9 1.0 

1.3 2.5 1.0 

0.8 0.8 0.9 

3.99 2.13 3.90 

3.45 2.86 1.81 

3.45 6.60 2.44 

4.98 2.70 1.95 

2.70 1.55 1.31 

5.50 3.01 2.04 

6.80 5.35 4.6 

1.2 1.7 1.3 

1.4 1.4 1.4 

1.6 3.2 1.6 

1.6 1.9 1.9 

0.7 0.7 1.0 

2.5 1.8 1.5 

2.1 1.6 1.1 

44.4 45.8 39.0 

44.2 42.6 49.3 

6 43.6 57.6 

42.7 47.6 49.5 

43.9 42.6 44.0 

33.7 41.4 49.2 

38.7 35.2 37.3 

0.08 0.04 0.17 

0.18 0.07 0.15 

0.09 0.04 0.07 

0.14 0.06 0.07 

0.09 0.05 0.08 

0.07 0.07 0.06 

0.07 0.06 0.08 



I 

i 

i 
I ~ier;nan?ria nt~rabilis 
i ~~lerrenr?zia ti~ullisecfa 
I E~pl~orbia gnericlzintra 

I Ruellirr divcrsilolin 
i Sarcocaulotl ~lrossanrcdcnse 
I Ca!icorenzn capilata 
1 ,\lo~iecI~ma snlsoln receiving most of I he attention. 
, liecords were also oblnincd of I\/cil.oitschin ~nira- 

. /,ilis-being utilized by rhino. 
! 
I After the first ltilliiig frost of the year rhino show 

a niarked preference for Ihe smaller shrubs and 
1 herbs shorter than the hcigtht of the surrounding 

l grass. These plants are protected to some extent 
bv the grass cover and show little or no frost damage. 
?ilsc, parts of the taller sl~rubs which \\>ere not 

I burncd by rrost wcrc preferred to sides which did 
i l i a v ~  frost damage. During this lime of the pear 

seedling Acacia ant1 Cot~rbretw~r species are also 
I 
i cscessively browsed upon. 

b) F e e d i n g  b e h a v i o u r  
j b 

Rhino show a regular fecdii~g rhythm through a 1 t\venly-four hour cycle. This rhythm is closely cor- i 

BLACK RHIX0CE:ROS. ECOLOGY AND BEI-1AVIOUR 13 

related with the activity of the rhino as most of the 
activity is directed at feecling. The two main feed- 
ing peaks fall within tllc da\vti activily period and 
thc duslt activity pcriod. (Sec Daily activity cycle, 
Tig. 1). A third and lcss important feeding peak 
takes place at about niidclay between the t\\lo above- 
mentioned activity periods. A fourth fccding activi- 
ty lnay cxist arouncl 2400 hours to 0100 hours, 
but no positive proof could be obtainccl. 

It was found that rhino have a browse line ap- 
proximately five feet lligli. The optilnuni browsing 
height. lio\~~ei.er, is between t\venty-l'our and forty- 
eight inches. 

Rhino usually stand next to the shrub i t  is feeding 
on. Sometimes. however, i t  pushes its liead right 
in among the branches, obscuring what the animal 
is actually feeding on. A rhino was once Icept under 
observation standing with its head amongst the 
branches of a shrub niopane - it showed similar 
behaviour at 2 number of these shrub mopanes. 
It was later found to have been feeding on a 
climber plant (Dactylat~drn 7uelwifsclrii) within the 
shrub. 

Rhino have various \trays of maliing food available. 

. . t - .. 
. . ; . .  - -  . - ..A--.. . .  - - 

Plate 4. A tuft of grass cut off by a fecdirig rhino. Notice the defoliated sometirues cut olf branches of Grewin hicolor. 
Phoro by E. Joubcrt 



Plate 5. Shotiing ferr~alc LE., blowsing. Notice how difficiill i l  woirid Iiovc been to delcl.mine "rhino Cectling mi~~utcs"  per plant 
species. Photo by E. Joubert 

4 

4 

Plate 6. This Acacia relicierts shrub died off after being t1.ainoled by browsing rhino. Photo by W. P. S. Joubert 



T I ~ L .  comnloncst is \!.hen the horns arc brought 
pJaj1 to snap off hranclles. Thc rhino in 

c.tp;itity was also observed 'to hook the pile of 
prLl1nches, thrown into thc bonln as food, and shalce 
lllc pile apart. Apparently this was done to make 
,,tllcr or nlo1.e branches available for feeding. I n  
riiis study area i t  somclirncs happens tliat they 
Ir.lniple thc slelns of A. rclicictrs rtlld A.  lltclliferu 
\.3r cietinci~s SO that more of the plant bcco:nes 
;liJilabic. (Sec plate 5) 

, 
\\'hen actually browsing the prchensilc upper lip 
is to a considerable cstent. It is used to null 
a twig into the mouth; the ti!.ig is then cut ofi  

it11 the rnolars at the prosinial eild; a second and 
!nore twigs arc dealt nit11 in tlie sanie \!.;..g. The 
r t l i l . i ~  the11 starts chewing with tllc distal cnds cf 
thc tlvigs slowly disappearing illto the rhino's mouth. 
:\]I this is accompanied by loucl cr~uiching noises. 
no doubt t l ~ c  origin of Alesander's '.horn claclting" 
lloises (Joubcri, 1970). The twigs are cut i r ~ t c )  pieces 
one cm. long on the average. Iluring digestion the 

I t bark is removed and the ~voody paris as well as 
the rhorns arc found in the dung. Althougll these I iroodg parts ue le  still a b u ~ ~ d a r ~ t  during the rainy 

I 
i scason, a certain percentage sccri~s to be rcplaced 
! by residual leaf ncrvaturc. (See plate 7, 8 and 9) 
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On sercril occasions rhino l~ave  becn observed dc- 
foliating Grciuin bicolor by running their lips over 
tlic twigs. (Sec plate 4.). 

Nu I-ecord was ever obtained in Soulh \Vest Africa 
oT rhino digging for ~.ools. 

c) E f f e c t s  o n  r a a : i g e  v c g c l n l i o n  

Crowsing rlliilo sornetitncs (10 serious damage to 
vcge!r:Lion but never to the cslcnt found \i~ith cle- 
pliant. Frazer Darling (1960) consiclcrs the rhino 
zs a key spccics in management of African vegc- 
tation. I t  utilizcs coarse vegetation which is not 
t!stlally uiilizctl by other game. 

Rhino browse twigs up to tllc thiclcness of one 
ccntimcter (platc 10) giving tlie plant a pruned 
lool:. \T,'hile cscessive browsing is damaging to the 
p!anl. browsing rnag also lead to tllc formation of  
neiv shoots. This was found to be the case with 
cspeciallg ,4. relicieiis (plate 12) and Tcrli~ilznliu 
prui:ioides. hIany other species sho~ved the same 
tendency. 

Elephant usuall~r linvc a t\visting action to brcak 
off branches. A trec at which an elephant has Fed 

1 Plate 7. A rhino cutting off the proxili~al ends of twigs while browsiny. Pt~oto by C. Jo~ibert 



Plate 8. Texture of rhino dung durii:g tlry season. Cornparc with platc 9. Photo by E. Juubert 

Plate 9. l 'eslure OF rhino dung tluriiig rainy season. Compare u'ith pl;~le 8. Photo by E. Joubert 
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Ibl.~tc iO: hpprosi~iiate m?siniuni thickness of twigs cut off by browsi:ig rhino. Photo by W. P. S. Joubert I 
tr~rrsll~r has strips of bark hanging down from the The results are shown in table 5. 
i)iu!;en-off ends of tlie branches causirig an un- A- reficiens is most shoived 
~idy appearance. Rhino on the other hand cut off highest number of plants dead branches. 
I\\.igs with a surgical neatness ancl a 'pruning 32 per cent of the A .  reficierrs plants utilized had 
!lie;~rs' - lilic actioo. (See plates 13 and 14). branchcs. I t  is interesting to the 
\\'I~cn rhino break off twigs thcy s o ~ ~ ~ e t i m e r  move plallls with pliable branches and little or no forks, llicir heads sidc\vays. thus causing the t\vigs to tear viz, tlie Grewia species and C. alexatzdri had no dead slightly apart at the first fork. branches resulting from rhino browsing. 

f 
l 

'I'hcse twigs then ttsucllly (lie off. During the survey No record uras kept of the number of branches 
10 d~lcrminc food prcfcrcncc. record was also kept dead per plant, but it was found that the plants 
of tile number of trees 011 which branches died on nlost of the occasions had more than one dead 
nflcr rhino cut off the distal end/ or tore it off at branch. Those plants which were heavily browsed 
tile first fork. showed the most damage. 

'1-able 5. The riu~nber of food plants in which b r a ~ s h e s  dicd off after the dislal ends had been removed andlor tlic first fork i 
tor11 by bro\r.sing rhino in ilic study area at Otjovasandu. South \Vest Africa. 

'& 

Spcsies. 

Acacia reficicns 

Acacia ~neI Iifcra var. detincns. 

Tc~minalia prur~ioides 

I:.P.U. = Food plants utilizcd. 

tleavy I Xlodcrate I tleavy I hfodcrate I 

Food pla~ifs with I Total food plants 
dead branches. I utilized 

Browsing Category. 

*O/u F.P.U. 

wi tli deiid 

branches. 



Flate 1 J .  Appros in~ate  bro\vsing height o f  blrck rhino. The 
person on the right is 6 feet tall. Photo by \V. P. S. Joubert 

I A considerable amount of damage is also donc to 
rangc vegetation by plants dying off after rhino have 
trampled the stems to maltc rnorc of the plant 

. b available for bro\t.sing. (See plate 6). 

From the ahovcnicntioned it  may therefore bc de- 
duccd that rliirio do play a rolc in thc management 
of vegetation as suggested by 1:razcr Darling. 

I 
I d) C o r n p c t i t i o n  w i t h  o t h e r  s p e c i e s  

l As a result of its, solitary living habits. the black 
rhino is a species kh i ch  tends to under-utilize its 

I home rangc and intra-specific compctition for liv- 

i 
ing space is non-esistent in South IT'cst Africa. 
The only othcr resident browscrs in the study area 

l are giraffe. kudu. black-faccd impala, and clik-dilc. 
Ciraife and rhino feed at dirfcrcnt levels anct c o ~ ~ l d  
therefore utilize the same plants without any com- 
petition. This is also true to some extent for the 
kudu. Thc latter three ungulate broivscrs viz. kudu. 
black-faced i~npala and dili-dil; do not feed 011 tlic 
main food plants of the rhino. I f  they did i t  \\.ould 
only bc thc leaves and extremc tips or the branches. 
The tendency of woody plants to form ncw shoots 

after being ' p r ~ ~ n c d '  by blaclc r l~ino would 11111s 
iricrcnse their foocl supply. By tl.:~~npling do\vn gr:tas 
and feeding on sri~aller shrubs rhino would also 
aclually be improving the dik-dik habitat. 

Rlitcheli (1966) found that in l\vo habitats. viz. 
platcclu and vallcy the rhino was ablc to hold its 
o\r9n amonzst hcavy ungulate co~iccnt~*ation. 1Ic al- 
so states that this is due mainly to the fact th;~t 
elcphnnt and the ollicr large ~nanim:~ls do not utilize 
rhino food plants to any great e s l c ~ ~ t .  

In  thc Tsavo National Park, llo\!~cvcr, Glover and 
Slicldrick (1963) I'oui~tl that an over-popu1atic)n of 
clcplla~it resultcrl i l l  \viclespreacl tlrstruction of rhino 
habitat. This could l i i l~e  Icd to 111c elimination of 
rliino in this area. 

'I'hcrc are no rccidcnt elephant in the study erca. 
During the rainy season large nunibcrs of elepliant 
pass through this region. Thcy Ira\le in their \val<c 
a path of destruclio~i, usually of acacia and mopanc 
trees (See plate 14). Although il~crc is no serious 
tlircat to the rhino hsbitat at present. it may \vcll 
bc tlic case \-hen Ihc Etosha Salional Park's boun- 
darics are fencctl of[, causing thc present migratory 
elcphant to stay for longer periods in this r l i i ~ ~ n  
habitat. 

Plalc 12. An Acncitr rc/icictzs shrub sprotitilig aflcr browsing 
dnrnogc by rhino. P1iolt.r by \V. P. S .  10~1bcrt 
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Plate 13. The twislcd off branch illustrates elephant rncthod of bro\vsins. Photo by E .  joubcrt 

l Plate 14. Typical damage to vcgctation by elephant browsing. Photo by E. Joubert 
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Tlle drinlting habits of rhino vary from locality 
to locality and from scason to senson. 

In Soutli Wcst Africa they i~sually drinlc f ro~n  
sunset or just after sunset till abo~: t  2200 hours. 
This prcfcrcnce for drinking at 17iglit is albo found 
in the semi-arid Norllicrn 1-roniier P~.o\rince of Iccn- 
ga (Guggisbcrg. 1360). A l t l i ~ ~ g l l  not strictly appli- 
cable to the stildy arca, the follouing factors may 
havc h:tcl an iniluencc on this bc~ldtiour paltcrn 
in South IVcst africa. 

1. In !he l<aokovefd the \ l~~terholcs  nre usually 
ulilized by Iivcstock during d::ytime, giving 
rhino and other g:ime a chance 10 visit the171 olily 
at iiigh!. 

2. In the scrni-aricl rcgion cspucinlly in arcvs closc~ 
to tlic Na~ilib dcscrl, the rhino lii:\le large honle 
ranges. The aninlzls ma!l he as far as t\~ei~t!; 
or Inorc rnilcs from thc \vater causing thcni to 
reach the waterholes after su:lset. 

3. With the l i v ~ s t ~ ~ l i  utilizing tlic posiurcs in thc 
itnincdintc vicinity of the \vater the rhino have 
to moire further av:a!r with tlic sarilc rcsults :IS 

in 2 above. 

4. It u a s  iound that rhino te~lcl to aitach theill- 
selves to a \iaterho!e. During the rainy scnon  
they drink at available lain\\-atc;. pans, through- 
out thcir home ranges. As thcsc dry upl ho\v- 
ever they rcturn io the sanle pcrn!al:ent iialcr- 
holc. During the tinic of study not one of the 
rhino in the study area dranlc at any one of the 
other permanent waterholcs that clid not lie in 
their home rarigcs. In areas \{here they utilize 
extcnsivc home ranges, and tv70 or more per- 
manent or semi-permancnr \~;a~crholes fall w i ~ h -  
in thcsc hornc ranges, thcy visit all these \vater- 
holes. 

To  illustrate their attachment to a certain wnteihole 
the follou-ing can be related. The anitnals in home 
range P,. (See HomeFai!gc. nlapl)  ~rtili7cd ihe water 
holc at Otjovnsandi~. h windmill \\.:is thcn ercctcd 
at Rcnostcrvlei. -4ltlzough they passcd frequently 
within a Ie\v yards from the water at Renostervlci, 
they kcpt on coming to the uraterholc at Otjovasan- 
du, nearly five lililes away for anothcr coirple of 
months before starting to drink at Renostcrtlei. 
In the study area sonle of the rhino had siich 
distinct characteristics viz. shape of the horns, and/ 
or fanlily groups ,yi7 female and ca!l' of a certain 
size, that thcy could bc identified a1 night. Watch 
was kept at the waterholes in the study arca to 
determine the freque~icy with which rhino visit 
waterholes. The following results were obtained: 
Observations carried out during: 

13) the JUIIC-JLI~JI  and October period in 1966. all 
thc rain~t-ater p:~ns in the stiidy arca wcrc dried up. 
lluriny illis time tilc!- dra~;!c every o t l~er  night. In 
Octobcr chcy dranl: everj night. Although this gives 
sonic il1Jication of thcir drinking habits variations 
Jncg occur. Rhino Inay be able to go will~out water 
for !onger periods, especially whcrc they feed on 
siicculents. 

Jurle-July 1966 

12 nights a t  3 different 
waterholes. 

Drank every other 
night. 

h/Ianv of thc wate~holes in South Africa are 
situ-ltcd in iivcr-bccls wllcre the I\ a te ]  is forced 
to the surface by translersr rocli ha~.ricrs etc. 
(Joubcrt, in Press). D~trinz the rainy season the 
watcr mai  iloiv along I l~c  surface of the liver-bed 
foi dista7lccs of up to onc mile but only one or 
I\\ o small perrnane~~l  puddles will rcnlnin during 
!he dry scason. ! t  as foiind that ejen in the rainy 
sea:on ihc rhino \\?ill move post all the other 
strctclics of open water along ihe ri\?er-bed and 
d~ ink at ~ l l e  pzrulanent pr~ddle. 

end October 1966 

4 nigl~ts at one 
\varerhole. 

Dran!c ~~iglltly. 

At On~borougbor~ga, ;I natural \vaterl~ole in thc stu- 
dy arcs, the water floivs for a distance of about 
twoity yards froni n pool before disappearing be- 
neath the sznd dnring the dry seasons. One indi- 
1-idual exco\;atcci a 'gorra' \vith his front fee! e\.ery 
time 11" came cIo\i:ri i O  water, next to the little 
'strcsni' of water. Sometimes he  ~7ould  just open 
up ilic uld 'gorr:~'. Me \\-ould thcn stand around 
untii tllis filled wit11 watcr and thcn noisily drink 
his f i l l .  (illale 15). 

'I'hc tirnc cpct~t at t i ~ c  actual ivater's edge may vary. 
but it uvas found ihat on the ai7cragc rhino spent 
about 30 to 40 minutes here. Most O F  this time is 
talten up actually drinking water. Whether rhis 
iiiclicatcd that thcy drank large quantities of water, 
or \i~hetIicr they wcrc very slow drinlcers coi~ld not 
be ascertained. 

Little \t.or!; has been done on the nlincral rcquire- 
ments of rhino. During this study this aspect also 
leccivcd little a t t e~~ t ion  owing to laclc of facilities. 
Most of the watcr in South 1Vc.s~ Africa is brackish- 
alltalinc (Scc table 6). 7'1iis water tnay satisfy their 
needs to a ccrtain cstcat, or it may aggravate the 
need. A1 solne of ille caterholes it was found that 
a 11;hiiisfl crust. with a salty tastc, forrncd at the 
\vaier.'s edge. Several records were obtained of rhino 
eating i!lis 'crust'. 

\I. B E H I I \ ' I O L J R  A N D  l . l \ ' I N G  
I - I A C I T S  

Amongst tlie largc inanlrnals territorial behaviour 
has hem recorded for an increasing numbcr of ani- 
mals. In most of the cases territorial behaviour 
secins to be associated with tlic mating season. 
Dar!ing (1P37j, found that during the lutting season 
the Scottish red deer slag docs not seem to defend 
a certain area but rather his group of females 
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i 

i 
Plate 15. X "Corra" dug by rhino at O~t~horongbong,~. Photo by E. Joubert 

! 

Table 6. Chemical analysis of water samples taken from 
wraterholes in the study area at O!jovssnndu, South \Vest I b i f r i c a  (parts per mi l l io~~) .  

i 
f * T.D.S. Total dissolved solids. 

**Total cat. Total calcium content. 

Cu 
Zn 

Fe 

PH 
'T.D.S. 
Na- 

I<+ 

SO, = 

EL 

Cl- 

'*Tot. cal. 

against encroachn~ent by other males. With the 
Uganda I<ob rhc sittlation changes. IIere the males 
each dclcnd a snlall area while waiting for fenlales 
to come along (Bucchner 1961). Estes (196S), found 
the sarr:c with urildcbcest. Rucchncr and Estes came 
to the same conclusion viz. that the ~ i ~ a l e s  compete 
for territories and ncvcr for females. 

The Indian rhinoceros (Rhinocoos rrnicornis) 
shows territorial behaviour (Kiplcy 1952, Ripley 
& l-lutcl~inson 1954). The individual animals of 
eitlicr sex live solitary on definite territories during 
tllc greater part of the year. Iiiplcy (1952) states 
that adult anirnals arc never seen together except 
wllcn nlating or during a fight. Although i t  is not 
c!early stated as such, i t  can be deduced that the 
territories are defended. 

0.0009 

0.062 
- 

8.4 

848.0 

180.0 

122.0 

74.0 

2.1 

153.0 

515.0 

Hutchinson & Ripley (1954) states that i r i  Natal 
the nlack rhinoceros is strongly territorie:. As the 
black'rhinos arc known to be solitary and often 
sedentary in their habits they were oftrn considered 
to bc tcrritorial. Thcir excretory habiis \\.ere used 
a j  proof to confirnl this belief. 

0.1)0016 

0.011 

0.0009 

-8.08 

652.0 

93.0 

15.0 

57.0 

1.5 

98.0 

380.0 

0.0020 

Trace 
- 

8.26 

695.0 

131.0 

3.3.0 

45.0 

1.7 

109.0 

431.0 

0.0013 

0.032 
- 

8.35 

443.0 

50.0 

8.0 

43.0 

1.3 

56.0 
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During the last few years detailed study c n  the 
black rhinoceros in various localities have slio\vn 
that this is not tlic case (Spinagc 1962, Guggishcrg 
1966. I<lingcl & IClingel 1966). 

1'011 Schenltel (1966), has done \vork in the Aml~o- 
scli Rcserve and also in the Tsavo National Park. 
I-lo cnlne to the co~iclusio~i that tlicrc was 110 Lcr- 
ritoriality in black rhinoceros and that intra-specif- 
ic aggression is of minor importni~cc. E-lc states lliat 
coriflicts bctw+ccn bulls. more rarely between bull 
and cow. occur but sevcre fighting is rare. Ilciicc 
thc well defined marking patterns of the species 
(\villl faeces and urine) have no relatio~iship LO 

territoriali tjr. 

Goddard (1967) observed in the Ngorongoro crater 
tliat r l~ino iniiabiting the same co~nnlunity are not 
aggressive to onc anothcr, but aggressive behaviour 
is sho\vn to .sirango' rhinos that niight eiitcr the 
caldera. 

In  tlic study arca and in thc ICaoltoveld no indi- 
cation of tcrritorial behaviour fitting tlie givcn dc- 
finition, wcrc observed in tlie black rhinoceros. l'his 
n~ight be due 10 the low nt1mbci.s in the various 
distribution areas. The long distances between these 
arcas also lirnits the chances of a 'strange' rhi11o 
appearing there. 

b) H o m e  R a n g e  

According to Dice (1952), the arca over \vhich an 
individl~al animal habitually travels u*hile ellgaged 
in his usual daily activities nlay bc called his honie 
rangc. This arca iricludes all the animal's feeding 
sites and also the resting and breeding sites. 

?'he sedentary habits of rhino have long been 
I<nown and most workers rerilarkcd on this. Shorl- 
ridgc (1934). noted that they often attach thcm- 
selves to a particular arca about ten miIes in din- 
mcter. Steinhardt (1924), mentioned that they scem 
to ha\fe "cstablishcd headquarters". In describing 
the daily activity of rliinoceros. Ritchic (1963). states 
that on returning froni water no serious feeding 
talzcs place until the rhinoceros "gets to his .home' 
ground". Guggisbcrg (1966). also notes that u~ider 
suitable condirions black rhino are very sedentary. 
Available literature thus indicates that these ani- 
mals live within home ranges. 

To determine n,hcther the rhinos in the study area 
showed home * rangc behaviour and to dcterriiinc 
the extcnt of these home ranges tlic following nlcth- 
od was uscd. I\ map of tlie study area was conlpilcd 
urith the aid of aerial photographs. Thc locality of 
cvery encounter \vith every rhinoceros was plotted 
and tnarl<ed on the map. Whcnever possible tile 
daily movemcnt of thc anilnal was also plotlcd. 
hlap 1 shous the area utilized by the rhirio of 
cacli lionlc range. The circles on the nlap are used 
to number the various home ranges and are not 
ncccssarily thc centre of the individual home ranges. 
The lines radiating froni thcsz circles indicate the 
various localitics where rhino of this specific holnc 
rangc were seen. 

Tlie ariirn;!ls utilizing :t h o ~ u c  latisc: \i.cre then 
nimlbelcd. T1:c sys!ct~l usctl \vax thc iollo\ving: 
cach individual \a:ould gdt tile samc nu~nbe!- as 
his/hrr home range with a prefix h4 01. 1' to indicnt:. 
scs. To number thc various calics i l ~ c  number of 
their mother was used \\-it11 a prcfis h'l or 1: to 
indicate sex. For example, AIFE1 indicates the iii;~le 
calf of ferliale IT.. \rhich frcqucnls h o ~ n c  l4angc E l  
As s h o l ~ n  by map 1 i t  is quite clcar t l~a l  thc black 
rliinos in the study area do h a ~ e  honic ranges. AI- 
tlloagll no clear hoiintiarics coulcl bc osceitained i t  
\vas quitc possihle to li i~k t l ~ c  vario~ls il~dividu;ils 
with certain arcas. I t  n.as also noted t11,lt the diffcr- 
ciit secos of rhino s l ~ o \ ~ c d  a tendency to Frcqitenf 1I:c 
sanle horne range. In three incta11;cs mciles only 
irequcntcd hon~e  langes, but in all tlie insianccs 
fcniolcs s1iart.d their honlc rongc \\.iill n malt. l 'hp 
onlr other indilation thni could h: found in liter- 
aturc of diifcrcnt sexes of blaclc rliinu frcqucnting 
the s a n e  home ratigc \.as i n  \'on Schen!ce!':, 
(1966), pub!icnticn. I n  his papel on {he territorial 
behaviour of  blacl: thi!ios \'on Eclie~;l:el states lha! 
he wras able to distingilisli foul 11onle rai:gcs i r l  !:is 
study area at Il:e Xlnhoscli C;:ii;le I'\esertrc. 'I!ic 
follorving indivitiunls Ircquentcd t l~csc h o ~ n e  ranges. 

Horne lange I :  Solitary bull. 
Ilomc rangc 11: One tlomincnt bull, 

One old coiv. 
T\vo smallcr cows. 
One ~OLIII; :  bttll.  

Home rangc 111: One sol it:^^^)^ bull. 
Homc rangc l\': Ttr-o coivs and 

one sub-adu!t calf. 

No information on h o ~  thc boui~clari~s wcrc tlcter- 
niinetl is given. 

Kllngcl & KIingel (1965). stales that especially thc 
bulls establish wcll dclincd hol~le ranges in tile 
Ngorongoro crater. >Iucl~ movemcnt by rhirio in and 
out of thc crater: as tvcll as from onc area to an- 
other in the cratcr exists. Codtlard (1967). fount1 
in the Ngorongoro cr:tter [hat ho:i~c ranges can 
overlap to a considcrablc extent. Gilggislierg (1956). 
also points oul tliat in arcas with a dcnsc rhino 
population t l ~ c  fcctli~;,g grounds of the various ani- 
mals overlap. 

In none of the study areas clse\~rlierc in Africa 
wcrc the riu~nbers of black rhino r!s lo\i. as in thc 
study arca in Soiltll \Vest rlfrica. 

This tendency for both sescs to occupy the saunc 
homc range in areas with a low population dcnsilg 
nlay be an evolutionary one to cllsurc the survival 
of thc spccics. 

By comparing the honre ranges in t l~c  study ai.c:i 

with the vegetation and topograpliy nlaps one finds 
similar fcaturcs i l l  the \.arious h o n ~ c  rangc;. All 
are more or lcss situated within thc Co1opfio:iper- 
rnunr mopnnc - Acacifi re/icierzs - Tcr~lli~lrrlitr 
prrlnioi:?cs associatioil. Home range 1'2 falls pnrii): 
within ihc Colophospcrrirrr~ti nzopaz~c -- T ~ r i l ! i : l ~ ! i ~ f  
prrc?rioides - Corribret!on npiclrl:rtzur~ associntioi~. 
This association hon7c\~er. sho\\;s ercat similurily 
wiih the iormcr, and differed or;Iy in the p!ants 





which form tlic donlinan? cover. The honlc rangcs 
all lie uritliin the broke11 or hilly parts of thc stucly 
area. As previously mcntio~lcd this is probably duc 
to the foocl available in these areas and to a !cssc~ 
cstcnt tlie protcctiorl offcrctl ~ ~ i t h i n  thcse llills 
against man and weather extremes. 

Apart from thc tenlt~tive size mentionet1 by S!iort- 
ridge (1934) only Goddard (1967), gives any incli- 
cation of honlc rangc sizes. Goddard found that 
the mcan home rallgcs varied in size in varioiis 
habitats \ iz. 

Location 

L.crai Forcst (G rccn food abuildai~i! 1.0 sq. niiles 
Central Ngorongoro (Open grass- 6.0 sq. n~ilos 
land) 

Goddard also tnentions a sizc variation in 11o;ilc 

Olduwai (Dr j~  Acacia-Comi?zipl~oro 
bush) 

range during cliffererit seasons of thc year. I t  is fell 
that thc correct vie\vpoint is that a rhino's llomc 

11.7 sq. milcs 

range consisfs of all 'the localities visitcd bjr thc 
arlirnal during the different seasolls of the year. 
Early ill the study it was tho~ight that during the 
rainy season the rhino \irantlcred ovcr a largcr arca. 
Although this  night be true of certain i~~dividuals.  
the majority of rhinos in the study area, ho\vcver, 
showed no indication of range espansion. Some of 
then1 tend to stop visiting the usual  vate er holes but 
this is only because of the availability of rainwater 
in the hornc rangcs. Sotne of thc rhino in the sub- 
dcsert rcgion wander down thc water courses during 
the rainy season. All thcse movements ho~irever, are 
annual and it can bc considered that these arcas 
still fall within their normal homc rangcs, but arc 
only visited when conditions are favourable and 
that accordingly it is not range expansion in the 
truc sense of the word. 

The othcr factors governing home range sizc accord- 
ing to Goddard is sex and age class. He statcs 
that immature animals have larger areas than adult 
animals. That they moire ovcr larger arcas 
than adults is certainly truc. As \vill be sccn 
under the heading Social structure and bc- 
haviour (c), immature rnalc (A4FEI) left his 
mother shortly before the neft calf was due to be 
born. For thc n ~ x t  nine nionths, t i l l  he rc-joined 
her for short periods from January 1968, hc  wan- 
dered extensively over certain parts of home rangcs 
E, ,  EL and P,. The authors do not tllinlc 
however, that this arca can be considered as his 
true home range. The association bcnveen the im- 
mature individual and the adult aninial shoulrl first 
be finally broken and, as stated in Dice's dcfinition. 
the aninial should have started with its own breecl- 
ing activities bcfore one call considcr determining 
his home range. 

I t  was found in South Wcst Africa, that the sizc 
of thc home ranges varies frorn locality to locality. 

I-lornc rangc size is tlepcildent on available foot1 and 
co\.cr, 1>0pi1lntion prcssurc and "Lebensraum". 

Avnilable food r;nd cover: I t  \itas found that the 
110111~ rangcs i l l  thc study area \\.,it11 its abundant 
loocl supply \al.ietl bctween 1% to l 6  square miles. 
l'lir: further \vest one goes the lower the carr?ing 
cnpncity becoines \vith resulting larger home ranges. 
In ~ l i c  ICaoltovelcl i t  \\.as found that tlie home ranges 
\?-crc usl~ally some distance bet\\.een 5 to 15 niiles 
fr0ii1 the \~atcrholcs. This is tlltc to concentr a 1' ton 
o l  Iivcstock and man in the imlnediatc ~ ic in i ty  of 
ilic waterl~olcs. On thc Nan~ib cdge (sub-desert) 
tlie l ~ c ~ n ~ c  ranses cover arcas hct\vecn 50 and 60 
squnrc miles. In this rcgion tlic homc rangcs arc 
i:st~nlly in thc forl~i of an umbrclla. the har~d!e 
l~oi~i t ing tonv;~i'ds I l~c  \vest down n dry river course. 
Apart frorn tlic lac! that thc topography in this 
arccl is mostly flat the home rangc al\ivays includes 
:I iange of hills :tnd/or part or the ~nountainous 
escarpnlcnt area. 'l'he influence of rainfall and Lhc 
i.csulting foot1 :upply on holnc range i~tilization is 
clearly illustrated by the rhino col~centration around 
Orupernbe. During the 1966/1967 rainy scason the 
nortl~crn part of tlic Kaolcovelcl received abundant 
rain. Iihino from Orupembe (one family group - 
see (c) Social structure), moved wcst, down the SIu- 
niilum River to localities twcnty-five niiles dceper 
inio tlle dcscrt. Elerc they Tcd mainly on succulei~ls. 
During tllc 1967/19GS rairip scason this region had 
very little rain. Allhough a pcrtnancnt supply of 
waier \vas available at Orupembe. the vegetation 
in thc usual rhino haunts was comp!etely dried out. 
Thc rhino that fl.cqucnted this area nloved sisteen 
rni!cs to the cast, dcepcr into tlic montains around 
Sanitatas n~licrc tllcre \vas still ample food. 

Population pressure: Population pressures f ro~n  
\\*iihin are non-esistent in the rhinos occurring in 
Soitth \Vest nfrica. Its influcncc on the sizc of 
h o ~ n c  ranges is thercfore limited. 

"lebcnsrauln": This concept might bc shortly de- 
fined as the vital living space required by an .  or- 
ganism to survive. The need for lebcnsraum is of 
more importance in species with solitary tendcncics 
than in social species. In an animal with solitary 
habits such as i l ~ c  black rhinoceros this concept 
no doubt plays an important role. This aspect 
should be kcpt in mind when determining the carry- 
ing capacity for rhino in a certain area. Bccausc 
of the lack of numbers this aspect ~ v o s  neglected 
during the study. 

Normally thc lzsting placc, \vithin the homc range, 
that a rhino v:ill visit during a certain day is quite 
~inpt-cdictablc. I t  was found however that with the 
change of seasons certain areas within the home 
rangc werc visited lnorc frequently than other areas. 
Although i t  is inlpossiblc to lay down hard .and 
fast rules. i t  seems that during tllc warmer part of 
the year thcj tend to visit thc hilly parts of the 
hornc rangc more often. During the rainy season 
they stay on t l x  plateau. This might be due to a 
g:ea:cr variety of food plants, cspecially herbs. dur- 
ing tllis season. Atlother aspecl may be thc avaii- 
ability of water in rainwater pans in the depressions. 



S o c i a l  S t r u c t ~ ~ r e  a n d  B e h a v i o u r  

f,,r tile convenience of the study it ~vris four~d 
,,,.~.cssar~~ to classify the rhino in three age groups 
r:illlcly cahes, immature animals and adults. Calves 
zollsist of animals still dependent on their mothcrs, 
i~ll1natl1rc anirnals are those no nlorc dependant 

their nlolhos, but not yet fully grown. Thcsr in- 
,ji\itl~ials 1 n 3 ~  still bc in thcir ~nolllcrs collipany; 
jJult anirnals arc thosc attached to a specilic hornc 
r311pC. 

..\S ~ncntioncd, both scscs of rhino fre- 
4 u c ~ ~ t c d  Ihc saine homc rangc. Thc femalcs were 
u ju~l ly  accon~panictl by a calf. The r l~ino frcqricnt- 
jrlg ~ I I C  ho~ilc langc thus forms a ramilg group. 'T11c 
tl~rce natural watcrholcs in the study area each 
llnd its group of rhinos that patronized it. Each 
n;itural M-aierllolc's rhino u-ere regarded as 3 clan. 
with fanlily groups \\:ithit1 thc clan. (Scc table 7). 
hlthough the home ranges of solnc of thc ilicli\+i- 

unls \vilhi~i Ihc clan Illay overlap, no ovcrlayping or 
honlc rangcs bcl\vecn different clans cxistcd i l l  thc 
~udy area. 

~ 

Total 1 1 b7 
All fcirialcs accompanied by calves 

Tablc 5. Social group structure of thc Black Hliil~o popula. 
lion in thc slirdy alca at Otjovasrt~ld~~, Souti~ \;'e2t Africa. 

Clail I hiale I I:emalc: ( .~otrl 

Table 8. Social relations of the Elac!; Rhinoceros in the 
Sludy arca at Otjovasandu. South \Vest Africa. 

1 Adult 1 4  

i i ight  observations at rvatcrholes \rere ignor~d. - -  
- h  Fcn~nlcs were always accompanlcd by a small calf. 

3 
0 

2 
1 

2 
- 

Immaiurc 

11 Adult 
Inlrnai~~rc 

111 Adult 
Immature 

t 

XIalc 

* "Fenlate 

in~rnaturc male 

unmature 
fcnlalc 

Clan I is formcd by the arlilnals fro111 home rangcs 
PI, El. and E?. These animals mainly drank at 
the Otjovasandu waterhole. The animals from PI 
utilized thc Otjovasandu waterho!e untii t l ~ c  ~viild- 
mill was erected at Kenostervlei. Thc individuals 
from E, Lvcrc also seen 011 occasion to clrinlc 
Watcr at Kcnoslcrvlci. 

7 
1 

3 
I 

5 
0 

1 

1 
- 

3 
- 

I t  \+.:IS fou!ld that a malc, fcnialc, calf association 
S~~eq~~ei~ tcc l  homc rangcs E,, E- and PI rcspectivc- 
131. Tllc fourth malc in clan 1 (see'tablc 7) frequent- 
-er1 a home range to the south of Otjovasaildu. 
(This home range is 1101 shown on map 1.) It was 
rccordcd that during 1965 a cow and calf was shot 
by poachers in this arca and during the study no  
rcma ics were observecl in this parlicular home 
rn:igc. Thc immature animal in this clan .is the son 
of ]'El. This 'young rnalc now seerlls to inhabit 
llle arca rough1 bet~vccn home ranges El ,  E2 
and PI  though he was still frcqucnlly seen in 
liclne ritngc El. It would bc interesting to sec whetil- 
cr a ncvl home range will be ~stablishcd by this 
in~li\1idual. 11 might \tell bc that individuals s11c11 as 
Illis J ~ O I I I I ~  imma!ure malc indulgc in tlic ~vanderings 
Iiut arc somctimcs recorded (see hlovcment). 

U1ith 
8 

FC- 

lions 

Clan I 1  is formed by the animals in hornc rangc 
E,; (sec table 7). It is very probable that the two 
rc:nalcs in this clan I'orms a ~nolhcr-daughter 
associalion. 7'hc aceas co\rered by the t\vo felllales 
i l l  this clan o ~ t r l a p  to such an cstcnt that they 
\\-ere regarded as one home range. Tl~csc two Cc- 
males \\.it11 thcir calr-cs, \Yere never seen togcthcr. 
All thcsc a r~ i~na ls  use thc \vatcrholc at lienoster- 
Foiltcin. 

26 

41 

5 
\ 

3 

Clan I 1 1  consists of t l ~ c  animals drinking at O~nbo-  
rongbonga (see t ~ b l e  7). Ttvo fcmales share home 
rrtngc l>, with onc nlalc, ivhile the othcr males had 
sulilary hornc rangcs oiltsidc the study area (Not 
shown ill map 1). 

In hornc range P, the fcrnale FP2 was accompani- 
cd by her immature daughter and calf from the 
timc the study con~nienccd in June 1966. Due to 
tilc difficult terrain tllis group \%.as infrequently 
seen. On 21si L \ L I ~ L I S L  1967 the young femalc 
(I'FP,) \\*it11 a very young calf was sccn in this 
ho111e rangc. In this cilsc a mother-daughter as- 
sociation is thus confirrncd. 

Although the male ant1 fcmale travcrscd the same 
home rangc they wcrc only see11 in 15.4 pcr cent 
of tlic ohscrvations to browse or lie do\\.n together. 
'1'l:is solitary behaviour by the blaclc rhinoceros is 
clcarly il!ustra:cd in tablc S. The femalc/immature 
groups wcrc sccn n~tlch more freq~lently than the 
sul i tar~~ nlales. ?'hc roason might be that thcsc groups 
v:crc nlorc conspicuous than solitary animals. 

8 

9 

1 

2 

On occasions the two scscs n.ere separated by a 
sllorl distance (a few hi~ndred yards) but sho\ved 
no indication of bcing aware of each other's pre- 
sence. Iluring tlze 27th and 28th i\ugust 1967, the 
illale and fcmale of hornc rangc E l  \\?ere sccn 
tagctllcr for t\vo days. Thc COW (FEI) was acconl- 
pi~nictl Ly her l 8  nlcelt old calC. On the morning 
of the 29111 August Ihc co\v and calr Mrcre seen 
about two miles east of the abolenlentioned locali- 
ty. slo\vly moving towards thc area wherc she was 
First observed with her new-boim calf on the 24th 
April 1967. Although they were kept uudcr concta~lt 
observation - firs1 from a hill and Inter follo\red on 
foot, no sign could bc clctccted oE their companion 

75.6 

73.6 

66.6 

33.4 

- 

26.4 
- 

- 

26.4 
- 

33.4 

66.6 



of the previous days. On another occasion (11th 
J a~~ua ry  1067) the 1n:llc and fcrnalc of home rangc 
E, mere seen tog~illcr. The behaviour of the cc- 
male, viz. frequently urinating and Iterpirig her tail . 

in the air for prolo~iged pcriods, suggcstccl that 
she was in ocstrus. Ucing solitary anirnals one may 
presume that tlie ttvo seses are mostly seen to- 
gether oiily when thc fcii~alcs are sesu:~lly rcceptive. 
I:cga~.dirig tI1c fcmalc-calf associa!ioli the folloii - 
ing c~bscrvations \wrc made: 

In 73.6 per ccnl of the obscrvntions rcrnales wcrc 
accompanied by o:ilg a srnall ccll?, in 33.4 pcr cent 
of the observations v,,itii an inirnsturc n;alc and 
in 66.4 per ccnl of obscrvations with : ~ n  irn~nalure 
Icrnnlc. On a fc\v occasions a rtialc. rcmclle. calf 
and imrnrtluri. ca!f associatiorr \\;ere also seen (See 
table S). TIic female (I:E:,) i l l  Iio~ile lmge  E:, was 
still :~ccon~patiied by l ~ e r  ilntnature dntrghtcr al- 
thoiigh she (12Ei) was very heavy in calf at thc be- 
ginning of Deccmber 1967. On thc 28th December. 
1967 IX:, \vas seen \vith her new-born c:dI in hcnie 
ral;ge E:,. Therc was 11o sign of thc imnlature claugh- 
tcr. A fctr clays later, 4th January 1961. FEJ and 
Iicr young calf wcrc again seen ivillroul the pre- 
vious irrrrnature daughter. 

Tlie imnlature male cClli (X'IFE.l) of kl:, nere  
last sccn together cn thc ;~fIcrnooii of the SIII 
February 1967. That was approximately tkvo months 
before E l ' s  younger calf was b a n .  On the 1st 
January 1968 the imm:ilurt nlale (hIl:Et) u a s  seen 
for the first timc agaiil in company with FEI and 
her new calf. This association bet\vceii FEI and 
the irnmattwc male (WIFE,) was very loose from 
this stagc onwards. i\IFE1 was ~nosiljr single. The 
younger itn~nature malc calf of FE; was sccn try- 
ing to join her on the 19th June 1969 soon after 
hcr nc\r calC was born. FII1 i\cu!ci rlot tolerate 
his presence howevcr, and kept n~alting short 
charges at  him. As p~eviously nlentjonccl I;P,.'s sub- 
adult dauglitcr FFP, accornpaniec! 1:11, and her 
younger cntf until a few months before FFP2 and 
hcr own call during tlic first half of August 1967. 
From tlic above i t  sccms as thoi~gli the imn~ature 
calves Icave or are forced to leavc thcir mothers 

bshortly before a nc\v calf is due to bc born and 
Inay join them again after so~nc  tir~ic. Goddard 
(1967). found that the immature arlimals try to 
join adult aniriials. Guggisbcrg (1966), points out 
that in thc t\n~boscli llcscrve, calves rcn~ailicd with 
tlieir niothcrs for periods varying bct~vccn two and 
three-quarter years to over five years. 'i'lic authors 
tlli~ilc that thc association bet\ifccn mother- 
daughter is usually brol<en when the clnugl~ter has 
her own offspring as is suggested by t l ~ e  obser- 
vations already mentioned in hoinc rangc P?, and 
the molhcr-son bond usually lviih Ilic next calf. 

There can be 110 doubt of the importaiicc of the 
waterhole, and to a Icsser cxtent the rhino foot- 
paths leading there, to tile rhino popnla!ion. Most 
of thc social contact is ccntercd a r o ~ ~ n d  these \\-a- 
tcrholes. One nlay also prrsunlc iha; in the ~najority 
of cases the initial contact betuvecn cow in heat 
and a bull takes place hcle. The biggest concen- 
tratioils of rliino in the study area \i.cle observed 

around \vatczrholcs. During June, July and again 
in Octobcr 1966 twcnty-four hour observations 
wcrc carried out at the vario~ls waterholes in the 
study arrn. Because of the flatness of terrain and 
the small s i x  of thc pool, most of thc observations 
were done a? Kenostervlci. On various occasions 
two falllily groups \Iierc sccn at the \vaterhole at 
the same ti~?le. AI thougli they showed no niarkccl 
reaction towarcls one another thc fact reniains that 
thcy made contact. Al tho~~gh no such behaviour 
was observed in the study area various \vor.l<crs have 
rcmarketl oil thc playful bchaiiour of black rhino 
at the u7aterholes. Perci\.ai (1928). records -they 
gambol iri sheer lightness of hcart, romping like a 
lot of ovcrgro\irn pigs." IZitchie (1963), also clairtls 
that thcy are in playful tr~ood while at the water. 

cl) P a r e n t a l  C a r e  

I1 has been rrportcd that females are Inore anta- 
gonistic during the period that tlieir cal\-es arc still 
young. This is most probably d t ~ c  to tlic maternal 
instinct of these animals. In the study arcn aggres- 
sive behaviour by co~vs  ivith calves Lvas observed 
thrice. On the 31st hIay 1966. during the first re- 
co~inaissance of thc study area, h0111e rangc E, 
Fresh tracks crossing tlie road v:crc observed. The 
vehicle \ifas stoppccl and aftcr a snort a rhino charg- 
ecl. She hit the right hand mudguard with her 
shoulder and her horn made a dent on the door. 
*\S she made off, a vcry small calf was noticed. 
While ufatchi~ig the niale and female with her calf 
i l l  home range El on the 27th August 1967 an  
obscrl-ation was made that suggests protective be- 
haviour by tlic nlale towards the female and calf. 
They uerc  kept under observation all day. At about 
17.30 hours they startcd broivsing, moving slo\vly 
in the observer's direction. As the observer was 
sitting on a rock.; outcrop on the hill on which 
the rhino were browsing he had a clear view of 
all three individuals. Shortly afterwards the bantu 
assistant was sent to fetch a roll of filni from . 
tlicir vehicle. The bantu left the outcrop and 
cautiously made his \vav donrn the hill. Iic had to 
pass about 70 yards from the rhino group - still 
unaware of tlie obscrvcr's presence. The bantu thcn 
dislodged a stone ivhich rolled down the hill with a 
clatter. All tlircc rliino immediately stopped bro~vs- 
ing. The co\ir turned to face the direction from 
M hich the noise camc. The calf. who was about 15 
yards from her. moved closer and stood next to 
thc cow in line with her hind quarters. The bull 
charged about 20 yards past them. Whilc facing 
iii the direction from which the disturbance came. 
he srlorted twice. After about 10 minutes he relaxed 
and resumcd his browsing. The cow was still ap- 
prchcnsive after 25 minutes. 

Guggisberg (1966). mentions that all the colvs he 
watched suckling tlicir young did so while standing. 
Percival records orie lying down like a pig to let 
her offspring suckle. The author had the opportuni- 
ty of observing both FElfs previous and the new 
calf suckling. Also the small calf of FFP2 at 
Ornborongbonga (IJ,). On all these occasions the 



ftsmalc did so standiitg. Condc~~scd froni field 
l~otes are two csamplcs of female-calf activity dur- 
j,lg t l~c  periods of obscrvation: 

1. Female FEI \iritIi  previous call: 13th October 
1966. 
'Tcrnp: hlax. 33°C. Cloucl cover: 2/10: 0110: 0110 
\\rind: West 4 (Noon). 

Hours. 
0712 First observed. 130th arc browsing. 
0857 Both lic down. 
1201 Cow gets tip. 
1207 hloves closer to thc Tcrininnlia pru~rioidns 

trcc and lics do\vn. 
1440 Calf stands up. 
1445 After being iiudged b j  the calf the ec\v d s o  

stands up. 'i'hc calf lmeels tlo\vn ncxt to tilc 
cow, throwing his head far back ~ 7 h i / c  
sucltling. Tile calf's horn was quite long :I[ 

this time and i t  appeared th:it the abo\.c 
action \\'as either to prevent his horn from 
irritating FE, or so that tlic horn n o ~ ~ l c !  
not prevent him from reaching the udder. 

1456 Stop suckling. Calf renlains lying on 1 1 1 ~  

ground. 
1500 Cow also lics do\{ n. 
1506 A liudu passes close to them. Both jump up. 
1510 Calf lies doivn. 
1517 CO\%- lics down. 
1620 Cow stands up. 
1630 Calf stands up. 
1633 Calf lies d0ti.n. 
1610 Cow movcs over to anothcr shrub and stands 

in the shade with head hanging. 
1652 Calf stands up. Sioves over to co\v. 
1710 Both start broivsing. 
1915 Both still browsing. 

2. Female FE2 with ncw calf: 24th April 1967. 
Temp: Alas. 50°C hlin.: 17°C Cioudcovcr: 
3/10:1/10;4/10. 

-7ind: East 5 (Noon). 

Hours: 
0715 Cow observed. Bro\vsing \i.ith front part of 

body obscured by the shrub she is feeding 
on. 

0723 Slowlv moves towards another shrub. Noli- 
ce the very slnall calf for first time. 

0930 Aftcr moving about 200 ya1.d~ From the pla- 
ce first ohservctb shc lies do\\-n. Calf slow- 
ly moves about cow. smelling at various ob- 
jects cow included. 

1005 Calf lies down nest to cow. 
1400 Cow and calf get up. CalF siiclcles. 
1405 Stops suckling. Did not sucltle continuous- 

131 for thc ~ f l ~ o l e  pcriod. Thcy both lie tlo\vi~. 
1500 Cow stands up. Rubs both sides of the head . 

slowly against Tert?ri?lalin pr1tiiioide.s twig. 
(Bu!l-dozcr working in distance can bc 
heard). 

1520 hlovcs to other tree, rubs rest of body. 
Starts browsing. Still in this area when WC 

leave at 1800 hours. 

As cttl-I bc seer1 froin t l ~ e  above tlic calvcs sr~cltle 
at aboii~ niidday. Altllough 110 obscrualion could be 
madc i l l  thc stucijl area, i t  is quitc ccrlain that thc 
calf, cspccialljl 1.r:hen young, must also suckle dur- 
ing early ~ilorning ancllor during the evening \vhen 
1k.c cow is not actively rccding. 

AschaTfenl)crg, R., cl a1 ( 1  9G1), reportcrl Ihc follow- 
ing oil blaclt rhino ~nillc that was analysed in 
Erilnin. Thc c0157 fronr \vhich the mill; sample was 
taltc~l is a! the Cilester Zoo. The mill< was analysed 
for fat, solids-not-fat, Inctose. protcin, casein. so- 
luble proteins. non-protcin nitrogen, : ~ s l ~ ,  calciuni, 
phuspl~c~rtls, sodium. ~)ol;tsiil~n cllloride and iron. 
Tllc 111illi contained only a tracc of fat and less 
prcrlciri and calciilrn than ro\~.'s mill< but more lac- 
tosc. i'ap::r electropl~orcsis rcsolvcd thc soluble pro- 
tein fraction into at lcast five components. Thc to- 
La1 ascorl>ic acid: celciirtn pantothenatc and vit. 
B12 co~itcnts were sir~~il:rr to those ill  cour's milk, 
t\.hi.rcas valucs for ~iicolinic acid, hiotin, riboflavin 
and vit. 176 were lower and valucs for thiamine 
highcr. 

It has bccr~ noiiced by ol>servers that ~vhile the calf 
usunllg prcccdes the cow in the \vllitc rhino, the 
calf of [he black rliino usually follows behind. The 
author llc~d nuincrous opportunities tu observe this 
behaviour in the blaclc rhino in the stutly arca. Ob- 
servations suggest 1!131 ~?hiltf the ~ i ~ l f  is still verjl 
young i t  rrsi~ally follo\vs the mother. As thc calf 
grows oldcr this bch;tviour is less marked - 
especially when thc calf also starts brou.sing. 

Thc cow alld calf usl.lally bro~vse in lincs more or  
lcss p:~rallel. Once a co~v  and calf comillg dowfn 
to the wntcr was obscrvcd. The tour was lead- 
ing tflc \\.ay - about 200 xards from the \vater's 
edge shc stopped. listening and sn~clling the air. 
l'hc talc o~lly pauscd a moment, thcn wallted past 
the CO\\* to tile water allcl started dri~iliing. When 
alarinccl and running anay the calf al\vajrs follows 
tl:e ro\tJ. This be!~a\~ioi~r seems quitc natural 
considcrinp; the habit at black rhino usuallv . 
Ircqucnl. l 'hc uepctation is usually dcr~se and with 
the nioilicr leading the \\,ay she opcns a path for 
the calit. 

During the week of 'lhc 21th April 1967, an intcr- 
esting obscrvation urns madc. The previous week 
work started on the conslructioiz of a new road from 
Okaukuejo througll home range E,. Vegetation was 
clearctl in a strip about 30 yards witlc. After the 
prcl i~ni~~nry work. this rorrd was left ljtir~g like this 
for about six wcel<s. 111 this very loosc soil - graded 
into a slnooth surfacc - animal tracks crossing 
the road could be very clcarljr secn. Although rhino 
tracks were seen crossing this road on several days 
durillg this week it was only on T h ~ ~ r s d a y  morning 
(27111 April) that thc sm:~ll rhino's traclis were 1101- . 
ed sccorripanying thosc of the femalc across. This 
stlggests that the calF, \\l!iicli nras born on the 23rd 
April, was hidden by thc fe~nale for about three 
nighls. Nothing couitl 1x2 found i l l  the available 
literature of siinilar obscrvatioils made elsewhere. 
No obscrtations v,*cre cvcr made in the study arca 
rescnll>lirlg grooming I)cllaviour bjr t l ~ c  fcnlale to- 
wards the calf. 



Other a~~i lna ls  usually slizre (lie sanic: \s.atcrholc, 
and arca nro:li?rt i t ,  will1 rhino. On the \{~i:o!e tllere 
seems to be no relatio!lship bct\vccn rliino and tllc 
other animals. Ritchic (1963) rcporls that hc onlv 
lcnew of olle instance ~vllcro tllerc \\,as :i seemingly 
permancl~t association \:pith other a~iininls. This \\.as 
between two rhinos and a herd of buiialo. 111 the 
study arca, or the I<aoicove!tl, nothing similar \itas 
ever obscrvcd. 

Guggis11c.q: (1956) recortls Illat he oncc s : ~  :I sn~al l  
group of zcbra approachin6 n rhino at a gallop ::11c1 
swarm around it. Tlic  hin no got anl:oyed and 
charged Illrough thc~n and then trottccl aii-a). Sotnc 
thing Iiiorc or less sirnilzr \\;IS v;itl:c;rsed in t i ~ c  
study arca. On the 1Slh I',II~LIS! 1965 i\,lE, WLIS 

kept unclcr observation from a hill in tlic study 
area. A small herd of ;lebi,~ (Fylrus brrrclzel!i) was 
grazing in n parallel line \?it!] the dirccticn tllc 
rhino ulns talcing. Duc to the dense vegetalion i t  
could not clcarly bc seen uha t  \viis hnpi~ening bui 
sirddcnly t l ~ c  zcbra scatlclrd a\lPay \\.it11 tile ihi11o 
follo\\~iiig tlicm at a short distnncc. Tile zehra all 
calrle trolting back sniffing and snorting at tlic rhino. 
l i e  tlicn charged oncc more nt them and, slowing 
down proce~ded in the salrie d i r cc t i~ i~s  as before 
this litllc hy-pla). 

Thcrc csisls one record of an r l cphs~ :~  - rhino 
fight in tlic I<aokovcld. This occurrcd a t  a \s7atcr- 
hole near Otjitjekua about live years ago and was 
told by an IIcrero rnaii and was lalcr confinned 
by the Nnlivc Comnlissioncr at Ohopo!lo. Accord- 
ing to the story thcy came across tile carcass of 
a rhino birll near thc water with signs of fighti~ig 
in the inln~cdiatc vicinity. According to thc signs, 
tlie tight ni~tst have lasted a considcrablc ~ i m c .  They 
later foui~d an elephant carcass (a CO\$? ahout three 
miles fro111 the \vaterho!c, and frorn the tracts and 
the marlcs on her body it M-as deduced that she 
was the olhcr particip:~nt of the fight. 

On thc 8th September 1967 the ~ilale X.lE:, n.as 
kcpt under observation. .i\ herd of six ejephants 
crossed tlic area undcr observation birt thc rhino 
appeared to bc unawarc of their presence. About 
an hour alter the clcphants passecl, hIE:, crosscil 
thcir tracks. f-Ie irnnledintcly sniffed at the elcphallt 
traclts and backing up against a shrub, urii~atccl. It 
secrned to tllc observer as t h o ~ g h  thc fresh elcphant 
odour triggcrcd this bchavioi~r. 

'i 

Rilchic and Guggisbcrg bot l~ agree that rhino some- 
times contcst the right of way at watcrholcs 
with elephant - and somctirnes succecd. Iluring 
observalions at watcrholes in thc study arca 
several opportunities arose to ~ v a ~ c h  this rhino 
- elcphnnt bchaviour. In all the cases the clcphants 
WCC;: in tllc majority and did not even spare thc 
rhirta a second glance. The rhino waited at a dis: 
ta!!:" for the elephant to firlish thcir activities at 
tli: v.;:rcrhole. At the Keilosicrvlci \vindmill the 
pit:! ;:.I; dririlting trougfi's c;lpacity was oi~ly about 
t\iro i~:~:~d~.ecl gallons o l  \vatcr. Once a hcrd of  about 
hver:!!.-five clephant visited this watering place and 

stayed there for about t\iro hours. During all this 
limc a rhino stood waiting at a distance for thc 
clcpha~lt to move anray. J,aler during this sanic ob- 
servation pcriocl a rhino was drinlcing at thc wnlcr- 
lio!e when a hcrd of elephant appcared.The r h i ~ ~ o  
immediately left the nlatcr and only rct t~rr~ed t~ftei  
thc clcphant liad Icft, about a11 l1our and a halr 
later. T11is behaviour might be different \t7Ilen thc 
r l~ino is ,confronted with only one -or a small hci.d 
of elephant. 111 Simon's boolc, "Bel\\leen Lhe sut:- 
light and thc thunder" a photograph appears cif 

Ihrcc rhinos drinking at "gorras" dug by clcph:in~, 
\i*hilc cfcphnnl and buffnlo stand around. 

\\'hilt brou,sing, or during [lie midtiajr rest. rhino 
siioirr little intcrcst in thc activities of other m a n -  
~tials in the vicinity. Once while following a rhino. 
a hcrd o l  zebra (Equus zebra hnrt11ranltoc) noticed 
l l ~ c  obser:,el- ant1 made off \\.it11 thc usual noises a~lrl 
snorting. 'l'lic rhino stopped browsing, scc~iiccl to 
satisfy hirnscll thzt it indccd u.as zcbra and thcn 
continued feeding. Tt did not. as most other animals 
would have dune follo\\r the starnpcdc or try to 
locate tlie origi~i of tllc disturbancc or bccomc 
Inorc alert. 

Tlic very popular alliance bctwccn rhino and ox- 
peckers (family lluphagidac) seen elscwlicrc on the 
Al'rican continclit is entircly absent in thc Iiaolto- 
veld and Elosha National l'nrk. This is riiost prob- 
ably due to  thc fact that tl~ese areas fall outside thc 
ospeclicrs distribution limits. 

A group of clrongo's (Dicrrrrus adsir~rilis adsir~rilis) 
\lrcre once obsrrved to swoop cIo\trn and catch in- 
sects as [hey flew up in front of a rhino. Tllc 
birds perc!iccl on surrounding shrubs while waitilig 
fur the insccts to fly up. The birds left after a 
n.liile. apparently, the rhino who was busy feeding, 
mo\red for\\.arcl too slowly to satisfy their dietary 
nccds. 

f )  D a i l y  a c t i v i t y  c y c l e  

11~1 watching blaclc rhino in the study area it \+as 
at first thouglit that their t\vcnty-four hour day 
could bc ciivitlcd into t\vo periods. This would be 
an active late afternoon, night arid early morning 
pcriod and a non-active greater part of the day 
period. 

\'cry little infornlntion, apart from thc time when 
the animals came down to the water. could be 
gathcrcd about activity during nights. In h o n ~ e  
raliges E l .  Ez and PI thc animals urcre frequcnt- 
IJI I'ound quitc close to the watcrholcs. (From three- 
quarters to onc and a half n~iles).This leads to 
the question, i~ l i c r e  and how do they spend their 
lilnc d u i n g  thc night, as they drink between ap- 
proxinlatclg 1900 and 2200 hours. 1:ollou~ing tlie 
tl.ncks (this was extremely difficult and not possible 
on most of thc occasions) it was found that at 
onc or more places one would nearly always find 
a trampIcd arca and sometimes fresh dung. This 
indicated that they spent considcrablc tirnc there 
(luring the night. From this point on\vards to tlic 
place where thcy took their midday rest, the vege- 
tation shoii-cd signs of browsing. 



1, \tJas found difficult to believc (hat the rhi t~o 27/28 h1ily 1967. 
,vould be activc iron1 about five o'cloclc in the after- 
,,,on till about c!even o'clock thc rolIoa.ing morn- 
ir;g - an activity pcriod of about seventeen hours 

of ~wentj-four .  The tralnpled areas obsenrcd. 
h,~wcvcr, suggest an inactive pcriod some tinie dur- 

the later nighl. 

[)i~rilig May 3.967. a black ihinoce1.o~ bull was im- 
l~tobilizcd near Wercldsend and transported to thc 

bonla and exercise camp at Ombii<n, near 
~ k a ~ ~ l : u e j o .  Aflcr the animal hricl spcnt fourteen 
days in the camp i t  was consiclere~l to have acccp~cd 
ils tlctv cnviroilmenl. 'lhe animal \$.as Iccpt unclcr 
constant observation for a period of 207 hours. Total limc active: 1.06 hlill. 
Careful notes \\:ere Iwpt on all its nctivities txventy- Total time not active: 8.56 Alin. 
four hours a day. 

~ h c  daylight activilics of the capturcd rhino cor- 
responded wit11 the tlaytitne activities of the rhino in 
~ h c  study arca. I t  was presumcd lhc~.cforr. that thc 
activities of the animnl during the nights ~vould bc 

t t o r c  or less comparable io iis normal activities in 28/29 hIay. 1967. 

nature. Table 9 slio\vs the typical ~~ight ly  activity 
behaviour of thc captive animal during the ohser- 
valions. Thc observations were carried out from tlic 
25111 h4ay. 3967 to thc 2nd June. 1967. 

Time 

2038 

2 145 

2226 

021 5 

0100 

0610 

Table 9. Nocturnal aclivity pattern of a captive Black 
F:hi~ioceros in South \\'est Africa. 

Pcriod 
Action 

Down 

Up-hIovc-Nil~blc 
Doun  

Up-defecatc 

Down 

Up-feec! 

26/27 May, 1.967 

Time 

2030 

2200 

2220 

0010 

0025 

0145 

0156 

0620 

Time 

2045 

221 0 

2220 

0150 

0155 

0505 

0515 

0612 

0.4 I 

0.25 

Action 

Dou.11 

Up-Nibble 

Down 

Up-defccatc 

Down 

Up-fced 

l'eriod 

Activc I ~ o t  ;iclive 

1.07 

3.49 

0.20 

0.1 5 

0.1 1 

Total time active: 0.25 1\Iin. 
Total ti~iie not active: 9.02 Min. 

Action 

Lies clown 

Up-hIotqc about 
Lies cloivn 

Up-hIove, defecates 

Lies clo~vn 

Up-X~OVC 

Lies dowil 

Up-Feed 

I 

1.50 

1.50 

1.20 

4.24 

Time 

2015 

21 1.0 

2140 

0230 

0255 

0615 

Period 

Active / ~ o t  active 

Time 

2045 

2200 

2252 

0020 

0035 

01 50 

0159 

051 0 

0527 

0630 

Total time active: 0.45 Min. Total tirnc active: 1.33 Min.  
Total time not active: 9.15 Min. Total t i~nc not active: 8.12 Min. 

'. 
Action 

Ilown 

Up hlovc-Nibble 

Down 

Up 
Doti~n 

Up-feed-defecate 

Period 

Activc [NO! active 

0.10 

0.05 

0.10 

Action 

Dowri 
Up-feed 

Down 
Up-hloves-about 

Down 

Up-restless 

Down 

Up-Slove-about 

Down 

Up-feed 

Period 

Activc IU I o l  active 

0.50 

0.1 5 

1.25 

Total tirllc active: 0.46 hllin. 
3.30 l'otal tirnc not active: 9.04 Min. 

3.10 

0.57 
29/30 May, 1967. 

0.52 

0.15 

0.09 

0.17 

0.55 

5.00 

3.20 

1.7 5 

1.28 

3 . l5 

3.11 

1.03 



Total tiinc acti\,e: 0.2-1 hIin. 
Total time nol aciivc: 9.47 Xin .  

Timc 
W 

Timc 

2019 

2235 

22.52 

0230 

0257 

0730 

0735 

Period 
i\clion 

Not  active1 Aclive I- 

- 
Acl ioil 

Lies do1s.11 

Up-Nibble 
Down 1 
Up-MO\ e- bout 
1)ov:n 

Up 
Stari Seeding 

Period 

Active l ~ o t  activc 

D own 
Up-Move-about 

l) o ~ v  n 

Up-hlove 

Dovm 
Up-hlovc-ebo~ti. 
defecate 

Do\\.n 

Up-Slovc 

13o\>:n 
Fecd 

0.1 7 

0.07 

Total time aclivc: 0.55 R,Iin. 

2.16 

3.38 

3.53 

Total tinie not active: 10.35 Min. 

between 0145 to 0240 hours. This aclivity \{.as 
usually limited and consisted of thc animal rising. 
trampling around, nibbling and on lo:ir occasions 
defecating. hiost of the activities might bc attributed 
to the abnorrtlal conditions in thc boma. It is ilormal 
for an aninial after lying down for a ccrtairl pcriod 
to get up to esercisc its muscles. Table l 0  sho\l:s 
a n  activity rhythm during 1200 to 1300 hours \vhich 
correspo~ids \r.riih the acti\itJr rhythm slioived by the 
captive animal during thc inactive period betxeen 
0145 to 0240 hours as sl.ou;r~ in table 9. The reasons 
for the activity rllythm in table 10 is probably the 
same as for the activity rliythni in table 9 viz. cser- 
cising its rnusclcs. Anotllcr reasoil might be how- 
ever. that the sun has moved so far that the ani- 
mal has to move to iollo\ir the shade. 

(Thc observation is made from the tirrlc the anin~al lics 
down f o r  the First time in ihe e~cning  - t i l l  the time of thc 
firsi fccding the lollo\~:ing morning.) 

Tlic observations suppori the speculation o l  a rest 
period during the night. The average Icngth of this 
pcriod Tor the capiive rhino was  9.17 h o ~ ~ r s .  Therc 
are indications illat in naturc an activity period of 
six to seven hours csist. An innclivc period of 
this Icngth will alloiv for a visit to the \valcr. sub- 
stantial bro\vsing:.pnrlicipalion in social activities 
andfor lrlovement back to t!~e I i ~ m e  range. In cap- 
tivity no timc is wasted in ~nov i i~g  around loolting 
for food and tile animals l l a \ ~  lriore time to rcst. 
It was found in cattle (Wordcil 1.950), that they 
spent scvcn to eight hours pcr day grazing. Of this 
timc only about Fivc Iiours c o ~ ~ l d  be counted as 
actually emploj.ed in gathering herbage, the re- 
mainclcr was spent in \\~alliing short distances. On 
thc avcragc. 60 pcr cent or the grazing was per- 
formc~l during tnc dal and 40 per cent during the 
night. 

Apart Cro~rl the othcr periods of aclivily thc captive 
2nirn;il slzo\\led a re!Iier marl<ed rhythm of aclivitg 

Figure 1. 21 hour activity pattcrn oE black rhinoceros in 
South \Ve<t Africa. 

The observations on thc captive aninial indicate 
two activity peaks during a tn-enty-four hour pe- 
riod: 

(i) Early morning pealc and a 
(ii) Late afternoon-early evening peak. 

The authors suggest calling the pealts: 

(i) The clawn activity pcriod; and 
. 

(ii) The d~tslc activity pcriod. 

Studying table 10 it secms as though thc dawn 
activity pcriocl is the more important of the tu7o 
activity pealts. It  is felt. however, that t11e table does 
not reflect tlie dusk activity pcriod accuratelj~, 
mainly because so few obscrvations could be made 
after sunset. The rhinos are activc for at least 
another three hours after sunset. 



r;,t,lc 10. Twenty-four hour. activity pallcrI: of Black 
i:\~inoccrOs in Soul11 \Vest Africa.' 

Lying 
down 

During the study sevcral behavioural activities of 
thc blzck rliinoceros dlirjt~g tlie dusk ac~ivity pe- 
riods \vcrc obscrvcd \vliich suggests tliat this 
acti\-itg 'period is tlie more importar:t onc i11 
nature. The activities arc briefly listed bclo\v but 
are discussed else\vlierc. 

(i) ?'heir habit of drir~lcing water in the late 
afternoon (IV, c. Drinl;ing habits). 

(ii) The fact that t hc j~  usually coy;cr longer dis- 
tanccs during this period, (V.i hlo\*cnient). 

(iii) The tendency to scatter their dung with 
grealcr regularity during this period (V,h Sa- 
nitary behaviour). 

An aspcct \\liich might have an inflircilcc on the 
dusk activity period of the rnino is the rnoon. Dur- 
ing tlic study 110 opportunity arose to do criy ob- 
scrvations. Mr. F'. Gacrdes (pers. cor~r. 1967) ob- 
served that tilc full moon had a-marlced influellcc 

on the activity of lcuclu. gc-rnsbolc and the sillaller 
antelope. Ilurlng the periods of ncw liloon the 
ani~ilnls are much less active. 

g) \ Y a l l o w i n g ,  d ~ ~ s t - b a t h i n g  a n d  
r u b b i n g  

lihino in ccrtain parts of East Africa seem to in- 
rl~llgc nlorc frcqueiitly in the \ ~ ~ a l l o ~ ~ ~ i n g  habit than 
those in Souih West Africa. Both Citchic (3963) 
nllr! ~ u ~ g i s b e ~ ~  (1966) stntc tliat rhino frequently 
\v:rllow a fk i  thcv h a w  quenched thcir thilst. I\/Iost 
or  tile pernlanent n~aterliolcs in South West Africa 
arc sitnsted in rocky localiiies unsuitable for wal- 
10\17iiig. In tlic I<aokoveld and \i7cstern ).:toslia Na- 
tional IJar!< Ihcre arc only a few ploccs suitable 
for v;allo:ving throughoul !hc rear. During this 
studji wallviving at ~v:~tcrl~olcs was never oncc ob- 
scrvcd. altho~lgli considerable time \vas spent near 
Illern. 

I n  the study area most of the wallon ing activities 
obscrvetl tooli place during the rainy season in 
rail1 uVatcr pan.;. These pans arc rcgularly visited 
\~,kcn lhej contain ~ a t c r  and some of thcm seem 
morc popular t h m  otlicrs. 

Several rcasonr arc ofierecl to esplain the  allow- 
ing beha\riour of rhino. Olic of the most colninon 
is that li:e  hin no rolls in the mud and aftcr tliis 
has balicd dry. the mud falls off or is rubbed oif 
together ivith the ticlcs. Ticks on rhino in South 
\\lest Africa \{.ere found ro occur under the tail 
c~rouiid the anus. n hile the co~?centratcd rubbing 
efiorl by rhino after a \vallon. is directed to the 
sidcs of tlie body. 

According to Gugpisberg (1966) wallowi!lg is "Lhc 
l~rost import:nt and most efficient way of cooling 
down anti \t,licri rhinos come to drinlc they al- 
most al\vays take tlic opportunity of rolling in the 
n~utl for a \tl~ile". Goddard (1967). statcs thzt 
this is uncloubtedljl a metliod of cooling, and dis- 
poses o i  cscess heat accumulated in the body dur- 
ing ilie day. \frhilc this could be true there arc 
s e \ ~ r a l  other factors tliat 111ust be borne in mind: 

(i) Godclard (1967), statcs that more than ~iiticty 
pcr ccnt of the observations of rhino M-al- 
lo\:,ing \vcre notcd between 1600 hours and 
l800  hours. Guggisberg (1966) implies that 
rhino usually drinlc and wallow at sunsct or 
later. As the maximum daily temperature is 
usually reached at midday the environmental 
temperairrre is well on its way down by 
sunsct, when \vallo\ring takes place. 

(ii) I-lartlioorn (1965) has shown with the aid of 
teletnctry how a blaclc ihino's deep' body 
tcmpcrature drops when the aninlal is in- 
acti1.e in the sliadc (scc fig. 2). Resting. 
during the midday heat, is tlie normal oc- 
cupation of !he a'nimal. accordingly vcry 
littlc hcat is accumulated in thc a~iiinals body. 

(iii) Allhough Guggisberg states that rhino c10 not 
perspire it was found that they do in South 
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I'igulc 2. The dccp body Iciiiperature of a 2-year-old Black 
Rilinoct'ros. (,\Slc~. Eiigll and Narthour~k, 1965.) 

\Vest i\fl.icn. This was recorded cluring thc 
imniobilization and translocation of rhinos. 
I t  riiigtlt be argued that these animals were 
undcr stress; perspiration, l~o\vevcr, was also 
noticed in animals lying up  during ~ l i c  mid- 
day rest (10.4 Relative humidity). I'crspira- 
tion could thus contribute in lowering the 
body tc~npcraturc. 

(iv) That the greater number of rhino it1 South 
\\lest Africa do not wallo\v during the nrarni 
dry season ol the year bccausc of thc lack 
of suitable places. Obviously these animals 
have to rely on some other mecha~iism for 
lotvcring body temperature. 

Iluring the drg season the rhinos usually talcc dust- 
bntlis. Guggisbcrg (1966), states that sarldbathing 
usually f o l l o ~ s  \vallowing. In South lTrcst ACrica 
i t  was found that the prcferrccl sanclbatli spots arc 
tlepressions ir-oln out by zebra rolling and filled with 
a potvderg dust. At  Renostenrlei there is such a 
clepression about a hundrccl yards from the water, 
next to the rhino footpath. On the 6th October 
1966, in home range P,, MP? \{>as observccl roll- 
ing on the hardpaclied st~rlacc of the red soil in 
[his area. 
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 pia!^: IS. A locali!y uscd by b o ~ h  rhino end mountail] wbra (Eq:rzrs zebra 1rarft~in1111aeJ for dust bathing. 
P i ~ u t o  hy 111. P. S. Jouhcrl 
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Rubbing activities can be divided into two distinctly 
dilfcrcnt categories. The first usually talies place 
after the animal has trilcen a wallo\v. The boles o l  
trees surrounding the rcrinnrater pans are often co- 
vered by mud. At one of thcsc pails a rock about 
eiglitcen inches high was preferred. probabljr be- 
cause of thc sharp edges. On the farm Landeck 77. 
in tllc Wclivitschia tlistrict, tree stumps n ere also 
used as rubbing posts (Scc plate 19). Rubbing of 
the first catcgory is usuall!~ a \rigorous niovemcnt 
against a tree or any sturdy objcct. The shoi~ldcrs, 
the sidcs aud tllc hind quarlers of thc body receivc 
most of the attention. This rubbiiig Inay however 
also Laltc place \ilitlto~~t being precceded by a wal- 
low. h4E- was observed one morning after he had 
finished browsing. to rub himself against a ternlitc 
nioulid. Aftcs rubbing both sides of lhc body. he 
rubbccl 11:s horn, occasionallj~ trying to push it into 
the mound. 

side against a twig not thIclter than a man's !Ii~inib. 
Apparently this is also an enjoyable pastime. D:i!-- 
ing this subbing process the neck and sidcs of the 
head rcceii-e most of the attention. The c a p t i ~ c  
rhino as nrell as others in the slucly area, \\.ere ob- 
served to indulge in this activity. 

h) S a n j t a r y  b e h a v i o u r  

No oilier single aspcct of thc blaclc rhilioceros 
aciivity has ca~~sccl so much controversy as tilc 
activity din-i~ig \vhich the dung is scattcrcd. Nu~nci -  
ous possible causcs for this bcliavious have been 
17ut fortvard. According to Ritchie (1963), the na- 
tive cxplanalion (Eas! Africa) of this habit is 
thal the r!lino was ordered by thc clcpllant to 
scaiter their dung bccaucc it lool<rtl so much tRc 
sntne as the elephanl's and they (Ihc clcphants) dis- 
lilicd tile idea. The Zuli~s believe that the rhino i s  

Thc second rubbing activity lakes place through- lookirig for a ~nytllological neccllc \\~hich the first 
out t l ~ c  ycar and more often after the early morn- rliino put in his mouth for safc lieuping aCLcr a!i 
in:: hro\vsc and during the midday rest. This rub- the animals had se\vcd ~hcmselves up. Tile rhi i~o 
bing is a lnore delicate process than the previous then saallo\ved the needle by accidcnl a n d  all ii:u 
activity described. They rub, or scratch. the one rhinos have been loolcing fo: this ~icccllc ever sinct:. 
sidc or [heir liead and neck and rhcn the other Another popular reason given is I1i:lt the rhi11o is 

Plate 19. Trcc stumps are sonie(irnes preferred by rhino f ~ r  rubbing. Photo by E. Joubert 



subjected to constipation, due to its diet, and alter 
]la\ring finislicd defecating. iiicl<s thc clung apart 
i l l  blind fury. Thc habit of rhino to clcposit dung 
in certain limited localilies was also used at olie 
slagc to coiifir~n their supposed territorial behaviour. 
~ ~ e t a i l e d  stucly during the last few ycors brought 
otlicr probable cxplanations to light. \Vorl; by Gug- 
gishcrg (1966), and \'oil SrlienItel (19G5). iildicatcs 
11131 thc scraping 2nd ilrirlatirlg activities of tlic 
111aIc rhino at timcs beco~ne prxt of thc sesual 
hrhaviour. Scraping bp females is more or less 
ititended to be eran~ples for their golrng calves. 
Csperin~cnts b y  Godd:~ctl (1 967) in tllc Ngorongoro 
crater prove that rhino are able to folloxir faecal 
sccnt trails. 'l'he scrayillp rno\rcrnents of the hind 
legs smear the hind fect, \rhich l e a ~ c s  ii scent trail. 
C;otldard suggcsls that thcsc scent trails enable Ihc 
ariIri~al to orientate itself \\~itIiin its holnc range. l'he 
tcrrain within the study area unfortt~nalcly did not 
allow for any esperimcrilal work of this Itind. 

\'on Schenlccl (1965) is liiost prohably right \vhcti 
11. assiir~~cs tliat the scrapilig of dung and cpray- 
irig of wine in rllillo arc a form of rnnrking. hIarlt- 
ing he dcfines as '.\vhcn a mark is sct which per- 
sists and can bc perceived by other nleinbers of 

the species and thcrelore malccs possible an indirect 
contacl bc.t\sreen tlicn~". He catnc to ihc ronclusion 
tliat the siuglc beha\~iour patlcrns hclo~~ging to 
aiarl<ing can be obscr\ed as signs or excitation 
when t\i70 animals meet. but also \\ilien rliinos lneet 
indircclljl by means of marks. Occasionally a n  2g- 
gressivc colnponcn[ in the cscita~ion is undcnial?le. 
especially in male - in uilicr coscs marki~lg rathcr 
exprcsscs an- atrnosphcrc of fatniliarity or solitlarity. 
According to \on  Scl~enkcl niarlting has important 
l'unctioiis for thc population: 

( i )  thc indirecl contact amongst indi\~iduals of 
21 population; and 

( i i )  thc modelling of thc en~~ i ron~nen t  as home 
range which is adjusted to tiic life of the 

In  the studv area and with thc captive animal at 
Ombil<a the following observations \vc;.c tnacle. The 
act of defecating usually follows the sanic pattern. 
\Irheri rcaching thc du11g hcap the nnimal usuajly 
\!vallcs slo\vly across it \vitlioul any pcrccptihle In- 

dication of smelling at it. At the far end of the 
heap i t  stops and cloes a fcw prcliniinary scraping 
movcnients with cacli leg. \Lrhilc I<ecping the front 

Plate 20. rZ rhino scattering dung. Photo by W. P. S. Joubert 



legs stirf it slo\viy sliufflcs t!~c Iiii1dlegs for\\-:trtl 
until tllc hind-qitariers project nl a n  nnglc bacl<- 
w:trds. lrllc tail is cu:lcd tight ovcl- thc small OS 
back. Tiic animal then proceeds to tlefccate. FIaving 
fi~iisl~etl. the nniinal scrnpcs both Iiintilegs in Ll~rce 
or  lour vigorous muvcments t!lrougll the di~tig - 
sotiicLirncs slon-lg n~oving lor\i~arcl \\-liile doing so. 
l'llc :liliinal then \\':~i!is orf, usuallj~ \vitiloi.it any 
baclavard glzncc. Coildzrd (1967). iouizcl thni the 
rhino ill  the Ngorongoro crater snil'i'cd tit thc c111ng 
pilc cxten~i\~elg bcfnre cl~fcca[il:g. This bci~n\iio~rt~ 
niigkt bc clue io ilic l i i~i i  rtiiilo population in thc 
craicr anci thc cx!c!:s~~e oocrl:~l)j?ings of home 
ranges. 'i'i~e anin;als there mii:iii l>c constantly on 
thc :;!cl[ Tor s t ran;~ iiidi\.iduals. I n  iilc stucly :~rca i t  . 
\V,?;; found t i~a t  the il1il:;ii1111:11 i ~ : : t ~ ~ b ~ i .  01 indi\!iclilajs 
thal mil:lii pnss a ce r in i~~  clung pi!c, ruvourablg si- 
tunlccl 'c11 route' t i ~  a w:iterhr:ie ivould be thrcc 
di:rin: tivcniq-four Iiours. During l . 1 1 ~  lime of sfudy 
no strclngc ii~iii\~iiiuats were noiic.i:d in the Iioiiic 
I-n~~gcs. 'J'his wo~~lcl sligyx.1 that hcc;:l.:se of frimilia1.- 
ity ~vitli other rnci:ll:!crs oi' the gi-oup andior tllc 
clall tlic rhino in [l;:. study area is less inclinccl 
to smc!l 3t the cllrng c:::ccpt possibl~r on pcrccIvir~g 
a strange snlcll or \\,hi.r! scsually sti~nul:rted. 

11 was also observed that tllc Ic~ ig t i~  and tlcptl~ 
of fwro\\.s, caused by scr,iping. tlilfcr it? the sam:: 
t\-pc or soil. This zuggcsts that thc inicnsitics o f  
thehe tnovcincnis a120 tiiffcr. On only one occasion 
a rhii:o (hlE,) \vds c)bs~~r\cd s!:tslling at a ~nopnne 
bus11 with its horn aftcl- dcfec:~lion (platc 29). 
It o.as lie\er ob,~cr~:.tl nor was ail); indication 
fo~~ncl  of rhino scatlc~-ing dung v;ith ?l:cir horns :IS 

is so:nciimes sialed. 

During obstrvatiotl:: in the study nrco i t  was noliucd 
that rIii110 lerid to scatter their clitrig morc c)Stcn 
during tlic dusk activity pericd. Mosi of this scrap- 
ing :~cli\;ify talres. p l ~ c c  along foolpatlls leading to 
thc n~aterholcs. Iluring the dauw rictivity pcriocl 
tile a!iinlnl is u s~~a l ly  \\:ithin his home  ra!:ge \\.lic~.c 
defcc:iting is frequently r~ot  accornpnnicd by scrap- 
ing. Tllc rhino in captivity at O~nhilca scrnpccl 
nearly e\;ciy time lic dcfccrifcd. 

In thc siucly area durig  as cicpoi!rcl :it t!~c follow- 
ing lo:.:~lities: 

(i) Along the lootp:lf!~s i c r ~ d i ~ : ~ ,  10 the \vatcrl~olcs, 
tile dista:lccs irl b?tuvee~l beconling shortcr lhc 
ncnrcr one gets to Ihc T:.'~~cI.. 'Tile deposits 
along thesa.,fuolpa!hz \ierr ini~ariribljr scattcr- 
cd. No du:lg cvcr not;:cd in the \valcr's 
cdgc, the bcsl csanipI~s being a l  Springbolc- 
w:tsser and Ombaruntlu. I:icpliant dcfccate 
and urinate at \va!crholcs, sonictimes bc- 
louli~lg the \later to such :rn ester11 that i t  
is hardly utili~ccl by o!her gnme. 

(ii) Thc rhino footpa!Iis leadin:: io \vaterholes in 
thc study arcn had to pnss in mo>t rascs over 
ridges aiid hillh. In a!l the ii~st?nces large 
clepositr can I>t. fclund just v,.hcre thcse fool- 
paihs pass ovcr the hill top. AI solrle of thesc 
localities dlc ciuiig is aborit t;vclvc inclxs 
deep and sprc:~c! nlong thc raoipatlr for five 

to tcn yalstls. No other deposits of  this size 
\\?ere rotlnd an\:ivhcrc else in the study nrca. 

(ii) At irregular jntcrvals on the tops of the ridges 
and hills that arc frccjuentcd during thc stiln- 
riler ~ n o ~ i t h s  in the study arca. Defecation is 
frequently no: accompanied with scatiering 
bellaviol~r. Defecation might occur on oIci 
dung. 

(iv) At randu~ii localitics tllroughout thc plateau 
a i m  of so~ize ranges. Dcfecation scldo~rl QC- 

curs oil old localitics - the possibilitics of 
the rhino coming. across old dung arc less. 
due to 111e cxtcnslvc arca. Scattering of diang 
is usually limited to sites a l o ~ ~ g  the roads 
crossing this area. 

The rhino in captivity tlcfccatccl four to five times 
cvcry txveniy-Sour hours at in.egular intewals. The 
rhino in the slticly arca \\-erc also obscr.vcd to dc- 
iecatc niose than twicc during a twc~~ t~ r - t ou r  hour 
period. 'i'lic lilost constallt defecating t i~nc  in thc 
captive t~niinal c1uri11g the pcriod of obsci-vaticn 
was cvcrg morning between 0603 to 06-15 hours. 
'I'his carlj: morning clefccating habit \i as also notic- 
ed iii the sl~tdir area. lluririg this defecaiing activity 
~no rc  dung was dropped by the captivc animal 
(3  -4 balls) I ha11 any other t i~nc  during the hi-em?;- 
four hour pctiod. In the study arca this also 
seemed to he the case. I t  \\.as observed that the rhino 
in capti\-ity uhen passing his dung pile ilsually 
stopped and dcl'ccated, sometimcs depositin: only 
onc ball after standing for four to five minutes. 
The same behaviour was observed in thc study 
arca. On 20th April 1967 the malc ME? was kept 
under obscri aiion. Lluring tllc damn activity period 
he crossed his oivn dung deposited only a feu- days 
previously. (which he scraped at the timc). and 
without sniffing at it, paused a rnorncnt, deposited 
one ball and moved off n.ithout scrapinz. This 
~vould suggest that rhino arc stinlulatcd to defecatc 
tl~rough both phsiological and psycl~ological impul- 
ses. Physiological \!?hen ihc nccd should arise nnd 
psychological \vhc~~cver  passing a duiig pilc. They do 
~ io t ,  ho\vc\cr. defecate at evcry dung pile they pass. 
In the capti~te ariirnal urinating sometimcs pre- 
ccedcd or follo\fcd defecation by only a few mi- 
nutes. But ncithcr thc captive ani~nal nor any rhino 
in the siud~r arca cver defecatcd and ~ ~ r i ~ ~ a t c d  at 
the sa!:lc tirr~e. According to Ritchie (1963) elephant 
Srcquentlj: c10 so. In the rnalcs the urine is sprayed 
backwards through the hindlegs (plate 31) - usua!- 
ly agaiiist a s1lrub. On top ol' one of thc hills the 
footpath to water passes closc to a mopatic tree 
which grows within a clung pilc. The bole of this 
trec is colerecl bjr a n~hite  coat of urine. In COII- 
trast with the malcs the fclnales usuallj~ did not 
urinate against shrubs. 

Movemciit is one of the cliicf means by which 
the highcr a~lirnals maintain th~mselvcs within the 
fa i~ ly  wide limits of ecological nor~nality (Darling 
1956). J t  was found that ~ i t h  the black rhi~~oceros,  



I31,ACIC RIIISOCEROS. ECOI.OGY A X D  l:E:Mi\VJOCIC 37 

Piatc 21. A Iliupaiic bush al:cr a rhino slashed at i i  Iv i ih its Iior~i. Phuio by E. Joubert 

Ino\rcn~cnt is pri~nariljr induced by body rcquire- 
mcnts, i.c. [he need ro fccd anc1,'or to qucnch a 
thirst. The physiological process of rcproduction 
:tnd the i~fluciices of climatic factors also contribute 
t:, [hc movcniclit oC black rliinoceros over the liomc 
rangc. l'hc influence of the laitcr tivo in move- 
ment is. I~o\\~cvcr,  much more variable. 5Io\emcnt 

t i  (he blnclc 1.11inoceros nlay be dividecl illto daily 
I ~ I O V C I I I C I I ~ '  scason31 movement: and wandering. 

No  clcfihitc ii~fo:-ination 011 the range of daily move- 
Ixcnt has 1~cc11 published. Guggisbcrg (1966), re- 
ports that  long thc Uaso Nyiro, rhino are said 
to t r a ~ c l  cig11t to lcn miles to iirater and back into 
the i h o n ~ h ~ ~ s l i .  Kitchic '(Y963). states that the fccd- 
ing arca is usually situated S to I S  miles frcm 
water. Guggisl~erg reports Llmt in \\-ell-watcrcd pla- 
ccs, like Aniboseli and RIara Reserves. many of the 
r1:ino I?ardly ~?lovc n1orc than two to thrcc rniles 
in l~rrenty-four hours. 

lle states tliat one individi~al docs 13ot nlove niore 
than n C C ~ V  liunclred !ards Eronl his bed in hvcnty- 
~c)L!I. l?oilrs. I f  \ \as Eoi~ilcl in the stuclg arca that 
apart from :he regular visits to the xi~:~terl~olcs the 
movement v l  rhino were For thc greater part very 
i~l.cgular. Movement within thc homc rangc is high- 
ly unprcclictable. The avcrage claily distance cov- 

Platc 22. Damage done to vcgetatioii by rhino scattering 
dung. Photo by W. P. S. Joubert 



1 Plate 23. /\ 111ale rhino urir~aiing. Photo by E. Joi~bcrt 

The ncolaest water is the seasonal u,atcrhole 0111- 

baruntlu, whicli lies npprosinlately l 6  miles to thc 
north \vest of the abovernentioned hills. During 
this pcriod the animals covered thc total distance 
of 32 lllilcs every second night. 

ered by rhino in their home rangcs also shows a 
great vi~riation. 

In the study arca the distance covel.ed by onc indi- 
vidual during the coursc ol twenty-four hours may 
vary fl.0111 one to eight niiies. Because of individual 
variations i t  is impossible to give definite figures. 
As onc moves west, thc diffcrcnce bctweci~ the 
rnioimul~~ and masinlurn dislanccs covered clurilig 
twenty-four hours bccorncs greater - mainly due 
to tlic resulting larger home ranges. During hlay 
1956 n series of observations were carried out in 
three sr~cccssive~days 011 the sarnc Family group in 
the sill)-desert region. at Springbol<\vasser. l'hc first 
day tliey rcstcd three ~iiiles from thc \vaterholc, on 
the sccoltd day thcy rested \vithin two hundred 
yards frorn the watcrhole and on thc third day 
sister11 nliles anray. During thc 1966/1967 rainy- 
post rainy scason a family group of rhino utilized 
a rangc of hills hvcnty-five miles \vest of Orupem- 
be. 
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Although indivicl~lal variation does exist tilcl-c seen:s 
to be an inclination by the rhino to nluvc over 
a greater rlistnnce dui-it~g tlic dusk ncii\*i:y periocl:; 
than during tlic dawn activit!i periods. 'l'hr n!lint;ils 
i~sually visit thc \~;at~iho!cs during this t!:ts!c activity 
pcriod. As has been stalcd pt-cviouslj., i!:e anima!: 
whose home ranges arc somc ciistancc. lro~n the v;;:- 
tcrholc first cover this clistancc aftcr drinki:>g \va- 
Icr before the). start active bro\vsing. 'l'l~is tlistulicc. 
to and from tile water h;~s io bc addcil io the t ~ i . 1 1  
distance covcrcd during i i l ~  dusk ;~ctiviil. pcrio:l. 
h'lovemcnt dtrring the dn\\.li activjly pc;-io:! u~u:~l l j .  
only consists of the distance cove~.ctl d!iring t l ~ c  
early moniiiiy bl-u\:~sc to thc middav rt:stine place. 

S e a s o n a l  R l o v e n i c n l  

As already nlcntioned, l11c blacl; rhinoccius shc..vs 
an inclii~ation for seasonal rnovemenl i:.i:iiitl itlc 
home range. In the study area it consists cf vaguc 
preference fol the hilly part5 duriilg fflc nnr.-l;iiliv 
season and a p1,cfcrence Tor the pl,iieau ctur i~~:~ 
the rainy scaso~l. In the tlcscrt rcgio~: \\~i:h jargcr 
ho~ne  ranges. and sub~equetitl>~ l o ~ ~ g c r  dl:ianc~s to 
cover. this se:lsonal niovcintnt is I?I:YII lilorc 
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Plate 24. A rhino sleeping. Pholo by E. loubert 

nlarkcd. The tnovenlent in thc sub-dcscrt rcgion is 
usually along tlic dry river courscs. These n~ovc- 
mcnts have bccn recorded along thc Springbolc-, 

-?jab-. hlunururn-. ant1 to a lesscr extent thc Hoa- 
nib- and Hoartisib-Rivers. 

I'hc movement along thcsc rii ers usually coincides 
with the rainy season. Although liitlc or no rain 
falls in.the desert the runoff from thc rains in the 
escarpment area feeding thcsc rivers is considerable. 
The movenieni along these rivers is usually inverse 
to the drop in the average temperature from about 
hlay (See \']I, a Tempcpture). 

At Orupernhe, situated in the sub-desert about 
fifiy miles from thc coast, on the l o ~ i ~ e r  edgc of the 
escarpment, i t  vb7as possible to make some obser- 
vations on this behaviour. About halfway down to 
the coast thc Ibluriutum Iiiver cuts through a range 
of hills. The hills on the nort!lern side are formed 
by a blacl~is l~ shale and mica formation. The drain- 
age system of these hills consists of deeply erodrd 
gullies atid lic at risht angles to the prevailing 
south-west wi~lcls. Different species of Euphorbias. 
aloes, certain dwarf commiphora and other succu- 
lcnts abount in thcse hills. Nothing similar has 

beeli observed else\vhere in tlrc Natnib north OF the 
Unjab P '  yiver. 

'I'he individuals of one fanlily group with thcir 
humc r:lnge to thc north \iPcst of Orupclnbe move 
allnually down the Xlunutum River bet~vccn Jnniiarg 
till about July. The gullies offer protection agains~ 
the colcl winds and also pro\litle n varicty ol food 
plants. During thcse cold periotls tile injdday rest 
is spent basking in thc sun at the bottom of one 
of t l~esc guilics. 

Apart Crom thc r e g ~ l a r  d a i l ~  and seasonal rno\~e- 
mcilt, black rhinoceros reveal another type ol' move- 
rncnt which can bc called wandcrilig. This -occurs 
when an  indi~id~:al  or il~cii~iduals lcnvc their home 
ratlgc and wander to regions beyond normal bound- 
aries of activity. This tendency may occur more 
frcquentlv in areas \villi -high populalion densities. 
The opporl~unity dici nol arisc daring this study tc? 
rnalte a11y personal ~ b ~ ~ r v i i i i o n s .  A few records of 
this bcliaviour are avriilable ho\vevcr. A game ran- 
ger reported that whilc patrolling tne southern bor- 



I der of Etoslia Natiolial Parl:, during 1965 he no- 
)I ficcd the spoor of all individual, ivhich hc follo\ved 

for fifty rnilcs along tllc fcncc. During 1967, tou- 

1 rists reported that thcy snn I\\-o r l l i~~os .  later con- 

1 firmecl to be a cow and her calf, at \\'olhcs. 
'I'hcsc t\vo rhinos i~~imcdiatcly lel't tlic arca again. 

i' N o  other has cvcr hccrl I<no\:n in 11iis area. l 'hc 

i 1lcawst resident rhillo population to \\rollncs is at 
Griincliald, about lfliriy inilcs aura),. Prcsun~ably 

i thc cow and calf \\rcrc from Griine\vaid. 

1 No refcrcnce could be for~nd in litci.ntirre indicat- 

i' ing similar behaviour in black r f ~ i ~ r o  else\l:herc. 
1 liil)leg (1952) hoivcvcr found sonlcti~ing sirnilar iri  

i the Indian rhinoceros. I-lc reports [hat orlc rhino 
ccros crosscd the I<r.nll~l~aputra liivcr allcl arrived 
at Ilic Oral1 Sancl~r:lry. Nc does not lnc~ition tlic 

t clistance covered by the individual ancl hc aitributcs 
i t  to tlic physiological ilnpt~lscs of reproduction. as 

t this niovement usually takes placc tluring the breed 
i ing cycle. 

/ b From the fc\v av:~ilablc rccords pertaining to the 

i I<aoko\elci i t  scellis that there is a tcnclency For 

l 
Illis wandering to occur cluring the rainy seasoli, 
and also that nlales arc more apt to show this be- 
h:~viour.It is difficult to csplair, this behaviour but 
thc movcrnent niigl~t be irlflucrlccd by any one or 
more of the follo\iring: 

1 
1 

1 ( i )  a natural urgc to espand thcir distribution: 
( i i )  inq~risitivcncss; and 

(iii) irnfavourablc condi~ions in tlicir previous 
I 

i home range. 

No information could bc found on tlie eventual 
dcstiriy of thcsc animals. hIucli more infonnation 
is needed before tile questions raised by this parti- 
cular behaviour can be answered. 

O\ving to thc difficult trrrain of tlic study area 
and thc s~nal l  number of black rhino it was cs- 
tremely difficult to obtain infonnation on repro- 
duction and mating bcliaviou~. through observation 
only. Most of the dnIii has b c c ~  obtained froni 
published results of \vork donc elsewlie~~c, mainly 
in zoological garrlens. 

, 

a) G e s t a t i o n  P e r i o d  

A grcat nta!ly different pcriocls of time arc giv~i i  
in lilcrature for the gestation period of blaclc rhi- 
noceros. According to thc uriclcrmentionctl authors 
i l  varics I'rorn: 

hlore Il~ari 540 days (I<lingcl & IClingcl 1966). 
530- 390 days (Astlcy hIaberIey 1959). 
360 - 390 days (12crc. 1962). 
446-478 days (Godc1:lrd. 1967). 
450 - 4SO days (Ulmer 1958, Crandull 1961). 
480 -5-10 da$ (Shortridgc 193-1, lioberls 1951. 

Smilhcrs. 1966). 
530- cloys (llilcliic 1963, Carlcr 1965). 

liccords at-ailablc iron1 zoological galadens are on 
the \rholc more acc~~rn t c  because of the closer 
\vatcl1 that can be lzept on tlie znin~als and onc 
should let this guide onc to the most probablc 
length of tirne for thc gestation period. Black rhinos 
havc bee11 bred in capti\.ity since 1956, when the 
first calf \\.as boln at t l ~ c  Rio cle Janciro Zoo, 
Brazil. Since the11 rhinos havc been hl,etl all over 
thc \vorld I ir.. U.S.A., Europe, Britain, Australia and 
Japan. From table 11 i t  \vould appear ;is though the 
gcstatioii period of black rhinoceros is bet\!-ccn 438 
to 476 dsys. This conipares fa\?ourabIy with thc 
records obtained by Goddard (1967). at ~I ic  Kgoron- 
goro viz.: 446 to 475 days. 

b ! 
i Table 11. Data 0 1 1  thc breeding biolos of thc Black Khi~ioceros (fro111 lnter Zoo Yearbook 1967). 

hame of 
Zoo 

Bristol 

\ 

I Ianovcr 

I<obe 

Mysorc 

Pittsburgh 

Sgclney 

Gestation 
period 

438 days 

419 days 

43s days 

469 days 

ca 465 days 

ca 462 clays 

458 days 

463 days 

354 days 

457 days 

ca 476 days 

Age of 1st successful 
111ating 

6 ycars 

ca 6 years 

ca 7 scars 

ca 9 gears 

ca 17 years 

ca 7 years 

Ocstrous cgclc 
length 

21-45 clays 

17-60 days 

21 days 

28 days 

28-30 days 

30-35 days 

18 days 

L)uratio~i o l  
oestrous 

1-2 days 

3-4 days 

5-6 days 

l -2 days 

2 - 3 clays 



h) B r e c d i l l g  C y c l e s  

11 is a n ~ e l l - l z n o ~ ~ . ~ ~ ~  fact that wild ani~n:~ls usually 
calve af certain tinies of the year. This taltes place 
during the period of the ycar that assures optimum 

for the su~*vival and grcnvth of thc joung. 
\vi~Il the blaclc rhinoceros, however, this docs not 
~ C c n l  to  be the case. Asdell (19.16). Riplcg (1958), 
,Ansell (1960). Burion (1962). Ritchie (1963). 
smithers (1966), take the vic\v illat the ~nating and 
calving of this particular anirl;al taices places 
~hroughoui the year. Guggisberg (1966), cotntnents 
Illat the available evidcr~cc gocs a long U-aj to 
prove this. 

I:iplcy (1958), states that \\'at d reports that calves 
appcar approxiinateljr hirice a year - i.c. winter 
calves and sunimer calvcs. Lydeklter (1926). states 
that calving talccs place ai the end of the rainy 
season. Wilhclrn (1933), nolcs that in  the Caprivi 
calving taltcs place during tile rainy seasoil. Iclin- 
ncl Er Klingel (1966), mention that during two years 
~ g h t  cal\.es werc born i i l  Ngorongoro crater. all 

'-using the rainy scason (December to hfay). During 
the same observation period as that of I<lingcl Pr 
IClingel and also in the Ngorongoro crater Goddard 
(1967). records the birth of calves from Augttst 
to Septcnibcr. Accepting the fact that black rhino 
do calve throughout the year it is logical that a 
ccrtaill percentage would be born during the rainy 
season. The n~ajoritjl of \ \ o~ l ; e~s  accept that mating 
and calving takcs place th~~oughout the ycar. 

Tabic 1 2  Drecdii~g dates of Diroros Bicortlis in Suui:i Weir 
Africa. 

28th December 1967 1 Otjovasandu (P,). 

I 
January 1967 

hlarch 1966 

hlarch l966 
i hlarch 1967 - 

April 1967 

Springbokwasser 

Versteendc CVoud 
(Farm 485). 

Noupoort (Far131 511). 

ICaross. 

Orupernbe. 

Otjovasandu (E,). 

h,Iay 1966 I Otjovasandu (h). 

June .l 969 I Otjovasandu (BI). 

June 3967 
Beginning of 

August 3.967 -. 

Most of the abovementioned information was ob- 
tained bjr xvorlters on the eastern side of the Afri- 
can continent. Although evidence at present is still 
only tentative, it seems that the black rliillo in the 
I<aoko\~eld lend to drop their calves during the 
rainy season and post-rainy season (See tablc 12). 
In this way the cow has the drain of lactaiion 
during the vegetative growing season. This latter is 
very short as the T<a~li~veld is extremely arid. On  the 

Icaross. 

Otjovasandu (E3). 

enstern part of the rim of the escarpmc~~l  thc a \  crage 
rni~~fal l  is 12 ii~chcs, ~ i i h  an evaporaiion raie (from 
a I'rce catcr surlace) of 120 inches a 1rc:lr. The 
iaii~rall decreases sh:~rplg ion.nrds the ~vcsi :  il? the 
rclati\,ely short distance of eighty miles i t  ]nay de- 
crease to 4 inches or less a year. 

Accepting the possibility that the calving scason in 
tllc I<aoltoveld is ndaptcd to tile rainy season. the 
rnating must t51ic place from about August to DC- 
ceiilbcr. To be able to do this the animal must pos- 
sess an internal ph~~siological mcchanisnl and/or it 
luny also be influenced by pi~ysical factors. There. are 
(Ile following possibilities: 

l. infertility during certain scasons of the year: 
2, the influence of day length; ai;d!or 
3.  the physiological influence of nutrition. 

1. I n f c r t i l i t j ~  d u r i n g  c c r t n i n  s e a -  
s o n s  o f  t h e  y e a r  

According to Yeates and Parcr (1962), high en- 
vironmental temperature predisposes to a lo\\.cring 
of fertility in n:ales. Thus rams. bulls and Iloars 
solnctirnes display lo\vered fertility in hot \vcail~er 
and this has been referred to as ,.surnIncr sterility" 
i l l  the case oF rams. 

Gunn, et nl. (19-12) states that high air tcinpcrattircs 
leading to increased body temperat~lres rind sub- 
sequently increcsed scrotal tempcraturcs zre as- 
sociated n*ith poor sen-ren q~iality in rams and bl~lls. 
I-leat stress of the female is knoun to result in 
lowered reproductive efficiency is some species of 
farrn animals (j'eates and Parcr 1962). 

No worlc of this kind has been done on the blach 
rhir~oceros. It is felt, however. that this factor does 
not play an important role in the reproductive 
physiology oE the animal. During the part of the 
day when the temperature is at its highest and the 
heat radiation from the calciurn and n i e tqua r t~ i t e  
pcbblcs which cover large areas it] the I<aoko\~eld 
must also be high, the anirnsl resis in shaclc. In 
this tvay his body is not exposed to these possibtj 
harmful effecis from tempernlure. Ilarthoonl (1967) 
sllo\vcd that the body temperature of anbnals (rlli- 
no included) drops considcrablj ~-11er1 inacli\rc in 
shade (see V. g. Wallowing page 3.1). 

If  temperatures did havc an ir?flucnce on the rcrti- 
lity of black rhiiloceros it folloivs Ihat thej 171~1st 
be infcrlilc from about September - Ocio!,er io the 
end of AIarch, the hottest mouths of the !!car. This 
does not fit in with the breeding pattern sllowed 
by rhinoceros in the I<aolto\~cld. 

.2. T h e  i n f l u e n c e  o f  d a y  l e n g t h  

Kowan publisIled his paper on the inllucnce or 
Ijght in 1925. Since then a Jarye alnorlnt of work 
has been donc in this particuiar field. Bullough in 
his Vertebrate Sesual Cycles (1951), bricfly clis- 
cusses some oE the more ilnportnnt \vorl:s. 



Day length is an  environtncntal variant \\.l~icli is 
alerays constant iil a particular latitude for n given 
day. Tlic ligltt reacts on tlic retin;( of the cycs and 
the in~pulsc is relayed from here to the hypothala: 
mus via the optic nerves. The hypotlialamus then 
releases a substance illto the blood stream that 
stiniulatcs the release of gonaclotropins by the pitui- 
tary gland. (L,asley 1962). 

Froin 21st June? the clay length inc~.cascs daily with 
resulting shortening nights. It coulcl be that by 
about September the day length has increasecl sul- 
ficiently 10 trigger the abo~~cmentiot~ctl  n~cchanisrn 
in tlic 1~I:iclc rliinoceros. Ailother J'crissodactyl - 
namely the horse. s11o\\~s that sexual activity in 
both sexes is inf!uenccd by the season of the year 
and is probably related to da j  Icngth. Activity is 
usually greatest during tlie spring nnrl summer when 
the days arc long. (Pig, 3) 

J P ~ ~ A M J J A S O N D  

Figurc 3. t:t.ccdin:: season of mares at Olldcrstcpoort, 
Preloria. 
(From: 'Thc rcproduction of horses, by i\'istiika\sa and Ilafez 
who ndoplcd the graph from Quinl:in, er a!.. 1950. Ondcrsrc- 
poort J.  \'cl. I!cs. 25.105). 

Considering thc abovementioncd. day length niight 
wcll be the cause of the breeding cycle in the 
I<aolco\ eltl bliick rbinoccros. Honfever. the fact 
that the I>lacIi rhinoceros on tlie eastern side of 
the continent does not show breeding cycles cli- 
n~inatcs day le~lgih as a possible factor in dcterm- 
ining the onset of the niating behaviour by black 
rhinoceros. This leaves tlie third possibility. 

3. T h e  p h y s i o l o g i c a l  i n f l u e n c e  o f  
n u t r i t i o n  

Rams and hoars have been noted to suffer seniinal 
degeneration soiiie months after being on a low 
plane of nutrition. Protein deficiency can affect 

fertility and selual expression and in bulls the 
dclisitj and viability of sperm ].rave becn S I I O W ~  
to be in direct proportion io thc amount of protein 
in [lie ration. hlales may be mole susceptible to 
vitamin X deficiency than females. In vitamin ,.I 
deficient rams. seminal degeneration is p r e sc~~ t  
\vhcthcr the animals ha\-C lost body \\eight or not 
(Ycafes and Parcr 1962). 

Other workers have also shown thc importance o l  
the abo\-en~cntio~lcd facts (Cheaturn S: Se\7erinF- 
hnus 1950. IIart & Guilbert 1933, Allen & Lan~rii- 
ing 1961. Mann Rr Ro\i1son 1951). I t  can thi~s 
bc accepted that protcin and Vitamin r l  play an 
important part in  he successful calving and niar- 
ing of most animals. 

112 nature tlie natural source of protein and vita- 
niin A is green vegetation. This again is closely 
correlated with rainfall. Observations on some O F  the 
wild ungulates in Africa have sho\\rn that thcrr 
appears to be some relationship betiseen tlie rutting 
and breeding activities and the rain. Talbot & Tal- 
bol (3963) found that through the effect of rain- 
fall on vegetation, rainfall does exert a significant 
effect on the timing and success o l  calving. I t  
was found in the Etosha National Park that spring- 
bok, \vildebeest and burchell's zebra also tend to 
call/foal during the rainy season. 

IVitIi black rhinoceros. being a browser. the situa- 
tion slightly changes. During September to October 
son~c  trees (specially the acacia species) and shrubs 
sho\v flushing independent of rainFall. Flushing is 
caused by increascd day length and temperature 
and causes a greater flour of sap. During this period 
the protein (see Food Preferences) and vitamin .A 
content of the plants are higher than in the pre- 
ceding months. I t  is also known that some of the 
plarit hormones present in the plant during thc 
growing season closely resemble certain sexual hor- 
mones in manlmals. 

No physiological worlc has been done but this 
factor (flushing of trees and shrubs) may prove an 
iniportant factor in the stimulation of mating acti- 
vity in the South \Vest African blaclc rhino- ~ e r o s .  

d) M a t i n g  I I a b i t s  

Goddard (1967) states that rhino arc polyandrous 
arld polygamous. Although the females tend to share 
a home range with one male in the study area 
no proof could bc found that these animals are 
not polyandrous and polygamous. The chances arc 
good for a 'bachelor' male to meet a female in 
oestrous at the regular u-aierhole. 

e) S e x  R a t i o s ,  B r e e d i n g  R a t e  a n d  
S u r v i v a l  R a t e  

In  tlie study area the ratio of male: females was 
l:O.S7. All thc females (apart from the iriimaturc 
ones) were acco~iipanied by calves. giving a co\iV: 
calf ratio of 1:l.  This is the absolute niaxin~um 
ancl indicate that the study area at present allo\vs 



an optimum population ir~crease. I<lsc\i-here in thc 
~ :~okoveld  thc male: fe~rlalc ratio is very much 
higher in favour of thc m:~lcs, the most obviou: 
reason bcing that the fcrnalcs clre a~itagonistic while 
they have young calves, \vilil tllc rcqult that t l~cy 
arc wiped oul more f~eclucnlly than  males, which 
arc less antagonistic, by thc local i~~l~abi t :~n ts .  

Goddard (1 967) found that availiil~lc et idciicc else- 
H hcrc suggests tlicrt a healthy feinalc could be ex- 
pectccl to procfuce a uzrlf :~ppro~.in~:~lclp cwry  27 
months. Only one dcrirlitc rccord is available from 
tlic study arca. Ibnalc  FIS, cal\ ctl tlul-ill:: Aprii 
1967 and then i~gaiil during June 1969. This giws 
a I'igure of appro.\iinnlrly 26 nloil!lis v, hich coni- 
parcs favourably with the figure \ i ~  27 months, 
given by Goddard. 11s rtll the fcn~:!les titrring thc 
two pear study period, were al\\.nys accun~panied 
by cal\es one may deduce that tllc survival rat? 
of the calves is also quite high in ill*: srud!, area. 

V1I. I N F L U E N C E  01: \ \ '13c\THkFI O K  
T H E  B L A C K  R I - I I N O C E I < O S  

Conlplcx elcmcnls of n:~turc const i t~~lc thc climate 
of a given arca. l'llesc elements arc intcnclatcd, 
and their inf1ucr:ccs on biota arc escrtccl in various 
iiays. Altho~tgh the influcncc of thc rnicroclimate is 
infinitely nlorc inlportarlt to plants and tlic smallcr 
mammals, one cannot u~idcr-cstin~atc its irnpurtancr 
on black rhinoceros behaviour. They use tile micro- 
ciirnate to reduce thc scvcrity of ~l~acrocliniatic 
factors. Only instruments to record macrocli~na- 
tic factors were available, but ccrtairl activities 
were thought to bc related to some niicroclimatic 
influence. During this study the niacrocliniate rc- 
ceived more attention than the microclimatc. 

Althougti 'thc fliictuntio~is of the plipical factors 
ill tlic stucl: arca. or tllc I<noltovelcl, for Ihai mattcr. 
art: severe, it recurs in n regular rhytli~n. Accorcling- 
1 ~ 1 ,  it was c?:!rc~licly dirl'icult to asscss lllc influence 
of clil~iatic Cactors 011 IIie hella\~iour pattern of 
Lhc I~laclc rhinoceros. \\'it11 thc prcscrlt meagre in- 
lo!ni,?tion :\rid the Inclc of controls i t  uras usirally 
i~nposslbic lo ascer ta i~~  in Inore than a general \\lay 
ho:q tlic innumerable poshibic cor~lhin;~tions of 
thcse physical factors nlay cffcct Lhc beliaviour 
paltci-11. Ch:lnges in t l ~ c  habitat brougllt about by 
changing pllgsical factors, afiect cvcry co~nniunity. 
dirccl!y or indirectly. O11c callnot o\ er cmphasisc tlie 
Inpurtance of physical factors on thc normal lifc. 
bol11 Siological and pli!~siological. 111 this regard. 
tcmpt.:.ati:re nnd rainfall arc {he t1i.0 nlorc impor- 
tant pli!sicnl factors in the ecology of the black 
rhinoceros. 

Tablc 13 sllow.s the fl~rctuatio~is in tc~npcrature rc- 
corcic:I ir: the stirdy L?IC;I  duri~ig the t i~ne thc study 
n as carried out. 'l'ke range hct\reecn tlic niean Inas- 
imiuil atid mean minin~um nionthly tcrnpcrature 
varied bel\?-cen 13°C in 1:ebrtrary to 24°C in AU- 
gust. Rom April t i l l  Scpte~nbcr the nights were 
cxtrcnlclp cold ~vf~i ls t  tlrc (lays \yere rnotlcralcly hot. 
Thc absolate maximurn :rnd mi~iirnum tcmpcrature 
rccorclcd fur September was 37.7OC and I . l °C.  
This rcprecenis n variniion of 36.6'C. 11 is inte- 
resting I:, ~ l o t e  that tlic lowest recorclecl niasi~num 
teinpcrntutc (31.1 'C) :~ntl the lowcst mi~iinlurn tern- 
perattire (1 . l0C)  \ifcrc not rccordcd during the 
samc ~ n o ~ l t h .  The maxiinurn temperature is usually 
reachcd at about ttvo o'clocl< in the afternoon. 
South \Vest Africa anil the liepitblic use the 30th 
lonpitude to calci~latc their time. But due to this 
the local "sun time" is approximately one hour 
behind thc calculated lime. 

b b l c  13. .\lonthly tcmpcralurc ("C) at  Otjovasar~du South \Vest Africa, 19r6'195i 

Jaili~ary 

February 

RI arch 

April 

Rlag 

J u ~ i c  

July 
August 

September 

October 

Novcrnber 

Dcccmber 



That the rainfall and cloud cover have a marked 
inlluencc on temperature is clearly shown by the 
moderate temperature range rccordcd during Fch- 
ruary when 19 days \irere recorded to have a 5/10 
or  Inore clo~rd cover. 

'Thc influe~ice of temperature on black rhinoceros 
behaviour is both physiological aricl biological ancl 
sho\vs marked rhythms. both daily and seasonally. 
Tenlpcrafurc has a dircct bearing on food intake 
and i t  has a marlced influence on the total t i~nc  
spent during the day on bro\vsing, and an indirect 
infli~ei~cc o n  1l:e ~~utr i t ious value of the vegetation 
throiigh the occurrence of frost. 

'171~ biologicn! inflitcncc cornprise largely the factor 
of disturbance by insects. The insects mainly re- 
sponsible for this arc mopane bces (genus Trigojia) 
and slinging flies. Tllesc insccls arc generally niorc 
numerous during the \-;armer part of the year 2nd 
also n1ol.e nctivc (luring tbc heat of the day. 

\Iihilc sleeping, ilt~ring thcir midday rest, the rhino 
keep llleir crirs and tails in consta~it motion. 'l'lle 
cars sorneiimcs stop this rl~ytllm and cock - ap- 
parently to listen - then resume the motion, start- 
ing with a quiclc t\\~i!ch. hloj~anc bces can nearly 
a l i~nys  be sccn flying around the ears. nose and 
eyes of the rhino. I h e  follo\\~ing observation was 
n ~ a d c  in the study area of 2 rhino calf that was 
most obviously being agitated by niopane bees. 

11th August 1967: Home range E3: Female FE3 
and calf. 

Tcnip. >Ins. 24°C: \,fin. 9°C: Cloud cover 0110 
\\'ind East 3 (Noon). 

The animals left thcir resting place at 1307 hours. 
This \vas in a dense clump of vegetation and their 
forms \\rere only vaguely visiblc. No reason can be 
givcn for this sudden change. .\t the new :esting 
place they lay down undcrncath a mopane tree 
at 1400 hours. At 1420 hours the calf started 
showil~g signs of bcing uncon~foriable. She fanned 
lies ears vigorously, occasionally tossing her hcad. 
At 1347 hours she got up and shook her head a 
fcil. times and finally \vith a snort pushed it into 
a dense stand of lnopane bush. Usc of binocu1ar.s 
showcd insects, \vl~ich rcsemblcd mopane bees, fly- 
ing r~l~ound her Ilcad. At about 1445 hours tile 
calf \vall:cd around and lay do\vn on the other 
sidc oC the conr. During this cpisotle FEZ lay un- 
disturbed lanning her ears \vithout even opcnitlg 
her cyes. '\ 

i. D a i l y  R h y t h m  

There is a definite relation betn~cen the tcmpcra- 
ture and the length of bro\vsing during the day. 
The higher thc tcmperature. the sliortcr the day- 
light time spent on bro\vsing. The opposite is also 
true to a certain extent. How sensitive to ternpcra- 
ture these animals arc can clea~ly be shown by 
the follo\ving example. A rhino in captivity \vas 
\vatchcd coniinuously for 207 hours. Iluring the first 
few tlajls of observation, a 21  hour activity cycle 
for thc rhinoceros was cbtablishcd (see full details 

under: Daily Activity Cycle). During the last fe\r. 
days an exceptionally cold spell of weather occurrecl 
and it had a marlied influence on the daily activity 
of the rhinoceros. The condensed data from field 
notcs sho\v the daylight activity of the rhino during 
this period. 

29th hlay 1967: Tcn~p.: >lax. 26.s°C Min.: 9.2OC. 

0620 -Ithino up feeds 
0720 Urinates, continues feeding. 
0928 Defecates 
0935 Stops :^ceding. Stands with llead hanging 

lo\v. Typical posturc \sllcn at rest \\.!?ile 
standing. 

0958 hloves over and lies down in shade of mo- 
pane trcc. 

1140 Gets up - mo\.es around - nibbles a feu? 
mintitcs. 

1205 Lies do\iVn in shade. 
1320 Dcfccatcs. 
1325 Drinks water - moves to shade. 
1400 Walks to place tvl~erc hc usr~ally defecates 

- urinalcs. 
1428 Lies down. Up till now lie has stood with 

hcad hanging down. 
1715 Gets up - starts feeding. 
2045 Lies dotirn. 

May 1967: Temp. Alas.: 26.6OC Min.: 13.3" 
C 

Up feeds. 
Urinates. 
Defecates. 
Stops fecding, stands with hcad hanging 
lo\v in shade. 
Drinks water. 
Dcfccatcs. 
Returns to shade - lies do~vn. 
Gets up, moves around. On passing dun2 
pile stops, drops one ball after standing somc 
time. Lies doivn after a ivhile. 
Gets up. oves around in exercise camp. 
Stops to nibble a few times. 
Starts fecding in earnest. 
Down. 

May 1967: Temp. hlax.: 26.S°C Min.: 5.8" 
C. Kote the drop in min. temperature. 

Starts Feeding now. 
Urinates. 
Defecates. 
Thc rhino feeds with vigour. 
Stops feeding. Rubs horn and body. 
Starts feeding again. 
Stops fecding. 
Defecatcs. 
Lies down nest to dung heap in the sun. 
Gets up. Drinks u7\.atcr. 
1,ies down again. 
Gets up, when crossing dung heap - stops, 
defecates. One ball. 
Lies do~vn.  
Starts feeding. 
Do\%-n. 
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AS cart be sec:> ircmi the cl.bo\;e the animal startcd 
i<cdii~g aborrr (me hour latcr on the m o r n i ~ ~ g  of thc 
J s t  rhrtn clul-lng ihe previous days. It also startcd 
fccciing more tlliin an liour carlicr in the altcrnoon 
t11an during the previous d:iys. I t  fed for about the 
;t\*crsgc lenglh of time al:tl this had an inllucncc on 
rl~c day ti~lic spi'iit rcsting.l'lint nig!~t it also I:iy clown 
;;!I Iiour car l io  than t:sunl., On  that day (31 st May) ,  
~11c rhino chose the sunn~r par1 of the cscrcisc 
camp to lie cio;>rn insiead of thc ~lsual shatlg place 
of the prcviotis day. 

Illrring the cr.;lcler. months of ttic Scar thc influc~icc 
of n~asirnu!n tcifiperature oil d:tily activiiy is mi- 
nilnal. Thc lo\v t~ii>pcrrri~:~.es at ~iight cxcrt a 
grci~ter inf1uci:cc a:ld lirnii tilt activities at night, 
c:~~rsir~g u nco:l for longer cl:l!.!i::ht browsing. '1-hey 
only lie dowi~  aftcr :hey ;:W satiated. Durinx the 
suill:ner nior:lings they s1n1.t feeding ear!icr and arc 
usually sali:itscl before icnipcrature I-eaclicd ap- 
proximatclg. 26°C. Tlie tcinpcraiure may I~owcvcr. 
I:n~:e a contir1uc;:s infiucncc on the time thc afler- 
loon bro\vri~~p starts. The tc!:~i:crnh~re usually riscs 

b~wy cluiclcl!. (,I'ig. 4) duriii;: t11t~ first two liours in 
.ihe i11~1111iilg. I t  ihen riscs 111orc slowly t i l l  it I C V C I S  
off. 'l'hc ail  1ieil:)s its te1nl1rrzlu1.e For a long while 
d;~ri:i:: thc cvcnin: :IS i t  is warmed by radialion 
frorn the g r o ~ n d .  

During tlic colder months of the year il  \\?as no- 
ticed that r i ~ i i ~ o  wntl to spend the night hours, 
csj)ccially Lhr i ~ o i ~ r s  before d:~:vn, on the slopcs of 
tlic \'iilic~rs and 11ills. The I'oo:l :i\;ai!ablc hcre may 
yl:~y an irnpcjriant role, b t ~ t  i t  may nlso be because 
of rnicroclin:a!icr.! infiuc~:ccs. I t  was slio\vn by 
dctai1c.d slu~ly (Geipr  1959) that bccausc of a series 
of srriall air ci:.culations on the slopes, the cold 
air or1 the slop?: is niisctl \\fith ncighbor~ring \\-arm 
air, of \l.~lticll ~he:e is a great reservoir bct\t.c.en 
the \.alley \cal!s (see fig. 5 )  plateaus are \.cry cold, 
arllilc thc 11ig;ilcr parts of illc slopcs are warm. This 
clfcct can sometimes be olrscrved in the K a o l i ~ v ~ l d  
after an occtrrrcilcc of frc~st. Thc frosi-c~\~c~.ed Co- 
' o p l ~ c ~ s ~ ~ e ~ ~ i ~ r ~ r ~ , r  Itlopnlze illt~strcltcs this point. An- 

b i I ; e r  factor ivhici: niav nlso havc an influence is 
tlic stinni~icss of tile different slopcs. 

F i g ~ ~ r c  4. An avcl;lge day to sho\v tc,nip.lrel. humidity ratio 
01 jo \ ,asa~~du.  (Scpi., 1957). 

- -- - . . . . . . .  . ----- . - - - _ - - _  

region 

. . . . . .  . . . . . .  .... 

A,,., G.lp..,.,. 

Figure 5. h'oclurt~al tempel.aturc in vnllcys. 

Tlrc influence of plant coiVcr on temperature es- 
trelncs and the resulting influencc on rhinoceros 
bzhaviour is another aspcct which must receive at- 
tcntion. 'Thc habit of rhino of Iling down in tlic 
shade of a thicltet or tree during tile \i7anner part 
of tlic day is \ire11 1;nou.n. This lcatls to an aspcct 
grnct.ally not considered viz. thc marked differcn- 
ccs of air terr.pcratiues in dense vegetation arid 
o1.w bare ground on wann days ant1 cold nights. 

ii. S e a s o n a l  I i h y t h n i  

Temperalure rilso cflccts thc seasonal rhythm of 
thc behaviour pattern of the black rhinoceros par- 
ticularly on the frcquolcy with \vhich \vaterholes 
are visited. It is also bound to have a marlted in- 
flucncc on the amount of \t7atcr they clrink. During 
tlic coldcr months of the year the black rhinoceros 
in thc ICaol<oveld only drink every second night. 
During thc warmer months of the )ear they drink 
evcry night. (Sce 7.5 Drinlting habits). 

As already mcntionecl the daily tcniperature has an  
influencc on daily feeding. It is impossible to give 
an exact routine of daily feeding because a set of 
physical factor changes daily. Each indi\-idual rhino- 
ceros may also behave in a different \ray to each 
set of physical factors. It can bc said ho~vever 
that during thc summer rnonths thcy lie down 
earlier in the mornitlgs and start browsing later 
in  the afternoons than is the casc during winter 
months (see 1r.f Daily Activity Cycle). 

Anothcr seasonal movement. which is influenced 
by temperature. is that to be found on the west- 
ern side of the cxarpment and the Namib flats. 
Wl-icn the nights become markedly colder one finds 
a general movcnient of rhino into thc higher country 
to the cast. This arca is more nloutitainous and is 
co\lcrrd by a denser vegetation. Thcsc movements 
arc usually centcred around a permanent \vaterhole. 

b) R a i n f a l l  

Thc rainfall is usrtally of the' thtlndcrstorh type. 
The isohycts are more or lcss parallel to the coast- 
line and rrican annual rainfall increases towards 
thc east. The yearly railifall pattern is extremely ir- 
regular ant1 being dispersed patchily. somc localities 
experience long droughts. Distribution of rain show- 
ers atid amount of precipitation are the two main 
faclors which cause the tremendous annual vari- 
ations in vegetation cover. 



Accurcling 10 fig. 7,  i t  is apparellt t h a ~  the tnnin 
miny s e a o n  is ilorr~ [anuary to Marcli u-hilc some 
rai!~ rtlso falls during cerly ~ n o ~ t ! i s  of September to 
I1cccr;~ber. Rains tillring Januasg to hlarch tclld to 
he more uidcspre;rd, 5-liilst those ~1~1r ing  Sepiem- 
bcr lo I~ece~nbe r  arc usually scattered. 

. . 
rr. I n f f u e n c c  o n  I ' \ e p r o c l u c t i o n  

l'lle m;~in influcncc of rain on &e black rhinoceros 
is pl:ysioIo~icaI, prilnarily o c  reproduction. This 
inll~.:cr:ce takes pl:~cc indirectly through the vege- 
t;l!ion. Green forltgc is ihc only n:~?ural sourcc of 
\ ' i t : r l l i i ~ i  A. which plays an imporlunf part in the 
pl~ysic~logioal process ol' reprodrrctio~l. (f lart  & ' 

Guill~crl (1935) ~ 1 1 1 ~ 1  otl~crs). This has becn dis- 

1 . ~ ~ 1  of the year; thcg move over ;l larger area &h- Figure monlh l,.,a inlull, OLjorarandu. 
i l l  tllc home range. 'l'he rainivater pans contain' 

cushed uncler rep1 oduclion. 25 - 

years  

. Yearly raintall, 0ljov;isandu. 

i i .  l i ~ l l u e ~ l c e  o n  M o \ . e m e n t  

~ \ I U \ ~ C I I I C I I ~  of tlic blacl: I hinoceros \vithin their 

waler from January to ;Clay. The rainfall beforelan- 
uary and after R,Iarcli is usually insufficient to f i l l  
thel~l. 

- 

During the rainy season some individuals show a 
tendency to wander asvay from their normal home 
range. (See V.i 5,lovemcnt). 

iii. I n f l u e n c e  o n  F e e c l i n g  I - l a b i t s  

hoirrc rnngcs is also inilutnced by rainfall. Iluring 

Although no real evidence cxists, i t  seenls as if 
tllc arnoun! of forage they eat during this time of 
the gear, might be less than during the dry season. 
They also feed on a larger variety of foocl plants 
(Sec l\', a; Food Species and Preferences page 11). 

1 1  t 

iv. I ~ l f l u e n c e  o n  \ \ ' a l l o w i n g  

1 1  I 

During the rainy season the black rhinoceros also 
\vallo\-:s to a very large extent, and trees, surround- 
ing rainwater pans, arc used to rub themselves and 
trunlcs acquire a '.mudpack" appearance (See V. 
a, Walloiving page 31). 

the 1:linj' seasol? when thcg are nut hound 10 the I F M A M I  A S O N D  

prrnlancnl \\raterholes \vhich thev use during tllc m o n t h s  

c) R e l a t i v e  I I u m i d i t y  

'Rclativc humidity is the percentage of moisture 
saturation of the air at a given temperature. The 
higher the tcniperature of the air, the more moisture 
i t  can absorb. 



.r]lc I<aoltovcld has an estrcrncly IOU nlmosphcric 
rc\atite humidit). 'l'his important factor effects both 

and animals. The daily range of relativc 
jlurnidity is greater than the annual range. This 
\-arialion is caused by intense heat. cxccssivc arld 
prolongetl radiation quick cvapor;ltion wind, scar- 
city of rain and distancc from ~vatcr  masses. The 
prob!em of atmospheric Ilt!midity is aygra\ ated 
\\ben the combineii cffcc~s of high air temperature 
and low relativc humidity exercises additional 
strain on the \\later balance of plants and allinlals 
(Kirnlitz 1962). It \?.as obsrrved during thc study 
that the rhiilos perspire during the midday rcst. Thc 
animals probably pcrspirc durii~g tllc rcst of thc 
dqy too. but i t  is ~nos t  rioliceablc u.hilc they are 
1j11ng clown. The perspiration is usuaily l i~~i i tcd to 
certain area on the body. viz. the folds on tllc neclr. 
the \rcntral side of t l ~ c  bocljr thc foltls be!lind the 
sl~oulder and in Eront of the flaults. No doubt thiq 
perspiration is higlier during hot \i7cather \{,it11 a 
low reialive hurnidily ancl this serves to cool the 
animal. 

10 
l F M A M I  I A  S O N D  

n i o n  t h s 

F i g ~ r c  P. Average relative htimidity at  Otjovasandu. 

cl) \V i 11 d ivI CJ e rn c n t 

The cstimutcc! a\!eragc \i-ind veloci!ics EII.C bet\\ccn 
10-15 milcs per I,OLII., but f r cq~~c i~ r ly  \ ~ ~ l u e s  of 
20 rnilcs per hour 11a\.c lircn rccordt:l. 

l F I r l A M l ' l  A S O N D  
1'1 n n l h z 

Figure 9. Aclual ~iunibel. of days \vitli c i i s l ~ r ~ :  111 n ~ r i h -  
eastern ar~d or western to rn~~tha-cstcrr~ wind Irlovcment. 

In the study area the two main ~iinci niovcmcnts 
are from thc \vest during the sunlmer months ai;il 
frorn the north to nortlr-east durind thc \\?inter 
nionihs. Tllesc ~no;en:cnts :tnd dir~ciinn chai~gcs 
arc detcrnmined by the prtltern of Lr:ic~~rlctric prcs 
sure changes during rhc wason. Ti.o:n about No\/- 
en~ber lo January nn area of low b~~ornc t r i c  prcs- 
sure (1 000.8 mb.) is silunleci ovcr the illland pl,~tcau 
south of thc Caprit-i strip. I)uring the I\ intcr months 
111s isobars change and fo:m a high pressure area 
over Ihe ir~lancl plateau cleating :l pr~;~?lant  cas!cr!~ 
air movcnlcnt (Philips ,-\t1as for Soiilliern Xfric-I). 
Apart from the relation hetti~een \\ri:1;1 nlovemcnt 
and rate of e\-dpol.atio~l that has nllcady been 
rnentioncd the rate o l  wind rnovcilicili has impor- 
tant indirect effects L:POII certain phjslcal raciors 
of the rhinoceros habitat. A tvinJ bloliing from 
the wcst io\\,ers the tc~npcrnlun \t7liilc thc castcrn 
winds are usually hot ancl during ths rainjr srasoll 
moist. 

\\.'hen broxvsing they show \.cry lit:ie regard to 
which way t i : ~  u ind is I;lo-,ving. T h y  Inay Itlove 
across urind and 11ai.e even been 11oticc:d to browse 
down u.ind (sec fig. 10). IVhen muving From rrne 
area to another hoxi ever, tlley tend to ii1ovc against 
\\rind, probahly to attain higher elficienc!~ \vith thcir 
s~nc!ling abili!:. 

During thc srunmer se:lson they tencl to lie t1ov.w 
on the summi~s oC the low hiiis in the sluciy area. 
It might be to nialce full uce of tllc iooling cflcci 



sevcrc the abovc-ground vegetation is also damngcd, 
ir~ducing an early loss of leaves. 

Figure 10. T l~c  influence of wind on Rhino feeding 
I 
I behaviour. 

I 

1 that the breezes have as a result of the evaporation 
I of their perspiration. During July and August, \\hen 

the prevalent c-ind rnoveme,lt averages about 15 
miles per hour. the wind ditl not change Lhc nor- 
mal activities of the black rhinoceros iil the study 
area in a marked ivay. During this period they no 
longer tend to lie down on the hill surnmits but 
move down to the sheltered slopes or into the dense 
shrublands of the plateau. This u.as especially 

It noticeable with the cotvs thrit have small calves. 
During Junc and July when the prevailing wind 
blows from the east and north-cast, thej also usital- 
ly lay facing west or south-\\ est (clownnrind). The 
u~cs t  and south-west winds apparently never reach 
velocities high enough to induce this behaviour. 
One did not get the impression however that wind 
was hampering their normal daily activities in any 
marl<ed way. ., 
e)  F r o s t  

In the 1Caol;ovsld frost occurs only a few nights 
per year in spite O F  the low night temperature re- 
corded. During thc study pcriotl frost occurred 
during May and Aiigi~st only. 

This might be due to the cold air drainage and 
effect down t h ~  vallcys of the escarpment. The first 
killing frost of autumn is ncvcrtheless a most 
significant annual event. Xlang of thc annual plants 
arc  killed by the lirst frost, and i f  the frost is 

'I'hc domina111 plzni cover ovcr largc areas ill the 
sludy ?rea and the ICaol:o\.eld is niopanc tree aud 
s l~rub  savnnna. 7'his plant maintains its leaves for 
ill(: greater part of the year, and in large arena 
i t  occurs in n sll14uh I'ortn. I t  is frost-sensitive a~id  
\rras used cstcl~aivcig as indicator plant to siuclg 
tlic cflekts a r~d  distribution occitrrencc of irost. The 
vzllcy floors :incl depressions on thc plateau shotved 
the heaviest cffcct by frost. This confirrilcd tli:. 
clhsc.r\ations 111ntlc by Geiger (1959), ~lamcly thai 
111c cold nir stillcs in thc depressions. S11rub n1opc:ic 
~ I I S O  showcd  hat frost andlor lo\v tcmpcraiure cia- 
m;:ge usually o~l ly occur in the first few feet abovc 
groulid le\.cl. So~~lelimes only tile CIIIC sidc of the 
p! :~nt  was dalna~,ccl depciiding on air niovernenl atid 
tlil.ection. 

Shrub rnopnrir thickets also showcd that although 
11urning by frost on the outsidc was sevcrc tllc 
sl~rubs in thc ccntrc of the thicliei showcd no da- 
magc. This illusircltes anolhcr niicrocliniatical fnc- 
tor that nlight be used by blaclc rl~inoccros and 
othcr r?nirnnls. They c o ~ ~ l d  lic up  in the thicket to 
cscape the lo\v teniperature and!or they might only 
fccd on tile centre part of the tt~icket. 

'flic importarit cfrcct of frost howevcr is indircct 
on tlie nutrition of the rl~itios. In  certain areas. 
especiaIly n.liere tlic grass cover was good. the 
s l~rub  niopnnc sl~ov~-ed damage by frost. IIcrbs and 
Ll~c. sinaller sl~riibs. below the height O F  the sur- 
rounding p s s ,  sho \~~cd  little or no damage. No 
cloubi the grass cover served to an~elioratc tempera- 
ture cstrenles and protected this vegetation stra- 
tu~ii. This factor inf11:enccs the browsing behaviour 
or tlie black rl~il~oceros (scc IV.a, Food Species and 
l'rcfcrence page 11). 

VITI. L 1 h . I l T I N G  F A C ' I ' O R S  

During the study several limiting factors n-cre ob- 
scl.vcd. Altl~ough lnost of them \ifere discusscd 
clsen~herc tlicg arc listed again. 

a)  P r e d a t i o n  

Cattle ranching makcs an important contribution 
to Ihe ecoliorny of South M7esl Africa with the 
rcsult that thc larger carnivora have been strictly 
controlled and arc nearly extinct in many areas. 
I:vcn in the I<aoko\~eld and Etosha National Park 
theil. numbers are relatively io~v. Consequently they 
ho\rc very little, il' any, cffcct on the present clay 
r l~ino population. 

This seems to bc the case clsewhere in Africa too. 
Altliough I t  scldonl occurs, various references can 
he found in litcqr:lture O F  rhino bcirlg nttac1:ed and 
so~nctirnes I;illccl, by lion (Ritchie l963 and Guggis- 
11cr.t: 1966). 
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()nIy one record can be found of rhino bcilig ltilled 
lion d t~r i~ ig  the last decadc ill S o ~ t h  \17cst Africa. 

 his I~al~pened near Orupembc latc in 1963 wlicn 
;l calf was killed by lion. - 

 he most imporlant predator is man. In East Afri- 
ca rhino are primarily I<illed by poachers for thcir 
1:orns. According to 11uslejr (19G1). the poachers rc- 
cci\.c froin 7 shillings to 10 sliilli~.~gs per pound (and 
for ivory 2 sllillings to 3 shillings per pound). 'l'hc 
lcgal auction price in Mombas:~ during the first 
tell months of 1960 was betv:een 90 shillings and 
9-1 shillings per pound for rhino horn (and between 
9 s!~illings and 23 shillings pcr pound for ivory). 
-1'11e annual Iota1 of rhino lcgnlly and illegalljl ltillccl 
in I<cnya is cstimnted at 675 to 950. 

In South \Vest Africa no marl<ct cxists and the 
rliino horil prices in Angola arc relativel!. low. 
According to a Porruguese fanner, just north of 
the I<uneile River, the price varics between 50 cent 
to 75 ccnls per pound. One must also rcmcnlber 
tliat rhino horns in South West Alrica are usually 
small, making thc srriall profit nut tvortll the trouble. 

-It  was found that in South \Vest Africa rhino were, 
ancl still are. primarily lrillcd because of their nui- 
sauce value (Joubcrt, in press). This led to the 
present siluafjon i l l  the Kaokoveld and on privatc 
f:~rms, wllcrc t l ~ c  m:tle:fe~nale nitio is con~plctcly 
unbalanced in favour of males. This alone creates 
scrious problenis for the survival of the species in 
these areas. 

b) V e g e t a t i o t i  a n d  W a t e r  

In South West Africa with its periodic drou5hts 
and rising stock numbers. competition U-ith l~ve-  
stock for food and \#;ater is an actual problem. I t  
is only in the Etoslia National Park where this 
problcin does riot esist. 

c) D i s e a s e s ,  P a r a s i t e s  a n d  
q s s o c i a t e d  F l i e s  

-very little is known of diseascs that may affect 
black rhinos. Broclclesby and Fidler (1955) havc 
rccordcd certain Protozoa in rhino bloodsn~ears. 
'l'iiey were represented by Trypcrlrosonlu and Tlzci- 
leria species. A Bnbcsia species upas also rccordcd 
by L3rocklesby and Fidlcr. 

In East Africa and Natal most of the black rhinos 
havc open sorcs on thq sides of their bodics. This 
condition has conltnonly been thought to be glandtl- 
lnr in origin, connected in some tvay with the re- 
productive cyclc of the animals. hlicroscopic esami- 
nation, ho\vevcr sho\\rcd that the parasite Sic- 
pl~u~zv/ilarin di1111il:i was present and probably tlie 
cnirse of Ihese sorcs (Scht~liz and l<lugc 1960. Trcm- 
let1 1964 and Iioi~lid 1964). 

Not onc of the black rhino obscmed in-  South 
Wcst Africa (5 ininiobilized individuals included) 
sl~onred any sign of skin lesions on their bodies. 
According to Ilr. Brand (pers. conz. 1967). a young 
blnclc rhino from South West Africa was taltcrl to 

the National Zoological Gardcns in Pretoria. This 
individual had no sltin lesions but rhcse eventual- 
ly developed. This rhino was .sharing a rubbing 
post with other black rhino (from Natal) which did 
have skin Icsions. 

In only one of threc individuals on which post- 
mortems were carried out in South West Africa 
werc inlcrnal parasites found. 'I'l~csc Nematodes 
viz. Killrlrilrla Inagtra I<. stylosn ancl 'l<. goodeyi 
werc also reported of rhinos in Natal (Zunlpt 1964). 
In South \'Jest Africa ticlcs were only found around 
the anus where the skin is relatively thin. On three 
of the immobilized anin~a!s Hynlol~r~na spccics 
werc collected. 

The blaclc rhinoceros population s1101vs a prefc- 
rcnce for the escarpnlcnt zone. Factors contributing 
to this preference may be availability of water. 
suitable vegetation ancl protection against man and 
weather extremes. In all instances black rhinoce- 
ros home rangcs werc situated in plant cornmuni- 
ties u,ithin thc tree ancl sllrub sal atinn. 

A few prefcrred plant species form thc bulk of 
the blaclc rhinoceros's food throughout the ycar. 
Some of these food plants xl:ere analjlsed to de- 
terminc their nutritional value. During the rainy 
season anrrual herbs contribute to a greater estertt 
to the total diet. The rhinoceros shows a regular 
Feeding rhythm through a twenty four hour cyclc. 
Bro~vsing rhinoceros son~etimes do serious damage 
to vegetation but never to the extent found n i th  
elephant. 

No indication of territorial behaviour was observed 
in Soutl~ Wcst .Africa. They do havc hornc ranges 
and in tlie study area all the females shared a home 
rangc with a male. l'hc size of the hornc range is 
dependent on available food. cover, population pres- . 
sure and '.lcbensraurn". The home rangc sizes varied 
From 12 to 16 squarc miles in thc study area: to 
50 to 60 square niilcs 011 the Nan~ib edge. 

The rhinoceros frequenting one home range form 
a family group. Rhinoceros using the same natural 
*.vaterhole n-ere regardcd as a clan. hIales and fe- 
males \wre only seen in 15.4 per cent of the ob- 
sel-vations to browsc or lie down togcthcr. 

Thcrc is no social relationship bct\veen rhinoce- 
roses and other animals. The alliance behvecn 
rhinoceros and oxpcclter found in Natal and East 
Africa is entirely absent in the ierritory. 

Observalions indicate tivo activity peaks within 
twenty-lour hours, viz. Thc dawn activity period 

' 

and n dusk activity pcriod. There arc indications 
that a six to seven hour period of inactivity exists 
during the night hours. Behaviour activities show 
dusk activity period to be more important. 

llrallowing is mainly li~nited to the rai~lwater pans. 
Altlio~~gh wallowing inay contribute Lo the lowering 



of body rcinperaturc its infl:!encc is not considered 
to be itr!ptrctant. Rubbing ancl d u s t  bathing activities 
also ta!:c pitice. 

The sc:lltcriilg of d ~ u g  exprcsscs an atmosphere of 
familiarity or solidarity. 1)tlng is scatlt.1-ed wit!l 
greater regularity during thc: dusk pcriod. Rhino 
are slirnulalccl to detccate through b ~ t h  physiologi- 
cal and j)sycho!ogical i~npt!lses. 
Wit11 rhinoceros, rno\vemcnt is pri~-ri:~i-il!l inducctl 
by body Icrnperaturc. hlo\:i.!;lcnt i s  c!ividcd inio 
three cclrcgo~-ies: viz. daily r-novetnent. seazonal mo- 
vemcnt and wandering. 

The disttrnces covered incrcssc to\vni.ds the wcst 
and reach tl~ilir m a s i ~ ~ ~ u ! n  i n  the sub-cicscrt. 

Calvirtg i n  So:ith West Africa shon~s a tendcncy 
to adapt it-cl{ to rain:t.'posi-rainy scascjs;s. I n  the 
study arc:[ l l ~ e  rnale:lcma!e ratio is 1:0 i.7 ancl Ll!c 
adult cows were norrnnlijr sec11 ivith c:ai\es. 

Tempcrrtlrrrc and rainfa!l :!re the t\x7o rnniii i ~ n -  
porianl ~~ l~ys i ca l  factors in 11:e cc~logj .  of the blaclc 
rhinoceros. 

Limitirig raciors arc prctlalion, conipcii!lon wilh 
livestoclc and possibly diseases. 

\ire arc grateful to hlr. de  la Bat? Director or 
Naturc Conservation and 'Tourism for his advice 
and criticisin. also to hlr. C. G. Coctzce for critical- 
ly reatli~lg tlirouzh the rnanitsi.ript. 
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original rii:!n~script. 
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