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of "space clainm®”, However, there seems to me good reason
to distinguish those displays which leave enduring ol-
factory signals, and I will apply the term "space claim"
anly to these, Such clfactory marks persiat after the
departure of thefr producer, and can potentislly assist in
delineating and mointsining the exclusiveness of particular
fixed pleces of space or territories, Variability in the
chomical composition of such marks could indicate not only
the sex and age gtatus of the originater, but glao his
individual identicy,

Schenkel {1966) has emphasised the menifold functioms
that scent marks can have, indicating the limits of the
home asres and Fecfilitsting orientation within i{c {see alsc
EBisenberg and Kleiman 1972}, However, Schenkel used the
dleck rhine as his example of a species which displayed
eleborate scent marking without being territorial, a species
which has since been found to be terviterial at least in
Zululand {Hitchine 1971}, His main thesis, that scent

,mkins is not necessarily equivalent to territory marking,
is nevertheless walid, Olfactory signals may serve many
funceions {n- non-territorial species (see Mliller-Schwarze
1973}, However, the formation of dungheaps and develop-

ment of glands for scent marking seem perticularly
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striking among territorial species. HMany Bovids have pre-
orbital glands which territorial males use ta deposic scent

marks on bushes or other ebjects withia the territory; {and

in Thomson's gazelle, at least, such Scent marks are con-
centrated along boundaries, {Walther 1972), Large dunsheapsl
occyr for example in the vicuna (Franklin 1373}, topi
(Gosling 1973), Thomson's gazelle (Halther 1964), dikdik
{Hendrichs 1971} and Srevy’'s zebra (Klingel, 1972): all
these species are territorial. In the dikdik and Grevy's
zebra, dungheaps are concentrated particularly along ter-
ritory boundaries, Hendrichs demonstrated that dikdik
males could differentiate 2 neighbour®s dung from that of

a stzanger, returning rcpeatedly to place thelr owm marks
over the dung of the stranger. The vicuna, topl and dikdik
make pawing wotions scatrering the dung in assoclation
with defocation., Conspicuous display-urination is per-
formed at the dungheaps for example by dikdik and Thomson's
gezelle malea, Spray-~urination has nst been reported in
any evngulates besides the rhinoceroses, but cccurs in
geveral Felids {(though less strikingly). 2Among these it is
notable that it is performed by the lion, which displays

territorial intolerance (Schaller 1972); by the tiger, in
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most territory boundaries remained unsitered; and where
boundary locations shifted, they became fixed in their new
loestions within a fow days of the takecover (3ee Secrion E),
Hew territory holders scemed to have no difficulty in ve-
cognising the location of territory limits, orientated
appropriately to block cows, and turned back after explor-
ing a short way over boundary regions, Territorial lbulls
patrolled along boundary regions, spray-urinating re-
peetedly while doing so. A troverse acress & boundary
region would reveal an increase in the density of the
urination sites of one bull, followed by & sharp transition
to a similar densfity of urination sites mainly of the
othar bull, Bulls evidently noted these scent-marks. The
urine scent marks thug scem sble te provide adequate in-
formation defining the location of terxitory boundaries,
Bulls observably ahowed hesitancy to move far across s
boundary zone. It seems likely that the sudden transition
from being surrounded primarily by their ocwn scent marks,
to primarily by those of & rival neighbour, strongly in-
fluenced their relative assurance, The effects of this
inhibiti%:; on movement patterns seemed primarily res-

ponsible for the sharpness and fixed location of territory
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boundaeries. It seemed that direct encounters between

neighbouring territory holders were toc infrequent, in

relation to the extont of boundary lines, to sccount for
the stability of boundarice {see next section).

It was alsc shown that certain subordinate bulls
generally oricntated towards the same boundary locations,
though they themsclves displayed no speclsl scent marking

techniques, and did not engage in boundary confrontacions,

They oust thercfore have recognised the locations of these
boundaries ca the basis of the scent marks of the rerritor-
1ial bulls, Yandering strange bulls also frequently
orientated to follow territory boundary reglons while
passing through the unfamlliar erea, The scent marks of
the territorisl bulls can be discerncd by other rhines,
and may Influence their movements, Though cows showed no
chgervable responses to the scent marking system, they
perforoed no special scent marking actioms of their own,
-and it 1is poesible that they also recognised the extents
of their hooe ranges on the basis of the scent marks of
the tervitorial bulls over whose territeries they ranged.
Bangi'e'siaa are more locelised Ln distribution than

spray-ucrination &ites., However, ns Goddard suggested for
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the black rhino, the kicking action can transfer the scent
of the dung to the feet of the bull and thereby distribute
ir move widely, Goddard demonstrated that black rhinos
would Follow the scent of a dung trail over a considerable
distance, and could distinguish their csn ‘dung scent from
that of stramgers, Dungheaps provide focal points for
inveatigation by rhinos, and the coaspicuous presence of
the scent of territoriel bulls on the heap can indicate
oceupation of the locality by a particulaer bull., The
border dungheaps may be of porticular significance to
neighbouring territorial buils, since they could thus
readily conflrm the continued presence of the neighbour
without the need for a divect ¢encounter, It was observed
that territoriel bulls occazienally check all such across
border dungheaps, However this informatfon {s perhaps
agperflucus, since it would already be evident from the
fresh scrapemarks likely to be encountered sooner. Though
territorisl bulls normally made use of these border dung-
heaps while patrolling boundaries, there was no indication
that they did soc particularly before beglnning a patrol,
-and thus delineation of boundarfes seems based on the

urine scent marks rather than on transfer of dung edour
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from the feet,

Dungheaps also provide other information. The dung
of cows i3 of perticular'interesl:r to bulls, and could re-
vaal the prescnce of a potentially ocestrous cow within
the territory. Assuming thet rhinos can recognise iIn-
dividually distinctive odours in the dung, they may also .
facilitate group cohesion. I cobserved that companions that
had become separated, commonly during capture and marking
operztions, had no difficulty rejoining again within a day
or two., Thus, the suggestion by Ripley {1958) that the
dungheaps serve as "bulletin bosrds" has some wvalidity.

It acems particularly ioporvant for & territorial bull to
ensurc that his "message"” {s also prescnt in such locations,

A tendency té defecate on other dung may have origl-
nated m8 a method for avolding excessive contamination of
grazing areas, It 15 cxhibited alsc by such non-territorisl
species as the plains zebra (Mlingel 1967), and the horse
{Taylor 1954), Individuala do not feed on grass growing
among faeces, It therefore secems advantageous for any
gpecies relying on the ground layer of the vegetation for
food to res&ht defecation toc particylar sites; per-

ticulerly if it 158 to live within a Iimited area for an
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extended peciod of time, as is the case with species show-
ing territoriality, This may explain cvolutionary origin
of dungheaps; but once formed, dungheeps may serve several
addirional functions in sccial coordinatieon.

Thus, the motivational and evolutfcnacry origine of
scent marking with dung and urine may be complex, and the
resultant clfactory signals may perform several different
functiona, They can indicate the occcupation of an srea by
a particular individuel, reveal his sex and age status,
and potentislly even his androgen levels, The cdours
emanatiang from them may be equally as intimidating to a
potential rival as vwisual displays of attributes cf body
sizo {(gee GCelst 1956); and may enshle him to gauge poten=
tial fighting abilicy before cngaging in combat, or even
meeting the rival. Where torritories are large and cannot
be a@yaé wisually, as in the case in the white rhino,
scent marking scems to provide the only informatien syaﬁaat

" that can account for the ohserved exclesiveness and tem-

poral stability of the territorices.

2. Interactions in encounters

An encounter was held te have taken place when two

independently moving rhinos reacted to the discovery of




391

one another's presence; or when they came sufficlently
close together for me to be certain, on the basis of pre-
viocus experience, that they must b2 aware of one another's
presance, even though they showed no overt response,
Special note was taken of all encounters occurring
batween rhinocs during ahaéwation seseions. The actions
of both individuale were described, by notebook and pencil,
in sa mauch detail as this method alla;ed. This technique
generally proved adeguate to record the relatively slow
woving sgguence of actions typical of rhinccercses, though
some {ndividual movements may have been overlocked, Some-
times, though, I was too far from the scene to detect more
than the gross features of actions and sounds other than
loud snarls, Encounteras may be conaldersd to proceed
through three stages: (i) the indtiating stage of aware-
neas; elther no overt response was given, or ene or both

animals approached, or other sctions were made; (11} an

approach »as likely to lend to 2 meeting in which one or

both individuals stood or moved at close quarters atteantive
to one another's actions; (Liil} meetings were terminated
by further actiong leading to withdrawal., In some more

prolonged encounters, I did not observe all of these stages;
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several timcs oy sttention was drawn to the interactants
only after a meeting had commenced,

The nature of the actions displayed during encounters
varied, depending firstly upim the soclal status of the
animals involved, Secondly, in the case of bulls, the
spatizsl location of the encounter within the system of

territoried strongly influenced its nature,

2.1. EZncounters involving bulls
(a) Eocounters between territorial bulls,

Since terricorisl bulls rarely intruded across ter-
ritory boundaries, most cbserved encounters were between
neighbouring territory holders at s mutuzl bozder. However,
even such eﬁcmzern were infrequent. About 1500-1600
hours was spent in direct obszervation of rerricorial bulis;
during this time 29 encounters between neighbouring ter-
ritorial bulle at or near a mutual border were seen and
only 22 of these led to meetings. Six of these were de-
tected at long range when the bulls were not under close
cbservation, leaving only 15 meetings detected during
observation periods. Hence, it is estimated that each bull
expe:ienc;es a meeting with one of his neighbours on tho

average only once every four days; and, assuming the average
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tarritory to be surrounded by four neighbouring territories,
each individual neighbour i met on the average once every
twa wecks, Observations wore limited mostly to daylight
coﬁdi:ienq, but it seems likely that encounters occur sig-
niffcantly more frequeatly at night., For the months March
ta June the overall activity level during the night was
asecimated to be 63.5% (see Figure 10). The average day-
2ight activicy level for the season April-June was 64,27,
Thus, overall activity levels then were not sigaificantly
higher at night, During the hot season daytime movements
were restricted mozre to the vicinity of midday resting
sites, Hevertheless, during 1965 my camp was situated
oaly 100 o from the boundary between two territoriez; and
though one of the neighbouring territorisl bulls was fre-
quently detected moving by at aight, I was never aware of
any meatinga. I also spent 47 hours following territorial
bulls at night, during which time four encounters with
nelghboaring territorial bulls were scen, but all observed
encounters took place In the vicinity of the Madiozi spring
during the dry scason where the various bulls were drawn
together by tlie weter supply.

During the dry seascn, when many bulls were forced to
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cross other territories to journey to one of the few re-
maining waterholes, encounters unanuﬁtedly occurred more
frequently than was observed; gince such trips were normally
made at night, However, I was able te fclluw- either ter-
ritorial bulls or subordinate bulls for most or all of the
Journey to or from water or both on 14 occasions during the
day, and cnce at anight. These represent a total of 9 trips
(one exrip = completed journey to and Erom water), and 45
terricories crossed, Only § encounters with resident tex-
ritorial bulle were observed, and only 2 of these led to
meetings, In the remsining cases the trespassing bull
noticed the othor bull ahesd and took evasive action, Thus
meetings occurred on the average only once every 4.5 trips
ot once cvery 22 terri:orf crogsings, The bull BB whose
texritory lay on the northern edge of the study area p.ru-
bably had sbout as far to travel to weter as any hull in
Umfolozi Game Reserve; he crossed four other rerritories

. on hiz way to the Kyonikazene Spring. Even tADdJ.BE would
thus probably mect a resident Zerritorial bull in such
clrcusmatances only once every 2,7 trips, or about once
every 10 dafs, assuming that drinking excursions are made

once eyery 3~4 days (sce Section IV.B.1}. A bull with
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only three territorics to croaz {(c.g. té#DJ.L, sce Figure
27) would meet a resident territory holder asbout once every
12 days, and ong with two territories to cress {taDds I
and L) would do go only once every 2.5 weeks.

Territorial bulle arg slso likely to encounter one
another at the waterholes, At a distance of about 75 m
from a drinking pool, the usual patterns of border encoun-
ters took place, However, the immediate wicinity of a

drinking pool seemed to be "neutrel territoxry”.

{1} Border encounters between neighbouring territory holders

Twenty-five border encounter8 between territorial
bulls werc scen; the Initlating stage was witnesszd in
19 cases,

In 7/19 case;, the bulls declined to meet though at
loast one of the bulls showed awarencas of the othex's
presence, locking towords it and making slow hesitant
movements, In 5 casca, the second bull also stared back
hecaitantliy, One or both bulls horn wiped, scroped and
urinnted sprays in 3 cases, and horn wiping alone by one
bull was recorded twice, In 5 cases the separation distance

betwean the two bulls was 70-120 m, Twice, the specing

between the two bulls was only 25-38 m; but once they were
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geparated by a watercourse, and once one of the bulls was
accompanying a cow and seemed reluctant to leave her
vicinity (Example 5).

In 2 cases the twoe bulls walked forwsards to mect; in
the other 10 ceses, a short charge was made by cne of the
bulls, #n approach was preceeded by fnitial hesitation,
The bulls stared towards cnec another sometimes horn wiping
or urinating sprays, or sometimes withdrew several metres.
In one filmed instance, exaggeratedly siow movements are
clearly evident as onc bull moved forwards just prior ta
charging, The charge was made as a sudden trotting rush
ovar the last 10-15 metres, but the rush was almost always
chacked just before the other bull was met., A cloud of
dust waz commonly raised suggesting that dragging of the
feet occurred during the rush, Three times a charge ended
in a momentary clash of horns., The other bull met a charge
standing calmly and lowering its hecad to block the rush.
Once, cuac of the bulls yielded 50 m before the rush of the
other, suggesting that the inieial loecacion of the meeting
had been across tho boundatry, A Tush was never made by
both bulls simultancously, In the six instances in which

cne of the bulls was accompanying a cow, the charge was




EXMAFIE 5, Two ta%&gﬂal bulls decline ie peot et s horder
s 23 Doe, "G&9}),

1533 tAfm. A grazos 0 o TR of & cow and calf in the
rroxcimity of his ¥ horder/ 1542 noirhbouring tiln.g§
appoars fron the north and starnds locklng fowards A
from 23 =y Q takes several slow stops backwards, thon
advarcas & fov paces, stands staring at 4, takes a fow
pacos baclomrds stands, scrapes and urirates sprays,
stands attontively facing A, twns to lock swuy,
untohes 4 azein, dacks 34 paces, standsy 4 grezes
srgand, then slowly towards §, swithout appearing to
notice the other bull’s presence/ 1347 A now stares
haad up, attentive tovards J whe stands 25m avay WSH,
3 half turns awey, stands facing Np turns facing N4,
pauses, Wwelks off ¥, peuses at a dunghoap, gives -
- & kleks, dofocatos, gives 12 nore icks, acwes on IE, =
[ ammences graiing) A stands attontively listenming
X to kis nmmtt? 1550 A helf turns asay, musos, shifts
on 3, soraposz ard uﬂnﬂ:us apreysi 9 prazes sbout 30m
ony ' of himt A mowes on 5 £fter the cow and calfl,
: screpas and urinstes ageln, resumes grazlor noar the
eowt ho prares srourd in her vieinmty, scraping and
1 wirsting three mors times in the next 18 mimatos.
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always made by the bull that was with the cow,
In all, 18 border ocetings were observed, Meetings

typically followed the following repetitive sequence: (1)

the Bulls atared at cach other with raiased heads horn

againat horn with car pinnac forwards for scveral seconds;

- {11} one, or both bulls simulrtancously, backed mway 10-15

metres; {ili) onc bull horn wiped viporously over the ground

or & bush while the other bull stood lacking on or both

horn wiped simultaneously; {lv) onec or both advenced at a

walk to meet horn against horn agaln (Example 6, Plate 14).
In 5/17 cases there was a single brief horn clash

aither teiminatiag a2 charge or occﬁrring ghortly after an
initial horn to horn confrontation. Once there were two
brief horn closhes ‘with several blows being struck each
time; But {t is clearly evident in film taken that blows
were dirceted sidowasys sgainst the opponent's horn in at
least the second instance. In onc prolonged and tense
confrontation lasting at least 88 minutes in the presence
of an osstrous cow, thore were perhaps ten or more brief
horn clashes {Example 7). Scveral of thesc had a forward
thrust cempmséat, though sometimes the bull clearly pulled
back as he made the horn jabbing movement. Both bulls
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EXAMFIR &, r eonfrontation botwocon tuwn nci-hhouri
torritorial mullz  (Vedlozi, 12 Doc'i0) =

0022 two tulls are seen condfronting at long rango: thoy
are tAlk, A and tiAll.7} who havo mot at & barder| 4i'a
territory is on the cast, 073 is on tho westp initially
G backs awayr then § confronta 4 and drives & back sowersl
matras with an apparent clash of horns) = turns away
sido-cr Tepestodly, & kecpz faclng tavards Wim, thore

45 mich hernwiping, perticularly by &/ 0935 ! backs

smy soveral metros, turns eside and horns & bush, turns
to faco A 10 o avuy as A horn wipos, @ shwfTles, horns

& bash, approechss a fmr notres, lecks at A, approaches
slowly, A advances hoed hish, I adwvances and thcy noot
horn te horn, withdraw %o wips horns, advancs to meot
again, repostedliy; onco thoy ricot hoads low, but there

1= no hern clash/ 0990 9 sdvancos, 4 backs, A pausos,
horn wipoes vigorously, backs {wrthor to & total distance
of ratreat of &0 np A stops, ths tuo bulls suddendy

lurnge together e clash herns, then starc at cach other
horn to horn with raised headsz; both horn mipe wigerously
whils turning away simultancously until standing anti-
persllal 8 m seperate, both leck back, { shuf{flos Surrdng
to faco &, A resainy sido-on, Q approaches a fouw stepa,

¥ stops, both horm wipe, & faces 2 but Q has wow turned avay
¥ gide-on, A gruzes moving 2 pecos towards , @ grazos glde-
se to A, both graza In parallcl gradeally noving apart
#rom 10 = soparation to 25 n1 2 novos away SW grazing, &
tarns avuy grazing SE, and the two bulls soparate,




400

PLLTE 14, A _typigal border controntation Retween nalehbouring territorial bully

"fyo tarritorial bulla cenfront

horu o horn.

»

The first bull looks on while
the other horn uwipas.

l

b,

de

One bull horn wipes vigoroualy
while the other lopks on.

The two bulla neet horn agalnat
horn agaln. -




EXANPIR 7, Pralommed tonse confromistion betwosn nelghbouring
+ torial bulls at & bordar 4in the senco of an
cou {Madlozi, 19 Fob ‘70

i2Z A confrontation is glinpsed soversl 100n awvay 1in

the region of the thrao way corner betwoon territeries

of I, L, and €./ 1253 tATh.C and tADm.L stand maldng

alos fencing movemonts with horns toushing o close to-
gotharwith heads lowered or raised; cach has about

mall Bloody gashes on tho heads C iz ontho E, L on

the ¥, & cow and call stand looking on from the N about

1,5 2 svayr ths two balls fonco, knockdng, prossing and
toushing their horns togother with slow, chocked move-
menks; twlce thoy suddenly drop tholr heads and clash

horne hard| sach tims the cow springs Torvards with a

roar and the tulls shack: this pattorn contlirues, with L
the more active in sparring with hds horn proszed sgainst
that of €1 £ is mainly blockdng; both bulls koop in tho
sape placs) thors ars several nore horn claghos, each timo
the cow steps forward with a rear and tho bulls avold her
without breaiing off tholr confrontetion/ 1800 L acks aay,
alreles rouwnd and approaches £ [rem tho i, curls Ris i)
brlefly as he comas foruurd to ongape C again, tha ¢cow turns
to koep watcling, slow horn {anzing i3 resmmed with soveral
more sudden fainks to clash herns with lowored heoads ocouwr-
wingf 1827 both bulis now back sway 8 few Taces thon advance
to meet amein, repeatedly, C :ipes his horn over tho groundt,
twice briefly, thon more vigorovsly/ 1855 C grazos a fow

3 y Tesamos the horn ts hora confrontation, thers is
3 & horn clasht £ backs avay a few paces, grazes facing §0°
sy frem L, L locks on, advances with short staps, the
korn to horns sngagemsnt 13 roswmed/ 1855 tha confrontatien
atill comtimscs, but 1t iz now too dark 4o soe and I

depert,
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incurred a few gashes around the cye region, HMHost of the
time, however, even this engagement consisted simply of
slow fencing movements with lowered heads end horn pressed
against horn, During this encounter and in two other cases
one of the bulls grazed briefly in fromt of the other.
Three wmeetings lasted less then one mim:te, four lasted
2-5 winutes, seven lasted 7-20 minutes, one lasted 3§
minutes, ona lasted 65 minutes, and onc was srill in pro-
gresa 88 minutes after my arrival when darkness fell, No
soumds were made by either bull durimg such confrontations
apart from aniffing noises, Tetn;ination wa3 accomplished
by either one bull or both bulls simultanecusiy turning
sway Side-on in front of the other, hesitantly looking
back attentive to the other's actions, then finally tumm-
ing and moving slowly away, In 7/12 cascs ;:me of the bulls
screped and urinated sprays while moving away, but in only
ong case was the other bull secen also to do likewise, In
ane £ilned instance, one of the bullsg acreped stiffleggedly
over the ground while moving away while the etﬁer simulated
grazing gacing him a fow metres away. In another en-
counter when one of the bulls remained grazing without

moving away, the second bull returned to resume the
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engagement, This happencd three times, and the confron-
tation in consequence was prolonged for &5 minutes,

Ona obegrved cncounter ls particularly interesting in
fllustrating the shift in relative dominance between two
bulls across g boundsry region (Example BY. One of the
bulla was with a cow. The neighbouring territery halder
{F) initially epproached, clashed horns bdriefly, thon moved
eway, HMeanwhile the cow moved on 115 metres. The bull F
then roturned, drove the other bull back, and moved off
after the cow, Two other simllar interactions were observed
near drinking peols. The bull that had inicially been with
the cow did not follow across the boundary, Example 9
{lluatrates o hesirant tutning back at the apparent ter-

ritory boundary.

{11} Encounters in which one territorial bull had intruded
into = neighbouring terricory.
7 Seven encounters were gbserved In circumatances in which
ene bull was intruding intc a neighbour's territory. In
at least four of these one of the bulls was crossing on the
way to ot from water and cnly one fastance was clearly an
exploratory sally across che border,

In Eour cases, the trespasser had penctrated only a



EXAMFIE 8, Confrontation showing transfor of possogsion of a

2O aeross 2 torrit bt on {tqutsherd’
15 Feb '59)

{ses accmparying shetch nap)

125 tADn E2 stands in [ront of a cow and calf blocking
thelr movements sasteards; 2 ning later tAD~.F2 appears
from the sast, circles ard approachas them from the nerth
i.0, mmS; &% 35 n E notlces F's approach, turns ta
face Hp, curls hig tail, shifts F, thon turns N te

face F again: F appreoachos stoadily horns the ground when
20 n gsuy, £ noves townrds F head dom fooding, whilo B
bag his head up; E suddenly rushos at F but chocks Just
bafore their horns meot, then F drives £ back with a clash
of horns: F becks avuy {m and E half turns towards the
cow ard calf which snort 2t hin from bohind; F backz away,
horns a troo, winetos with eciomrd klcking movemonts of
bis kindlogs, E grazos slouly towards hin sovoral tincs
inaliming his head to lock townrds tho cow which snorts
bekind Mm; the sow and calf wulk on £, E hastens altor
thet followlng the cow closely on the 5 flank cwling his
tail, F stands 25 awny to the ¥ lecking on; the oow
graces E B0m, than veers #, snorts 2t E who 43 now 15 m
aiay on hor right f2ank, on opposite side to F; F stavts mov-
ing stay, then stands lonking on fros 20n rangar ocow and
calf gress N for 315 m, E lags beldind siightly, turns teo
lock tesmrds F who stands facing hir fren 20m; F suddenly
rashes at E, the tuc bulls noct 100n EXE of thelr first
anoourter, F drives E back i10m with hiz rush thourh ne
horn clash is hoard, E then backs steadily as F advancos
inan arc 3 then ¥ for about 70ng F then turno and walks
say ¥, Ewlks off Wi F returns to the spot where ths cow
and calf had last becn, sots off ¥ Following thelr scont
trall; B walks W then N, lios down in tho vicinity of the
firat ereounter: F iz later found with the cow and ecalf,

504
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EXAMPIE 9, Border confrontation botwcen two neighheurd 405
torpitorial bulls. wAth one bull doclimine to “ '
follosr & cow seregs his territory boumdary (Hqutshond,

25 Jan'

1627 thln, 32 13 encourtered topsther with a cow nsar tha
narthorn edge of M tezritoryl 0933 the cow is disturbed
by scont and rune north-castwards, G hastens ahoed amd
stamls blocking ¥ of the cow rddway betwoen twc uster-
sturses 1650 the neighbouring territerial il B2

appoars walldng up fran the sast, G im@iiatolv salks
touarda him 30 m then rushes et E in a cloud of dust;

E ztands silsntly bloceking (s sdvance; E acks ¢ fow
motera; G yushes againm, there is another silont meoting:

E E taoks may 10 o, shufTlas eysund sids-on to G, swlngs

E his head in & low are; G moves slowly towards him,

¥ serapes and wrimtss sprayst £ malks slowly away KW, G
rematne stonding G valks of £ 2 S, smiffs around vherv “the
oow had been uhlﬁng sarlier, noves off 3 with hig nose
to the ground then E; rhino snerts aro audiblo from the
porths G looks up, moves a fou paces i, then smiffp around,
sorepes and wrinates sprays) nore snorts are heard from
200-3— n to the northy G sniffs around, moves on ¥ more
mpidly, noge to the ground with his tadl curled) he onters
é s woodlan? patch foliowing & trall, pauses thon backs

sevarsl peces, shufflss, stands head up staring northwards;
dropas My head, ™ba ks anterisr horn sidoways ovor the
groand, turns and waliks back S, scrapes and wriratos
sprays, sniffs arcumd where the cow had %oen, serapes amd
urimtes, losks around {probably encountering my scont
trail), then vandors sy southsards /1705 I loeata the
cow graging ahout 150 v north of tho loestion of tho
mocting botwedn the tuc bulls, .
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short distance, between 90 and 300 metres. Three of these
metings Ifcllowed a course similar to that typlcal of
territory border econfrontations except that the intruding
bull steadily ylelded ground (Examples 10 and 11, Plate
15}. 1Io one of the mectings there were several horn elashes
and both bulls incurred a fow gashes on the head; in the
second, only 2 few momentary horn clashes occurred; in the
third, oo attacking gestures were made by the resident
bull, The raised heads, horn against horn stare was re-
cozded in only one of the throo meetinge; in the other two,
the bulls met horn againat horn with lowered heads (Plate
i6). Ia two of the throe cases, the trospasser scraped
and urinared sproys lmmediately after crossing back owver
the watercoursc demarcating the territory boundary; the
other bull stopped om the bank looking on, The two bulls
then separated.

In one case the intruding bull gellopped 108 = back
to his om texritory with the other bull im pursuit, Thia
behaviour was highly vcnusual, and it may be significant
that the fleeing bull was deposed as territory holder

several dafs iater.

In one case, a territorial bull returning from water



EXANPIE 10, Confrontstion betwwon nelrhbeurins torritorisl bulla
=h one has intruded n into tho torritory of

the othor (adlezl, 10 ilar '

0835 two bulls ara scen confromting fOBAG tADn,J confronts
tilm P about 150 m F of the iadlozi stroem; J edvancos
stalﬁly, F retreats, whomover J stops advancing F comos
forwards a few-stepst in botwesn thoy wipe horns vigarmly
over the growd; thore are sovorsl brief clashoy of horms:
shan F stops vetrosting) two smell poshoes aro visihle on
d's faes, therc are no sourdgother than heavy breathing

F retreats in a serdcirgls thon backs tovards tho Hadlozi
styeaz}) he desconds into ths dry sfiroan hollow, urimatss
sevarel sprays with scraplng movemonts of the hindleps:

4 verains watoldng on the benisp F retreats across the
stysan, and J becles svay on the opposits bark then turns
and walks off; the Yadlezi giream was later confimmnd &o
be the lccation of tho beundary bobwoan the torriterics.

T LA
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BUMFIR 11, Confrontation betwoen iwa meiphbeurine torritorial
" h ono has dntruded 500 m into the torpito
gﬁm‘m&umﬁr, Cadiczs, 28 Aug 717

2153 tAlln.X and tADw N aro Rscovered ongaged in 2
stisnt horn to hern confrontation sbout 60m B of ny
cannsite, at the E boundary of ¥'s torritory and zbout
300 3 of the 5¥ cornor of }'s territory, The two ulls
shufTls abeut, forards then backwarda, somotimes turming
half axido, with hoeds In 45° down pastures R slowly
yislds ground nortwseds: N thon walks backwards steadily
for about 30 m with X advencing on him 1-2m asmy) X
panses, turndng avay facing W, while ¥ stands quiotliy
17n amay H of hin, for 2 sing X moves away WJ, scrapes
&0d presmumably urirstos, than circlos round approachine
X agaln fram the ¥, I stayts backing when X is still 15w
sy, then thero is & backmrd walic by ¥ and advance

by X for &0n, with horn wiping by X and & fouw loss
wigorous horn wipox by M) H backs apainst tho fenco of
the horse paddock, there is & notontary folnt at a

clash of horng, the two bulls shuffls about, X turns
-aumy thon adwances on ¥ epain, horn wiping and scraping
bard witheut uwrirating vhen % away, siow horn against
bern foncing is rommed; X zomehow gots 1T of B thon tha
twe ally adlust erismation so that X i= on the N, thon
B tacks qumy agein /2207 just ¥ of tho gunrd camp huts X
Turne asids and moves awvay ¥, scraping anmd urimating
after 30u, moves on W and copmences foeding about 100m

of the kuts) N vemains standing quistly about 35 m EY

of the hats for 10 uwin, then cormonces gruzing hers,

%



. | frontation batyeen two neighbouring territorisl bulls An whigh one
PIATE 13 “,n.ro;n r;%r”ﬁaa_g p,mymth%"imtomgx of the ether (Hadlozl, I"i‘li'&‘aaﬂn 4%‘#”"

i g * h' o‘

X retreats seraping his X continues backing away sioadily L stops retreste
"haindlegs ns D advenoas throvlsg up ouch dust by ing, D advansen -
ron bim in hesd low posture drapging his feet: D advanoeg on 10 stuare horn

bin in head raised pooture againsty horn t

' $
;

d. O £ 3

L regumes backing away, D advangen en X X baoks away morosg the

valle D i about to horn apaln watersourse diviging the

wipe two tarritories; D pauses

on the bank, hornz o bush
and pakes backwerds serape
ing kioking wotlons over
the alte

e
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4

]

 PLATE 16+ Qonfrontationy betwesn hullp

B,

e

)

A trespassing territoriml bull

ekd away whille the reusident
g31§ advaﬁnaa in hend low posturg,

4 subordinate bull (fornerly the
helghbouring territory holder)
glvas a snarl display ae a terrlte
orial bull approacher.

b

The two bulls olash horns :
Rotentarily when the intruding
bull stoun retreating. -

4 lone adolesgent pale gilvesn
a tnard dirvcted towarda an
advanoing territorial hull.

*
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met a nelighbouring bull in the region of the latter's

boundary with a third bull while still 500 m away from his
own boundary, There wad a brief horn against horn confron-
tatican with the trespasser swinging round to be on the side
nparest his oum territory, The trespasser then backed
sway befors the rcsident bull dragging Wis anterior homm
along the ground for about 70 m. When the resideat bull
turned eway, the trespasser resumcd wzlking back towards
his osm territory.

In one case, a trespassing bull on his way to water
noticed the resident bull lying sleeping asbout 50 = ahend,
He circles round him passing dowrmind and continued on his
way. The other bull remaincd uneware of hizs passing,

In one case, the territorial bull B, whose territory
adjoined that of tADJ.C on the north, met C at the southern
boundary of the latter’s territory. Presumably B wes on
hies way back from water, In this case a prolonged and
wiolent fight took place (Example 12}, The bulls spent
long periods fencing horn against horn, then fighting
suddenly erupted with heavy horn to body blows being struck.
After a bout, the bulla faced breathing heavily for scweral
-miﬁuces before vesuming slow fencing movements. One bull

{the "loser") sweated profusecly, The fight concinged for



EXMIFIE 12, Pight towelving migh‘baurlgg torrditorial bully
. LPisdlosi, 1 Dot '6Q

1760 tADn.C and tAln. B are dlscovered confrenting cach
other silontly at tho S border of C's torritory Gikdle

B's territory lies # of C's): soveral heavy horn to body
Hiows are struck, then slow horn agninst hora feneing takes
piacet € takes the imilative whila B btlocks breathing
heavily, swoat covored f1747 fighting suddenly erupts
with rescunding born against body blows boing struck,

8 drives £ against a bank and digs his horn repestadiy

- sgaingt 'z side, £ broaks avay and runs with 3

. ghasing behind, aftor 20n C suddenly plsnts s Torefoot
¢ and spins round to face B apgaln and the two bulls confront
: sach othor standing horn aguinst horn breathing hoavily,
both now covered in swoat ?_I_zk_ii slow horn sparring is
resmmed, C being tho more actlve, st times shuffling .
back 2-3 pacos then formrds to touch hern azsinst horn/
1755 the heavy btreathdng 1s subsiding, horn fancing
movensrts becans mors activa, B makes a2 sudden feint to
lovoved hesd vith an alr expulsive grunt ard £ srunters
with loweved head, thore ls me clash of horno: 3 makes

2 more dropped head movaments thich C blocks by hisins
his horn agadrest B'sy € bucks avay a {ow pacoes, adeances
£o horrms closs, B tacks amay o fow peces in frent of Hin;
B 3 stil) gweat covered, € 12 now dryy both tulls hern
wvips and abuffle forsards to touch horns, rvepcatediy: B
t34ce imitistas a momontary clash of horns /1815 this

sapo mattorn conmtimues, thon 2 backz away hefors Cina
semicircls, ¥ then 8§ then E, with seversl rore briof hern
slashes cecurring; it is nov too dark te soo, and I dopart.

*

412
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3% minutes until 1t beceme too dark to see, a2nd from 9signs
the next morning it cwidently continued inte the night
for some time. The trespassing bull B was located the
next morning two kilometres to the east still out of his
own territory, His right eye was a swollen bloody mass

and there were numerous bloody gashes on his head end

shoulders, It was at leasst several days before he returmed

to his own territory again. The resident bull C, in con-
trast, .ahmd only a few not very striking brulsi_:s and
gashee, This wes one of only two fights that I cbserved
during the atudy.

{1i1) One territorial bull intruding on a more distant
territory.

Five encounters were observed in which one bull was
intruding on the territory of s bull that was not a
neighbour of his,

In two of these the intruding bell noticed the resi-
dent bull ashead, and altered course to avold him and
comtinue on his way to water,

Three encounters led to confrontatisng., In each
case, the int:uﬁe‘: faced the resident ears beck uttering

loud snarls ov shricks, Two confrontations were brief

o s

LT G

et ki
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lasting only 8 few minutes (Example 13), One lasted over
25 minutes, with the resident bull aduaw:ixig repeatedly to
eomfrone ths intruder horn against Born, while the ’lat:er
stood defensively [(Exemple 14), In sll three casss, the
resident bull turned away leaving the other, In iwo cases,
the intruding bull then continued on his wey beck towraxds
his home terricory. In the third case, the intruder re-
mained standing in the shade near the Nyonikazane Spring
whare he had drunk a short while earlier,

{iv) Bncounters between territorial bulls taking place in
the immedinte vicinity of drinking pools.

Six encounters were witnegsed at drinking poocls in
which I imew the social geatus of both bulls,

In three casgs, one bull noticed the other drinking
or standing near the pool, horn wiped, and stood declining
to approach {Example 15). In two cases, one bull started
approaching, then turned and moved away before meeting.
In one of these, the approached bull horn wiped, i{n the
other the approaching bull horn wiped then backed away
{Example 16), In the sixzth case, one bull continued past
at 25 m range ignoring the other, and the letter snorted

23 he passed, Several other encounters betwesen bulls were
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EXHMPIE 13, Brisl confrontotlion betwoen o torritorial butl snd

an frtrodine territorinl bull who is pot a peishbeur
of bis (adicsd, 26 Ay *71

{608 tADn, 3B salks N stoadily cressing the territory of

T L, tAln.L scos him at 50, stands satching intontly,

HE cortimies, thon stops at 30m rango looking towamds L

KN L sdmancas, BE stards faclng him shuffiing hs fect wn-
sasily, thon flattens his oars and plves & loud roer; L
coney st NMm at o Erot and thoy moot with lowsred hoads
without a clssh of horns, L chocldng upon meoting B5;

EB tacks svay before L with ocars flat maklng ropoated
roars and shylaks, L advances on him hern to horm, they
stop amd stard facing each othor f1812 L backs awmy,

wtands Ralf turned ovay et 5n geparation, walks on, scrapes
ard urirates sprays, cormences graeing, B3 stands watching:
L grages suny SSW igmorlng 5B /1620 L 45 35 m awsy from
#8, 3B now turns and comtimues on hds way ¥ back tomrds
s owm territory,




BIAMPIE 14, Prolon-ed confrontation beturen s tarritoris]l bull . :
ard an intredinge borriterial o iz not g noi~hbeur i
{tadiorl, 8 dan *?ci e =4l

0700 tAlm, PP and tADu A sre discovarod in confrontation

at ths N bordar of FP's territery; PP stands facinp A with
koad ralscd, A starmds witl: his head thrust forwards

ard aars lald back utterdng repcated lowd roars which

rise in pitch to & shrill shrick at cach zlight movement
by PP /0705 PP turms sido on, then faces &4, 4 shricks
londly with sars back, PP stands, lots his hoad sag/

D708 PP backs away, 4 Temains starding, PP advancos ageinm,
4 shrieks, PP advances to horns touching, makes 2 brief

k drop head moves which 4 fords, A's tail 4is curled; PP

: tacks awvay, moves rown and confronts & frem the 37 0713
' FP stamds head low faclng 45% away {ram 4 (his shouldor
axpogod)t PP backs = few pates, turrs side on, stands

hemd low in frent of A; Lurns to faco 4, 4 stands with
roars and shyloks wavling hls head from side to sido, FP g
turns awny agaln and stands gide on a few o in front of i
Ay PP walks away, then turns and approzches A apain, & ;i
stands tatl curled with loud shrisks, PP mskas one drop L1
head gesturs (camnot tell whether horns clashad} / 0725 iR
FE turns and walks swvay 5, scrapes and urinatos sprays, %
% reainy standing facirg S, PP dungs witk kicks, wanders
on o727 PP ia 60n sway, A now turns and walks slowly N, b8/
then pore steadlly; sbout 100 o SW of ‘his border he
psusss to greza bricfly, walks on, grazes a fow mouthfulas,
walks ohy on crassing his own territory berdor ho scrapos
and orimtss,; then comences steady grazing,

816 i
.

- Y
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EXAMPIE 15, Encourtors betweon nolehbouring tsorritorial bull
aba arindng pool (adlozl, 21 Aug :71)

1723 tAle X stmds drinking at the Dily Ban (X's torri-
tory adjoins the Iily Pan on the northwest) [/

tilm, W appreaches from tha 54, wallding slowly (W4 is

s new oll and T am not sure of hia torritory location):
X turns to face towards the other bull, backs a peco and
mxiges the ground with hls horn, advances, Wi doeg a
eckwards valk whon X 13 25 m away, X stops 1B m soparate,
then turns and moves back to tho pocl, rosumes drirking,
Wi stands lookdng on 35 m avay [1732 X movos awmy WNW,
horrs and scrapes But tharo is no wrine sprayr X movos
sy dMsappearing WS 1730 W moves tovmrds the pool

and covmencas drirking on i%s south edgs F1742 tADm K
{whose territory adisins the illy Fan on the southwest)
spproachas from 597, panses to defeccate with kicks, cxplores
srourd sndffing, wriratos sprays, slowly approachos tho
pocl; WW turns to fazs towmrds H at 50 m range, stands
staring, H approaches smiffing tho ground, thon stops
lotidng ahead towards tho other bull; & scops baciomrds

3 paces, stands; walks backwards 10 =, then stands looking
touards the other tull: I stands quistly chserving him:
H moves avay N, 54 resumes drinking: H oxploras around
sATTing vhero X Aderarted errliar fL757 W walklows on the
pocl sdge, N stamds quistly about 50 m W99 of the poolf
3802 W walks off 5¥ /1805 H advancos, approaches the
wzter slowly, reaches 1t ot 1808 and camcrces drinking.

FIAMFLE 14, Two torritorial bulls awoid mootinz st a drinking posl
sl, 28 Aup 71

1925 tADm. X drinkcs st the Mphafa Pool {which 1s about 3 km
B of I's territory] /1980 X loaves the bool, slowly
approaches another bull who stands quletly noarby, stares .
irtertly towards him Irom J = range, rokos 2 backwards
flicking movenents with hls sars ard glves a geft rumble,
tha other ball makes Z-3 hornm wiping gesturos bt stares
tack calmly at I; the strange bull then wanders away 5 and
X nmovas off W,

wh

L
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EXNTPLE 17, & torriteris]l Yul) isnoros his resident suberdimte
- bell (Madiorl 19 Juns '66)

1230 sADmQ stands up 4n his shady rosting place as tiTm,.F
approachss, wvalky forvards a few m towmrds B, F hesitates
somgntarily looking ahead towards 1 thon sdvances, i snorts
taice with flattencd ocars as P approachos thon gives o
Ioud ararl as P passzes by Sm in front of him; ¥ contimges
on s way without seeming to notice tho prosenco of tho
other ll, stops in the shado of a troc 8Os avay, turns
so that .his roar 15 towvards 2 Q stands smtching kin,
than movos suvay about 10m; P shuffles, thon lics down In
the shader § stards facing him for a furthor 8§ min., them
alse lies down in shado about 20m away from B,

3
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seen at drinking peols 1o which the bulls were strangera
to me, Bulls usyskly hesitated in the shadows before
moving down to water, avoided meetings when other bulla
were ooticed, and ecmeticea drank on opposire sides of the

stne pool paying little attencion to one another,

{b} Encounters between territorial bulls and subordinate

bulls
{1} Sudordinate byll resident in the same terricory,

Baewunters between & territorial bull and 2 subordinate
bull sharing the same territory were frequemt; in all, 117
such encounters were observed.

Three-gquarters of these did not lead o meetings, In
50 cases, the territorial bull d4id anot approsch {Example
17}, In 31 ca&;s, the territorial bull started approaching
{8 times wicth a sudden charge), but veered meay before
meeting: or the subordinate bull moved aoway at the ter-
riterial bull®s approach (B cases). In another 5 cases,
4 : the subordinate bull fled at the territorial bull's
approach, snd the latter pursued for a distance of 30-
70 m, Suhgrdiaate bulls responded to the approach or
nesrky movements of a terricorial bull with snorts {20,

snarls {24) or shrieks (6).
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Twenty-four cbserved approaches led to meetings: the
territorial Bdull advmce& ) ﬁ times with a charge) to confrent
tho subordinate tull horn against horn. Subordinate bulla
faced such approaches standing their ground with tail curled
giviag repeated loud snarls or shriecks (Plate 16).

In a1l 3L confrontations were witnessed, Homentary
hern clashes were initiated by the territorial boll in 10
casas, which ﬁre fended ofE by the subordimate bull to the
accoapaniment of loud shrieks, In 3 cases thevsubcrdlnute
bull advanced a few quick paces towards the territorial
bull with a horn prodding gesture ond a2 abriek, Twenty-
three confrontations were brief, lasting less than a minute,
and another & lasted 2-5 minutes (Exempic 18}, One con-
frontation lagted at least 10 minutes; in this case the
subordinate bull was the deposed former territory holder,
snother lasted 3] minutes, In provocative circumstances in
which the subardinete bull courted the cow thst the ter-
ritoria. bull hnd mated with two hours ecarlier {Example
19}, In this case the territorial bull clashed horns
vigorously several times but finally wandered off leaving
the subordinate bull with the cow. In snother case in

which a subordinate bull made a hiccing approsch towards
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EXAMFIE 18, Irtcf confrontation betwoen a territsrial bull and
a regidont subordimate bull {(Mutshont, 10 Feb'69)

0357 an aggrogation of 5 rhinos lios resting in s sand
pateher they include tAlm.l2, silm K2, an adolascont
fomalo and an adologcont malog the two subordineto ulls
1ie 30 = and 27 m regpectively away from the territorial
bull; all threz bulls are Fully mature; 0517 sADn.H stends
erd commonzes grazing, moving siowly away 10723 the twe
adoloscents riss, comeonce grazing Er sAn.K rises with
& grarmt as they movo acroas bohind him, and half turnsg
tADx. L remains lying, about 25m from X 0228 L stands

18 n awy to the side fO732 L moves his hoad sliphtly,

X irmodiately inclines his head towards L and gives
seversl more snorts and low prunts) L commencos zrazing,
then suddonly runy at K, X srarls and shricks backing

& faw pacas, thoy moot horn to horn, thon L turns ard
warders off E romming grazingi X roulns starding giving

a fow mora soft avorts; L grazes, K remaing standing in
ths asma placs, ’
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EEAMPIE 19, Prolonzed and tanso confromtstion betweon s ttﬁtaﬂal

ard bis vosident suberdinate bull afier the laticr
had gourted an oostrous cow, (Hadlozl 30 Bov *7C

g0 840, B atarty courting the cow which ADm.C htad rated
with sariisr in the day thon left; B approschos with hics
and tho cow courtors with a srarl; from 250 avay C
evidsrtly hoars this noiso and hasichs towards thom,
vacring .rourd to approach from dowrwind: &t 3% soparstien
B suddenly becomas sware of C's approach and swings reund
advancing sevorsl Paces towards sith cars filattonod giving
loud shrieks: £ advances to neot 3 horn to horn without
olashing, thore iz horn to horn fencing with 2 1n &
dafarstves srmrl posture glving shrioks; the cow advantos

&t C vtk a smrl, C retroats from hor arnd stands 10m

frem Br £ then cireles round, rushes to meot B, 3 Jumps
tack with & sheisk but € also pulls back checking just
before mestingt C confronts 3 horn apainst horn noving
backwards and forvards a few pacos at a timo ropostediy,

B stards defersively giving shricks cach time £ approachesf
0955 C jumps forwards to clash herns, 3 fonds waving his
hern vigorously ard C Jumps back again in tho semo sovemont,
ths cow smarls, foncing thon contimucs: £ movos away then
¢irelies round and comos in to mcot B again: thore aro & fow
guick thrusts to clash horns but both tulls pull backs €
stops beckwards then forwards 1-2 pacos at a time repoatedly,
prodding hds horm ageinst B's; B faces € plving contimal
treathing rowrs, thers is ons more horn clash/ 1012 G backs
nay, an? tores and walks off loaving B with the oo,
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o neltrm cow, the territorial buli did no more than

clash horns briefly with the subordinate bull several times

and the subordinmate bull aevéral times and the sub-
ordinate bull stayed in the vicinity {Example 20).

In 29731 encounters, the territorial bull terminated
the meeting by backing then turning and soving eway
paving no further attention to the subordinate bull,
gyen vhen it temained nearby. The subordinste bull
remained stending until the territorial bull had moved
away 25-30 m, then either resumed previous sctivities
in the same vicinfry (23 times), or wandered away (5 times).
In two cases, the subordinate bull backed then woved
away, while the terrigorisal bull remained standing
t;nkl.ns little notice.

Thers were varilations in the relationships between
particular territoriazl bull-subordinate bull pairs,
related to the age status of the subordinate bull.

Young adllc bulls {aged probably 10-12 years) were
more likely to be approached {Table 44; xZ = 10.1,

df = 1, pl 0.005), and frequently recreated from the
territorial bull; fully Bature subordinate bylls always

gtood their ground. One supplenting interasction was

it

e



EXAMPIE 20, Territorial Iw)? clashes horns briefly with a resident

suhordinateo buli whon the latter courts an eostrous cow
Hdledd, 25 June'

1073} talm,A and 2 cow and calf lis dowm cleso togathor; the
eow Jad Maplayed full costroes receptivity and becn mountod
by & the previcus day/ 1035 subordimate bull 3, who has bosn
msarby for the past hour and 2 half, now welks forwards
pprosching, stands looking hesitently towsrds the other
rhincs from 30 o rangs {smdffing?)/ 1032 O turns awmyf
10%0 D nowes slowly formvords towards 4 and tho cow and calf,
pauses 25 n asmy, thore is a soft rumbla fram ono of thomy
0 circles rourd behind A approaches the cow very siowly: tho
oow glwes smort without rising, tho calf stands/ 1045 0
odges foruards, tho cow glvos a soft grunt; tilk.A thon
rises o hla feot and walks scrogs, comag at O Qriving ham
tacioards with a clash of horng, O roars ropeatedly with
oars back: thers is sncother brief eclash of horns, thon

the two bulls sieand ageing the cow and calf stand: looking
on 5w avay/ 1107 O turns avay from £, stands ncar the cow
ard oalf/ 1107 A 1303 down again; O romeins standing 10 o
sway in fremt of Rim, {0 steyed in tho wicimty of the
territorial tull and cow for mest of the day).

w
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Plgures reprosont muober of times recorded
TIPR OF BECOURKYTEN
]

fdent, ddent, Dbackground of eAllx # nomeot=  brief  confr, wdln

of of ing, sAls  ntg 2+ ratreats
tAln  sAMm standy [t min mine
b4 HH Just post-adoleecent 21 é 4 0 1
v young bull _
I SH mowly uaitlod. Juat 5 2 o 2 | I
gt=ada bul) '
A 0 young adult wuil 8 3 0 3
othor young sAbna 8 5 2 0
ALL YOUNG sAlmo 48 21 9 2 16
Wk 19% 4y 3%
H N olderly bull of long 8 4 i 0 0
stapding as sAln .
I |} ditto 13 i2 1 0 0
I i doposod fomer tADn 1 9 1 1 0
c B formorly nelghbour- 12 5 5 2 0
ing tAD'
othor fully mature aAR,20 14 & 0 0
ALL MATURE sADus éh 14 3 0




426

cbaserved: the young subordinate bull MH moved from the
shady restplace he was occupying at the approach of the
territoriel bull I, and I lay down st this reatplace
whkile the gubordinate bull selected another site 40 o
away. In ancther cbhsexvation in similar cirvcumstsnces,
a fully matuyre subordinate bull lsy with anorts and
gnarls when the territorisl bull approached, and the
territorial bull selected another shady tree 12 m away.
There was an interesting chenge In the relatiom-
ship between the youmg subordinate bull HH and the
texritorial bull I following the latter's takeover of
HE's home territory. For the first few monthe, the young
bull ususlly fled or walked away tail curled whenever
the territorial bull appeared nearby, end the territarial
bull chased zfter him for a ghort digtance on sewversl
occegiona, A year later, the terricorial bull ususlly
paid 1i{tcle attantion ta HH, and the twe bulls were
frequently seen in cleose proximity. Eighteen months
after the territory tskeover, the two bulls were watched
engeging In s playful homn wrestling mstch that lasted
forty minutes, This was iInitiated by the territorisl

bull and readily accepted by the subordinate bull. The
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movements of both bdulls were relaxéd and their actions
were similar to those observed in play wrestling betwean
adolescents., Only twice the territorial bull seemingly
became too vigorouns, and the subordinate bull responded
with & brief advancing horn gesture and a shrick before
resuming wrestling,

{i1) Subordinate bull {ntruding from another territory,

~ Buboxdinate bulls somatimes wandered beyond their
home territory limits, and this sometimes brought them
inte contact with ocne of the surrounding territory
holders. I saw &1 encounters in such circwestances,
but 15 times my attention had been attracted to the
scens by the loud roars and shrieks of the subordinate
"bull only after a meeting had commenced,
In 5/26 case in which initiation was cbserved

the territorial bull did oot approach. In Dwo caaes,
the territorial bull started approaching, but desistced
when the subordinste bull moved away. In & cases, the
territorial Bull advanced and chased after the other bull
e short way when it fled. In the remaining 15 cases,
the territorial bull advanced to confront the subordinace
bull horn to hormm. In 5 of these, a short charge was

made by the territorisl bull; in the remainder the
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territorial bull aproached at a walk, twice accompanying .
the approach with a few hics. Subordinate bulls met such
epproaches by standing with loud snarle or shrieks.
Thirty ceetings were obsexved, of which 12 lasted
leas than one minute. The territorial bull simply stared
briefly then moved awey (Example 21}. Mowentary homm
claghes took place in 6 of these. Sixteen mectings wters_:
prolenged and tense confromtations with the territorial
bull backing away a few metreas then readvancing tc stare
born against horn again, repreatedly (Example ZZ, FPlate
17). The subordicate bull faced the confromting ter-
ritorial bull uttering loud sanarls and shrieks with every
breath, The territorial bull initisted one or mors homm
claghes ia 11 cases, hom wiped in 4, displayed head
£flings in 3, and scraped and urinated gprays in 2.
The subordinate bull snarled in 14 cases, shrieked in 15,
advanced seversl abeps towards the territerial bull
in &4, :md 3 times made a horn prodding gesture at the
end of &n advance. Three confrontatlons lasted 2.5
minutes, 8 lasted 5-20 minutes, & lasted 2040 minutes,

end one lasted for 80 minutes,

In one cagse, the territorial bull wviclently attacked



EXAMPLE 21, Prisfl confrentation betwron n tarritortal buil and
an Intruading subordirate bull (Hadlezi, 31 Doc*59
0%47 tAbz.L approdchos from the SW to moot sAlw,B near
_ the wastern border of L's territory (sill.B iz nomally
resident iz tho territory of t&ln,C widch adjeins L's
torritory Lo the northwest)) B stands with smarls; L
turns away, stands alds-ony L spproachos again, B amarls,
L comes forwards head down to clash horng briofly, then
pterds locicdng ot B, B faces L with ropeatod znarls
wving iz hoad from side to side: L turns and moves
may B, rosmes grating: 3 stands satching him/ 0555
Lis 50 n awgy from 3, B now turns and resunmes walicing

E nortinards,
EXAPIE 22, Prolonped tenss sonfeontation betueon a territorial
apd an intruding subordimate buil (adlozl, 21 Doc'70)

1505 sADn, B graces whilo moving on stsadily rorthuards passing
through tha tarritory of tAlm.I: ovidontly hs is roturming
fron vater (his home territory is that of tADn.C, which
adjoins I's tervitory on the nerth); 250 n ¥ of 3 tADR. I
grases/ 1018 B now stands 130 m S of If 1622 T walics 5, pauses
lastering, saliks on S 71825 I notlces 2 standing 35 = W of
M ard pauses inclirdng his head to look tovards By B
arorter I sudderdy rushes uphill towards 3, B snaris then
ahricks =5°I meets hdm, there is= no hern claght I cireles
rourd ¥ of E getiing dowindndd, approachas slovly to horns
erossed position, thers ars srarls from 3; I stands starine,
dropa Wiz hsad thon stares against horn to horn; I makos a
droppent head foint, there is an irmodiste loud shrick frem 3,
© I chacks his actlon, stares again with his hezn 0.3 = frem
that of B, there arse hoarse pasping snarls from Bf 1629 T
backs, wipes his horn, gtands 1,5 m soparats; I horn wipes
agsin, starts turning esmy, hesitates, slowly appreaches B
stands staring: B makes a horn predding gosturo with a
shriek, I stands without yislsing:/ 1632 I backs, wipos his
harn seversl times, approaches alowly than more rapidiy, B
ooarls, I stands staring korns closes L humps forwards a
pace with & droppod heed feint, 8 fonds with a shriek: I
backs, turny aside and horn wipes, epproaches, starss froo
cloae, backs & step, stands, edvances z stop, 3 snerts, I
advancas another uee, B drops his hoad with & shrick three
times, each tims I blocks swith his horn but resains staring
at B horn to horn, odging forwards) B has backed 3-% pacos,
they stend close, then relax slightly/ 1617 B snorts, I backs,

P
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{comtd, ~ Bxample 22} freu page 429

turns asida, hern wipes seversl tices, woves W, herna a i o
hHigh bush, turns and advances again, B srarls, I stands with
his horn almost touching that of B, B gives gaspine grunts
with ears lald hack out his head has sagged: I rclaxas, backs,
horn wipess, suddenly advancos, thore are smarls fyom 8, T
oixrds staring horns crossed; B shrieks and nakes & dropped
head feint, I backs 1 pace at this tut thon readvances a paco
agsin; I turns agide, horn wipas, looks back towards B from

4§ =, advances agein, atopa with hls hoern almost touching

thet of B as 2 snorts) B saves his hoad from sidz to sids
giving gaaping grunts; I backs, horn wvipes, turns away, B
basks & stop, I advances & stop, B rmekas & dropred hcad

feint with a shriek, I resperds by claching horns momentarily,
there 1x a loud shrick from 8, I stands staring, horas touching
F1552 T eacks, makes a cursory horn wips, advancas, gtares from
3.5 m rangoe, makes & supproessed hoad flinginy gesture, then
cirelas round E of B: B turns to koop facing hdnm/ 1844 I turns
and wanders avay S/ 1588 3 walks on X,
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the subordinate bull, directing repeated horn blows
againat its head and shoulders and chasing it jabbing it
in the groin when it ran {Example 23). The subordinate
bull was completely ot the defensive, but wag unsuccesse
ful in warding of the fierce sttack of the territorial
bull. The encounter took place at a teéri:o:y border.

There was one other strange meeting in which the
territorial bull moved in parallel with the subordinate
bull, then moved shesd to block its movements when it
reached the territory border, as 1f blocking the movements
of a cow,

In 26/27 cases, termination was achicved by the
territorial bull turaing and moving suay. Once the
tervitorial bull remained etanding while the subordinate
bull moved away.

Subsequent to an encounter, the subordinate bull
remained in the same vicinity in ? coses. In 15 cases,
the gubordinate bull left the territory con whiszsh iz was
trespassing, and in 5 cases ic departed from the vicinity

of the encoumter, though not from the territory.

{ii1} Trespassing territorial bull with resident
subordinate bull.
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BXAMPIZE 23. iAtts & territorial tull on an % 31 nata
bull (tadiozi, 25 fay 85} SRR

0900 Hy attentlon is atiracted by loud roars and shricks:
sAlm. ¢ appears runming with $AIn.G chasing at his hoolss

B ztops and twrny te facs § and thers is a violent battlos

0 sttacks with ropeated biows of his horn at 8's head then
shoulders which O is unsuccessful in parrying, © roars and
ashrisks loudly: the two bulls rest besathing hoavily wdth
G's head against O's shouldor for 2-3 mimutos, thom &
regumeny atiacking O O broaks asmy and floos and G parsucs
hiz Mgging his horn into D's groln soveral tines, thon ©
turns to facs G agein and theare is another fiorso ard

nodsy battle with many blows struck: the twe bulls soparate
and standing facing zbout 0,5 apart breathing hoavily; © gives
beallowing roars with every breath, his ears lald back: &
shuffles bteckunrds amnd forwards 2-3 paces at & timo, coming
forards to touch hix horn against that of Or aftor soveral
minutes of this G becks sway then turns ard walks off 5:

18 mins have passzed since my arrivel; O remaing standing
besathdng hoavlly for a furthor 12 rdn, thon wandorz sumy Hi
0O has incurred rany blocdy gashaos around his head and sheuldors;
G ashows ondy a fow cuts areund his head: the mocting took
place at the M bourdayy of G's tarritory.

433
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A Tws encounters were geen in uhi.chrthe territorisl
bull was intruding on the home territory of the sub-
ordinate bull. On ene occasion, neither bull noticed
the other at a range of ebout 75 o though the subordinate
bull later followed along the scent tracks of the ter-
ritorial bull a short way. In the other, the rervitoricl
bull stared from about 35 m away, then trotted hastily
back towards its owm territory which wes only a short
distence away. 7The subordinate bull merely paused briefly,
then continued on Lits way.

(iv) Encomters in the icoediate vicinity of waterholes.
I obaerved three encounters between subordinate
bulls and texxitorial bulls at weterholes {n which I
‘knew the status of both bulls. In each case both bulls
had come from distinct terri.l:.uries. The territorial
bull faced the subordinate bull, giving smorts in 3
cages, snarls in 2 ceses, and shrieks in 1 case. The

subordinate bull watched replying with snorts in 2 cages.

{c) Encountorz between territorial bulla and adolescent

Males
(1) Adolescents of age class S; (age 6-3 years)

Thirty four encounters were observed bmtween a

-
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resldent territorial bull and such older sdoleecent

oales. In 9 of these the territorial bull 413 not appreach;
in 13, the territorial bull started approaching, then
turned away {in & cases because the adolescent retreated

at 1ts approsch); there was one appreoach in which the

adolescent male fled with the territorial bull chesing
after s stiort woy; 11 approaches led to weetings.

Adolescents Faced spproaches with snores (6}, snarls

€{14), or shrieke (1), and once with an advancing snarl.

- - T e T g e e b sk e L ot et .
RTINS — ¥ i 2 Bt -
TR X 3 - - — L
——————a: e =
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L Ten peatings were brief, lrsting less than one minute,

then the territorial bull moved away {(Example 24),

s ."g_‘t:.l.".l._um..

and only one included s oooencary horn clash. Ome meeting

lasted 47 minutes Judging by sound, but X cbserved only

itz termination; the territorlal bull had been confronting
two adolescent males at a territory boundary. Adolescent
: males were comoonly tolerated in the vicinity of cestrous
i females; the zingle recorded instance of a horn clash
occurrec when the adolescent approached a cow hiceing.
Because I diastinguished sdolescents from adults

by behaviour some males c¢lasscd as adolesgent {because
they were paired up with 2 éumpaniou] were of similar age
to other single young males regarded ..us subordinate bulls,
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EXSNFLE 2, Yooting betwsen a torritorial srd an adelegcont msls
aged about 7 yrg (tadlozl, 10 Hay' ,

1838 tAln, I wardors inte a woeodland patch and thero croountars
the adolescent malo b togother with an adolescent fonale g;

b and 2 snort as X spproaches to stand in frost of thomr b
anorts at X, thon gives two advancing srmarl-shricks coming
forvards 2-3 short paces sach timo; X watzhos salmly from

I rangei ihe rhlnos stand, X takes a stop towerds b, B
snorts, I turns avay and moves on past,

BIAMPIE 25. Brief confrentation betwnon s terrltorial bull and tue
laz that arp =t111 rod up as zdelosoont.

Vadiost, B June ‘70

i.m thln. X notices the two young adult males ¥V and VI
gss {1-1Z yrs) gracing about 40 m from hiny X spproaches,
VW anerts and curls ds tall, X approaches hiselng from ESE,
the two young males stand alde by slde with grents, I
owirgs ¥is hoed 1 & low arc ag if to wips his hern over
the ground tut 2oes not do se, turns awmy, circlss romxd,
spprosches the young ralos [rom dowmvind, starnds with his
hoad sxtarded towards tho two young males staring intently,
ks hern almoat touching that of VW: the two young malos
srarled gz X moved reunrd and approached; X stands thus
about 1/2 mimite, then suddenly swings round to feco away
from ths young males/ 1708 X can be heard seraping and pre-
L o1 urinting sprays, but is hiddon from my wiew by a
bushr/ 1708 X 1s viaible again sta:ﬂing quietly faclng
135* sy from the two young males at 6 m rengef 1702 X
ualks slowly away WSY srdiffing around, presumably et the
tracks of the two young malos, then turns armd coomences
grazing 5/ 1712 tho two young males resumo grazing Er X
graaes on 5,
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Prolonged tense confrontations were ususl with the latrer,
but were never chbserved with the former, For example, &
wandering young adult male ¥V, aged 11-12 years, was con-
fronted for 32 minutes when encountered alone by & ter-
riterial bull (see Plate 17), Five months eariier, when
XY was together with another young adult male of gimilar
age and thus considerad to be an adolescent, the tuwo were
cenfronted only briefly by another territoriasl bull X
{Bxemple 25). A year later, tense confrontation lasting
10 minutea was observed between this territorisl bull X

end the young male V¥ who was now alone,

{11) Younger adolescent moles of ege class 53 {age 2.5-
5 ysars)

Thirty-six encounters between terrvitorial bulls and
young adolescent males were witnessed, 1In 12, the
territorisal btull 4id not approach, 1In 15, the territorial
buil started approaching but turned away, 12 times because
the adclescents retreated at his approach. Seven approsches
led to short chases, Only one approach led to a brief meet-
ing in which the two adoleacent males faced the territorial

bull with snarls and one advancing horn gesture, Once a

T LT TR T
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texrritorial bull wiolently attacked the young adolescent
oale that wes with & cow and chased around after it for

2=3 minutes before it escaped,

{2} Errg;:ozisi bull-mnle calf encounters

In two obsexved cases territorial bulls suddenly
attacked male calves briefly before the mother intruded,
In all other cases, territorlal bulls paid 1little sttention
£o calves accompanying cows, On Beveral occasions terri-
torial bulls passively allowed the calf to aniff at their

nosg or oudge horns,

{e) Encounters hotween @ubordinate bulls

Fifteea encounters were observed between subardinate
bulls shaoring the same home territory. 1In 5 cascs, both
Bulle paid little or no attention to each other, In 6
cases one bull, or once both bulls, made separation main-
taining thrests, either snorts or snarls, Two approaches
led to aasonasal meetings, on both cccasions one of the
bulis was a young malo that had only receantly setcled 1n
tha territory and the other Individual was the young adult
male HH, ﬂn another cccasion when these two bulls met, HH

approached to look at the other with 2 closor éppreach
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being inhibited by snorts and snarls from the other male,
On a fourth occasion, these two bulls engaged in prolonged
and fairly wvigorous playful wrestling (Example 26).

Five encocunters were observed in which one of the bulls
was tregpassing on the home torritory of the other, In two
of theege, there was no approach, In rwo others, the resi-
dent bull advanced to meet the intruder who stood defonsively
with sanrls, In one of these casca the resident subordlnate
bull made a short charge over the last few metres, then
turnad sway with head flings when the other bull blocked
him with a loud snarl. In the fifth encounter, which took
place In the reglon of a border between the territories
occupled by the twe bulls, both ateocd tensely asbout 10 o
apart for 33 minutes without approaching nearer.

Another 5 observed encounters tock place at drinking
pools, In each case, either ore or both Bulls directed

snorts or smarls at the other,

{f) Subardinate bull-Adolescent msle encounters

Ten observed cncounters involved subordinate bulls and
adolescent males of age ¢lass 53. In 8 there was either
no approach or a checked approach, Ia 4 of these cases,

soparation maintaining threats were mande by the subordinate



EXAMFLE 26. Baé srostlint betweon two aAlh's surine sena torritory
are youny males, sADn,53 has mowly sottlod in the
territory} {(Madlozi, 20 Jan '71}

072 aillx*s TR and 5H stand confronting cach othor about im
apurt, HH with hesd low seemingly grazing, SH watching him
with sar2 Illcking Wack and forth attontatively) thory most
heads close with HH An grazing attitude ard slow, relaxed
horn fencing develops: H shakes hiz hoad and prances his

Ts op and down, stands staring at SY with flicking
tail, SH pushes his horn gontly against tho side of HH's
fead; HR turns avay, flings his hcad up and down with
exaggeratod movomonts and approaches SK sgain, thoy stand
Rorn to horn; BH pushos SH back horn mgatnst horn, SH brosks
: oy giving an oars flat gosture and a grunt, HH prancos
-E . sy, apprcachss, prances away, approachos againg 54 ad-
¥ -° wancas, relaxed with hoad low, to push horng, stands, thon pushes
EH back; BH makes a slow hoad down gosturs, S35 stands hoad Low
with oars back, -wrestling is rosumod,,.. wrestling in this
fashion cortimes for 20 mirmutos, hocoming Tairly vigercus
with both males taldnz turns to push oach other haskwmrds and
more vigerous Irancing up and -dowm by B,

EINPIE 27, Sazomazal moot botwoon a subordirats il and tws adolosg~
gort maigs agod 7=-8 yoars, Il‘ad.lazi, 25 Juno 'G6)

0927 sAlm.Q stands sloopily under a tros; adolsscont males

5 ard p appear grazing abcut 100 m E of him; m &nd n Llook up
slert, possibly sceing O thoy mova hositamtly towerds O,
looking up thon rosuming mrazing) at about 35 m soparation

they stop losiing towards 0;0 strolls ovor towmrds thomy o

and 1 ztand locidrg at him with snorts, € stopr about 2 m in
front of thamy n moves forwards a fow stops to mako ceontact

and the pair stard with horns erossod:; O thom turns and walks

awmy, oither m or o grunts bohind him, D hastens on &2 fow paces
then resumes walidng moro slowly.
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bull, and in 2 similar threats were made by the adoles-
cent males, Once the subordinate bull approsched and
remained in the vicinicty of two esdolescent m=les and was
tolerated by them apert from one brief grunt. One approach
led to a nasonasel mecting, reclprocated by the adolescents
after their initial snorts and snarls {Example 27).

Twenty-seven encounters were observed between subor-
dinate bulls and adolescent males of age class S;. In 11
of these there was gither no approsch or a checked approach
initisted by aither the subordinate bull {5 times) or the
adolescent males {3 times); in 4 of thesec the adolescent
males retreated, Three approaches led to brief nasonasal
ocetings, &nd on another 7 occosions nascnasal contact
developed into playful horn ﬂfes ;ling, deapite the aize
dizcrepancy between the two bulls (Plate 21).

In one encounter, the adolescent male approached to
rast its head on the flank of the recumbent subordinate
bull. The aubordinate bull sprong up and chased after the
adolescont male a short way and the latter fled ar a

gallop.

Symmary and comparisogs

Two differing basic reeponsce ere displayed by bulls
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bull, and Iin 2 similar threats were made by the adolea=
cent males. Once the subordinate bull approsched and
renained in the vicinity of two adelescent males and was
tolerated by thex spart from one brief gruat. One approach
led to & nasonasal mecting, reciprocated by the adolescents
after their inirial snores and snarls {(Excmple 27),

Twenty-scven encounters were obscrved between subore
dinate bulls and adoleieent makes of age class S;. In ll
of thege there wes either no appreach or a checked approach
initiated by either the subordinate dull {5 times) or the
gdolescent males {3 timea); In 4 of these the adolescent
males retreated, Three approaches led to brief nascnasal
meatings, and on another 7 occasions nasonassl contact
developed into playful horn chstling, deapite the size
discrepaney between the two bulls {Plste 21},

In one encounter, the adolescent moale approached to
reat ita head on the flank of tha recumbent subordinate
bull, The subordinete bull sprang up snd chased afrer the
adoloscent male a short way and the latter fled at a

gallop.

Syzmary and cooparisons

Two differing basic rcsponses are displayed by bulls
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in confromtations: (1) one bull confronts the other horn
to horn silently; (ii) one bull stonds defenzively making
repeated loud sparle and shriecks,

Terrcitorial bulls on their home territories usually
approsched other ‘lwlls they encountcred and aluways con-
fronted them silently (Table 45). HNeighbouring or intruding
eerri:&ial bulls eor Iintruding subordinste bulls were
approsched more frequently thoan subordinate bulls resident
in tha scme torritory (77% ve 557, X2 = 10,0, 4f = 1,

p / 0.005); and fewer approaches begun towards the latter
led to meetings (41% ve 83%; X2 = 23,8, df « 1, p { 0.001),
Ooce a torritorial bull moved past a resident subordinate
bull without paying It any attention to occost on intruding
subaordinate bull that was stending 100 m oway dosmwind at
night, Charges were made commonly against other territorial
bulls, less frequently against subordinate bulla. Horn
clashes were vecorded in about 50% of the ceetings but were
rarely more than momentary. Meetings with resident sub-
ordinate bulla were usoually very brief, lasting less than
one minute  while meetings with other bulls were commonly
more prolonged, However, even in the case of intruding
subordinate bulls, 437 of obeerved meetings weres merely
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brieE confrontations, In almoet ali casea the resident
territorial bull terminated the meeting by turning and mov-
iog away paying no further attention to the otheir bull, In
mogt cated the iatruding bull departed from the territory
after the territorial bull had loft, though such departure
was pot necessarily immediata, |

One fight was witnessed directed against a f:eighbunur-
ing texritcory holder; and two attucks; one dirccted against
an intruding subordinate bull, the other sgainst an adoles-
cent male tanai:hzr bricf £ight was observed in association
with a territory takeover and will be discussed in this
context), Two of the attacks occurred st territeory horders,
In other cases, meetings with an intruding bull taking place
at or nesr territory borders were more commonly prolonged
tense confrontations than those centred within a territory.
' Thus, terricorial bulls seemed more excitable in mesting
with other bulls in Border rogions, Though fow attacks or
fights wvere seen, forritorial bulls oot uncommonly showed
fresh gashes and abrasions on their beads or occasionally
on their shoulders, particularly during the dry season,
Thus, Eights or attacks evidently occurred more frequentiy

then wns cbserved, presumsbly developing in circunscances
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in which one bull was crosasing & ncighbouring terricory
on the way to or from water, FHowewver, while some bulls
frequently exhibited wounds others never showed scara, in-
dicating individual teoperamentsl diffecrences.
Territorial buils were generally quite tolerant of

adolescent males and calves, but three sudden attacks were

recorded, Rangers reports cccasional cases of adalescent
males killed by hofn wounds presumably inflicted by ter~
ritorial bulls,

Territorial bulls reeiprocated confrontations by
neighbouring territory holders in border teglons in like
fashion, At & mutual boundary, boch bulls wavered between
adyance and retreat, Actions were highly ritualised, with
aggression restricted to momentary hern clashes which
howaver oceurred in fewer than half of the cbeerved meet-
ings.

If one bull had intruded a short way inro the territory
of a nelghbour, the trespassing bull displayed similar
sctiona to those occurring in border =mcetings, except that
he backed away ateadily during the confrontation until he
regained his own territory. 4 wandering territeorial bull

accosted by another bull on a more distant territory
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instead reeponded with snarls and shricks; that s, he be-
haved es did & subordinate bull, Only two observatioms

ere aveilable to Indicate the behaviour of a territorial
bull accosted by a neighbour some distance from his own
territory: (1) once, 500 m from his own boundary, e ter-
ritortal bull faced the meighbouring bull silently but
retreated; (1i) cnce, accogted by the neighbouring territory
holder at the opposite boundary to his owm, a bull fought,
Tha prolmsed; tense, silent confrontations between bulls
somatimes reported by other observers presumably originated
when one of the bulls had been accosted by a nelghbour
still some distance from his own territory.

Subordinete bulle always gave separation maisenining
threats at any move by a nearby territorizl bull suggestive
of approach, If confronted, subordinate bulls made re-
péataé loud snerls and shrieks but usually stood thelr
ground, This display contrasts etrongly with the silent
aara fcrwerds orientation displayed by resident ter-
riterial bulls, Young adult males sometimes retreated
from a territorisl bull, Subordinate bulls sometimes made
Va]rmhen!.c attacking geatures such as advancing steps or a

horn prodding action; but such "attacks™ were never

——
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caxried through and were accompanied by loud shricks, Sub-
ordinste bulls remeined in place until the territorisl
bull eventually moved away. Sowe of the subordinate bulls

scootimes appeared with fresh wounds, Snggestiug skirmishes

with surrounding territorial bulls, Agein, there were in-
ﬁtﬁdm differencen in incidence,

Adolescent males sometimes behaved towards territorial
bulls as did subordinate bulls, but younger adolescents in
particular were likely to retreat from an approach by a
territorial bull,

Subordinate bulls sometimes directed separation main-
taining threets againsc other subordinate bulls or adoles-
cent maleg (Table 46) but such cases seemed usually duc to
uncertainty of the ldentity of the other individual. If
dowrwind & bull was morce relaxed., At other times, sub-
ordinate bulls sharing the same territory teok little
notice of one another, and playful horn wrestling was
obsartv:d between two young adult males, Once intolerance
was displayed by a resident subordinate bull towacds an
intruding subordinate bull, though this was ineffoctually
carried cut, Towards sdolescent males, subordinate bulls

appesr friendly and someotimes moved to stay nearby., Close
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approaches were usually prevented by threats from the

adclescents,

2.2 Encounters between bulls snd cows or adalescent fomales

" {a)} Encounters between territorisl bulls and cows

{1) Territerial Bull on home territory

A totel of 142 encounters were chaarved between resi-
dent territorfal bulls -and cows.

In 16 ceses, no approasch was made by the ball., In 52
cases, the territorial bull started approaching but wveored
away; the average separation distence at which this oc-
curred was 15 m {range 4-50 m); 7 of the approeches were
charges, In 65 cases, the bull approached making & few
hics 23 ke drew close to stand facing attentively towards
the cow from ciasa tange, almost always downwind; the
aygrage separation distance was 7T m (range 1-15 m); two of
the approaches were charges. The territorial bull then
wa and walked away, after perhaps a minute, in 56 cases.
In 12 ¢cages he remnined near the cow, commencing grazing
or come other activity {Example 28). Cows met such
approaches atanding facing the bull with separation main-

taining threats {see Flate l1): either snorts {58},
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EXAMPLE 28, Territorial bull noots and joins a cow (Mgutshord, 14 Fob'63)

The torritorial bull zas roving castwards, scraplng and
urimating rupoatod.lyjmlzjg the bull encounters a cow andmlf
grasing scuthwards ahoad of him and walks towards theom; the
cow snorts with ears back, tho ull contiruos approaching

ard stops 5 m fros: tho cow, backs away a little, stands facing
the cowp tho cow amorts but contimues grazing, the bull stands
12 m away as thoy graze past, tho cow turns her hoad with a
snart then resumes grazing againg the bull rosunes grazing,
rarallol to the cow; he lifts his head from grazing, the cow
swirgs round with a snort:; thoe bull approaches head high te
within 6 m of the cow and stands lopking at hert tho cow
snorts, but resumes grazing, snorting onco moro; the bull
backs, stands facing 459 awny from the cow; the cow snorts
again, tha bull backs sevoral paces, stands; the ¢ow gives

a short smrl, tho bull backs then resumos grazing 7 m away
from ths cowy several more times ho pauscs from grazing to
m:)-e at the cow (the next day the bull was still with this
cow),
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snarls (54), advancing snarls (13), shrieks (1) or a horn
clash (2), However, unlike subordinate bulls, they did
not make snarls tepeatedlj, 4 single short or more pro-
ionged snarl was giQen and perhaps repeated a short while
later if the territorial bull persisted in remaining near,

Four times terrieorinl bulls approached, suddenly
attacked a cow with horn to bedy blows, The cow attempted
to fend off the bull making loud anarls or fled. &l1
attacks were brief and no obvious demage was Inflicted, In
one case, the bull seemingly attacked the cow in mistake
for an adoleacent male; he sniffed at the urination site of
the young male, then suddenly attacked the cow, who happened
to be the nearest animal to him (Example 29), In one other
case of attack, an adolescent male was similarly present
with the cow concerned,

In one encounter, a territorial bull moved hesitantly
out of the way of a cow when she approached with a snarl,
In another case, an cow reacted to a territorial bull's

appreoach by advancing to stand in nasonasal contact bricfly.

(11) Territorial bull out of home territory
Pive cases were observed in which territorial bulls

. that were out of their home territories on their way to



EXAMFIE 29, tADn attacks cow, soomingly in orror for adsn
iﬁdlo:i. 23 Dec '705

1002 tADm.C approaches a group censisting of four rhinos:

the two cows P and PP, tho adolescent rale p {azo Syr) and
an edolescent female (age Jyr)) C approaches hiceinp, stares
from 5m range, then noves to stand a short distance away;

the othar four rhinos move towards a dunghcap, omo cow and one
adolescent defecate thore, then the adolescont malc stands
urimatirg in a stream, then all move and stard a short way
on; tADn,C goes up to tho dungheap, defocates with kieks,
then stands andffing carefully at tho odgo of tho dungheap
for 1-2 min, sniffing thon 1lifting his hoad te stard with
marted lips; the other four rhinos start moving oni C
suddenly chargos the cow P ignorins her throats and dirocting
blows with his horn against her head amd tho side; tho cow
runs and i3 chased rourd by C for 1/2 nin, then she turns te
face him with a loud smarl; tho btull confronts her briofly
then turns away and moves up to the other threa rhincs; they
stand together facing him with snorts; tho bull stands looking
&t them and the gttackad cow joins themp the bull moves to
lie down 10m away; I check the site where tho bull smiffed,
and confirm that this was at tho urination sito of tho
adolescent rale,

453
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water encountered cows. In 4 cases, the territoriai bull
circled around avoiding the cow at a range of 25-50 m. In
one case, the territorial bull approached, stared at the

cow from B m range, then moved om.

(1£1i) Ia the vicinity of a drinking pool

Nina cagea were recorded in which territorial bulls
. encountered cows in the vieinity of drinking pools. In 3,
the territorial bull did not approach. In 2, the cow ad-
vanced with threats and the territorial bull moved out of
her way. 1In 2, the territorial bull circled downwind then
approached, stared briefly at the cow, then moved away, In
one, the territorial bull started approaching, but turned
away when the cow gave an advancing snarl, In one case,
the territorial bull snorted when a cow approached; the

cow then advanced to clash horns with him with a snarl,

(b) Territorial bull-adolescent female encounters

Twenty encounters were recorded between a territorial
bulls and an adolescent female, In 7, the territorial
bull started approaching, then turned away when the adoles-
cent female hastened asway. In.s, the territorial bull

approached to stand looking from close quarters, The
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adolescent femnle(s) faced him with threats: e snort (1),
snarls (6), or advancing snerls (2). In 3 cases, the ter-
- ritorial bull did not approach. In 2, a territorial bull
chased after two adeolescent females a short way when they
fled, 1In 2, the territorial bull suddenly attacked an
adolescent female, and in one of thesc chased round after
the adolescent female for 1-2 minutes, In both cases, the
bull afrerwards resumsd grazing near the adolesceat female

paying little further attention to her.

(c) Encounters between subordinate bulls and cows
(1) Subordinate bull on home territory

Regident subordinate bulle were observed to encounter
cows on 54 occaaions,

In 13 encounters, the subordinate bull did not approach.
In 21, the subordinate bull started approaching, somewhat
hesitantly, then turned away (average separation diatance
= 13 m, range 4-20 m). At least 3 of the approaches were
accompanied by hics, in one the subordinste bull panted,
and in another g snort was made by the subordinate bull,
In 16_cases, the subordinate bull approached, sowetimes
hesitantly, stood looking at the cow briefly from close

‘range (average separation distance = 6 m, range 1-12 m),
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then either moved away (12 cases) or stayed near the cow

(4 cases)., Cows responded to such approaches as they did

to an approaching terrirorial bull by giving separation
maintaining thréata: snorte (20), snarls (15), or advancing
snarls (5).

Two approaches led to brief nasanasal contact, onc
initiated by the subordinate bull, the other by the cow,
After one approach, a subordinate bull rested his chin on
the rump of the ¢ow in a courting gesture. In one peculiar
incident, a subordinate bull ran around 2 cow, approached
her repeatedly :o.stare horn against horn, made head flings
on turming away and suppressed squeals, and in general dis-
played great agitation., This lasted for five minutes, then
tha territorial bull arrived on the scene, confronted the
subordinate bull briefly, then approached the cow but showed

no great excltement,

{i1i) Subordinate bull out of home territory

Thirteen meetings between subordinate bulls and cows
were observed in which the subordinate bull was out of his
home territory, In 3, the subordinate bull paid no atten~-
tion to the cow, or circled round avoiding her, In 2, the

subordinate bull started approaching then turned away. In
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Subordinate bull approached to stare from close range, and
the adolescent female faced him with threats, Once a sub-
ordinate bull approached to stand bricfly in nasomasal

contact with an adolescent female,

Summary and comparisons
Territorial bulls usually approached all unfamiliar

cows encountered on their territories, Where an approach
was not made, it seemed likely that the territorial bull
had already investigated the cow & short while earlier.
Approaches were frontal and were usually made from downwind,
Nasogenital investigation was never Been, cows belng highly
intolerant of any approaches from the rear. Charges secmed
related to mistaken identification, and the bull usually
checked his rush or moved away at the snarls of the cow,
Two attacks on cows may be related to mistaken identification,
while for two others there was no ready explanation,
Subordinate bulla aleo approached cows, but did so
lesa frequently (Table 47; X2 = 3,24, df =1, 0,05 [ p /
0,10) and more hesitantly., Whereas territorial bulls
walked confidently up to cows making a few hics when they
drew near, subordinate bulls usually edged forwards, a

few steps At a time, and hicced less commonly.



&
Y

TATLE W7,

cractlo:

ttar

ount:

tweon tulls a

OO

Mgures reprosont frequsncles in percont of different actionss sub-samples
siros are uwsually less than total X,

Astions of AP

Initiating actions of tADm Actions of tADn
during ?et:lng
Lol
& ? B
~ O
Sp88y 4 2 aﬁqi"%g
HIHIEPNIHE R s
Type of -encountor "REHEE ﬁﬁi 33 3 gfdh E "5 E
BlEosuad gfu 2d_ 5 ES_EE £ 8
1, tADm-A 156
a. residont tADn 21z 37 51 25 7 |93 5 2 0 3 8 T4
b, tAllmn cut of tarrit. 5180 0 20 - - 160 - - - - - -
o, at watorholo 9|67 33 ¢ 33 © - - - - - 62
2, sAlh=ADf yid
a. Toesidont sADm 24 39 37 20 0 8 0 11 o 0 25 |37
b. sADh out of hame ter. 1311 i5 53 0 0 85 - - - - 28 |40
at wateorhola 757 W 29 0 O (10O - - - - 0 |33

c.

mrls

42

N
67

QOO0

hricks

f

dvancing

amarl

37

13
20
67

(U

~NoF

gasturs




460

2.3 Encounters among cows, adolescents and calves
(a) Encounters between cows

Seventy-nine encounters between cowa were recorded.

In 22 of these, the two cows concerned took no notice
of one another even though moving past at close range. In
another 23 cases, there was no approa:h,'and in I3 cases
& checked approach with soft snorts or bricf snarls being
made by one or both individuals (Example 30). Sixteen
approaches led to nasonasal meetings (Example 31) and 4
of thede developed into playful horn wrestling, In another
5 cages, a brief clash of horns occurred; two of these
happened at drinking pools, and in another 2 cases, the
cow that initiated the horn clash was accompanied by & very
young calf, Other horn clashes were scen between cows
coudng into close contact at drinking pools on several
occasions when [ was not making detailed behavioural

records,

(b) Encounters between adolescents

Thirty-four encountera between adolescents belonging
to different groups were observed, In 18 of these, there
was no approach or only a checked approach, The other

adolescent responded by retreating in 3 cases, and atoed
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EXAMFIE 30, ounter betwacn twn eows, one with a_small calf
Madlord, & Juno 71

the cow LL with 6 wock old calf has grazed to within
o dowmiind of another cow K with a yoarling calfy LL givos
an ears back gesturs, probably snorts (not audible at my
obasrvation rango) as tho othor cow grazes across in front
of her, stares at hor for sevoral seconds, then rommos
‘grasingy the other cow grazes on pasti both cous thon graze
S5namrt ignoring one another.,

EXAMPIE 31. loeting betwcen soveral sows and adolesgecnts
(Madlozi, 28 Nov, '69)

0703 A cow O with adol,f compardon graze; suddonly both

turn and laok northwards: another cew K plus adol.n come
perdon approach, both palrs stand facing at close quartorsy
the two adolesconts advance to press horng togother and

thls gradually dovelops into vary slow horn wrestling; O
then resumes grazing in fromt of K, K stands ebscrving herg
after a mimito 0 suddenly turns towards K, X backs away a
fow paces, stands; O thon contimos grazing; /0705 tho two
adolascents scparate, the adolaoseent fomalo passes clese by
K, the adoloscert male stands clese by O; K then walks fore
wvards passing betwoon 0 ard the adolescont male moving 1n
tha direction of tho nearby rosting areca, the adolescent male
and ths othar cov turn and fallow her; another cow VW with
yoarling calf approaches the rostplace, O suddenly turns as
Y¥ approachos behind her, the two cows stand heads up faclng
about a motre apart, turn their heads away slightly: both
yelax their hoads, VV thon advances to ongage horns, the two
aows astand briefly with heads pressed topgother; ¥V then moves
cn towards the rostplace, hor calf investigates the cow O
meﬂy then rol-lm.
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with separation maintaidng threats in 12. Fifteen approaches
led to nasonasal meetings, and 6 of theae developed into
playful horn wrestling (see Section E.l.4 for further dis-
cuasion), Once, an adolescent male attacked an adolescent
female and chased her around for several minutes until sahe

sought refuge near a cow,

(c) Encounters between cows and adolescents

(1) Adolescent males

Fifty-six encounters were observed between adolescent
males and cows belonging to different groups. Wo approach
was wade by elther in 7 cases, In 20 cases-the adolescent
male started spproaching but was checked by threats from
the cow, Once a cow approached, looked at the adolescent;
then resumed grazing, Eight times, a cow advanced on an
adolescent with threats causing it to retreat, Nineteen
encounters led to nasonasal meetings, and 8 of these de-
veloped into playful horn wrestling; in 15/19 cases, the
approach was initiated by the adolescent, In cne encounter,

reciprocal snorts were exchanged,

(ii1) Adolescent females

Twenty encounters between cows and adolescent females
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(£f) Encounters between calves

Fifty-one encounters between calves were ocbserved, but
in 29 of these both calves remained near their mothers
without approaching., In the remaining 22 cases, the two
calves approached to meet nose to nose, &nd 14 of these

meetings developed intc play wrestling matches.

Symmary and comparisons

Two cows commonly paid little attention to one another
both while grazing past at close range and when coming to-
gethar at restplaces, Snorts and snarls were given mostly
when one animal approached directly, and cows with small
infants were likely to direct snorts or snarls at nearby
rhinos than other cows. Snorets and snarls were commonly
exchanged among cowa coming into close contact at drinking
pools, though afterwards the cows frequently drank close
together, Sometimes friendly nasonasal meetings or horn
wrestling mAtches occurred among cows, Adolescents and
calves commonly approached other rhinos to make nasonasal
contact (Table 48), and horn wrestling matches frequently
developed, particularly among adolescents and calves,
Adolescents only rarcly snorted at an approaching cow; they

were more commonly approached by calves than the reverse.
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Riscussion o

Tarrlfariul bulls within their home territorieﬁ generally
respond to any other rhino encountered by approaching.

If the other rhino is & cow, the approach brings the
bull close enough presumably for him to be able to detect
olfactorally whether the cow is potentially sbout to enter
oeatrus, Bulls gometimes remained near a cow after an
approach, and at least one observed instance of thia
iniciated a consort relationship (see Scetion D.2.1),

Approaches directed towards other bulls can be inter-
pretad as challenges., Strange bulls encountered on the
territory are invariably thus challenged when detected
while subordinate bulls sharing the same home territory are
usually ignored, Thus, territorial bulls arec evidently .
able to distinguish their resident subordinate bulls from
bthet bulls, presumably by familiarity with scme features
of their behaviour (since this seemed indecpendent of wind
directin). The presence on the territory of such in-
dividuals is thus tolerated, and it was not uncommon to
find the territorial bull and subordinate bull grazing orx
resting only a few metres apart,

A reaident territorial bull never ewmphasises an approach
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vocally, His unhesitant direct approach is evidently
aufficient indication of his status. Sometimes, however,
he makes a sudden charge, particularly against another

tarritorial bull, Cowa

adolescents and subordinate bulls
always respond to charges with loud snarla, while neighbour-
ing territorial bulls meet charges silently--and, presumably,
so also would a challenger for territory ownerahip. Thus,
by this display a territorial bull 15 able teo confirm the
status of the other individual and modify hia actions
accordingly, Charges were never made by both bulls simul-
taneously, since the approaching bull had already made his
atatus clear,

The horn against horn stare can be interpreted as an
intimidatory or superiority display. The impression con-
veyed geems bascd on the physical presence of the dominance
claiming bull at such close quarters, virtually breathing
into the other's nostrils; it emphasises the assurance of
the displayer and may potentially also reveal attributes
of zelative size, though much of the effect is probably
based on olfactory stimuli, Since an attack cannot be

carried out directly from the head high posture, it does

not represent readineas for immediate aggression and is
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thus not & threat (see Walther (973) for a discussion of
distinctions between supericrity diaplays and threats),
An attack 13 initiated by dropping the head so that che
anterior horn is parallel to the ground (see Plate 17) then
the horn is driven forwards with an upwards swing of the
head, Confreontaticns with the head held lower and the hornm
preasged against that of the opponent incorporated a strong
threatening olement. Such a posture was observed on two
occasiona against intruding territoriel bulls, once between
neighbouring territory holders when possession of an
pstrous cow was probably being decided, end cnce against
an Intruding subordinate bull in a territory boundary region.
A atriking feature of meetings between rival bulls is
the strong inhibition of attack, Attacking gestures are
restricted to brief feints to clash horns, and even these
occurred in only about half of observed meetings. The
vigoroua horn wiping actieon directed against the ground or
a bush 1s strongly suggestive of a harmless redirection of
aggression, The horns of rhinoceroses are directly func-
tional sabres (in contrast to the elaborately shaped antlers
of deer and curved horne of many Bovids). Thus, there is

a high injury risk associated with fighting, ard it is
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advantagecus to both opponents to avoid this (see Gelst 1966).

Another bull may respond to a challenge in three ways:
(1) he may reclprocate with a similar challenging posture;
(11) he may maintain the challenging pasture, but reotreat;
(111} he may give separation maintaining threats,

At a mutual boundary, two neighbouring territory holders .
reciprocated challenges, wavering equally betwecn approach
and withdrawal, This‘has become ritualised into a peculiar
display of repetitive advancing then retreating by cach bull
in turh. Having thus demonstrated their relative spatisal
dominance, the two bulls then separate, In the white rhino,
neighbouring territory holders do not actively seek mcet-
inge with one another, as occurs for example in the wilde-
beeat (Estes, 1965}, Encounters seem to be merely
accidental, occurring when two bulls happen to "collide”
while patrolling the same border from opposite directions,
Both bulls appear 'embarrassed" when they detect one an-
other, staring or veering away hesitantly, and if separated
by more than 50 m declining to meet, Border patrols arc
aevidently directed towards reinforcing scent marks, not
confronting neighbours,

If one bull is confronted while intruding on a
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neighbour's territory, he maintains dominant face but yields
ground steadily in the face of the resident's advance until
he regains his own border. High tension is present in such
meetings, evidenced by & lower more threatening hcad posture
and by wmore frequent horn clashes, In a situation in which
an intruding neighbour could not readily retreat towards

his om territory, a seriocus fight developed. Evidence,
limited though it is, suggests that a territorial bull must
always present a dominant face to a neighbouring territory
holder wherever the meeting might take place on their res-
pective territeries. Upon crossing onto a territory once
removed from his own, a bull adopts instead the subordinate
defensive stance if challenged, Thuys, territorial bulls
must be able to detect also the opposite boundaries of the
various neighbouring territories,

Subordinate bulls, wherever they might be, respond to
challenges by standing their ground, giving a repetitive
high {rtensity display of the sounds used by rhinos of all
iocial classes to inhibit intrusions on perscnal space,

Such a display by a bull i{s usually ineffective in stopping
an approach by a territerial bull; but where the territorial

bull recognises the other as merely the coinhabitant of
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his owm territory, he may not "bother' to confront him,
The snarl display indicates clearly that the performer 1ia
not challenging, The volume of sound contrasts strikingly
with the silence of a resident territorial bull, and the
posture with the head thrust'forwards, thus raised (see
Plate 16) is the opposite of attack readineas, However, to
a cajual observer, the loud roars and fierce-locking posture
of tha subordinate bull, coupled sometimes with advancing
steps or horn prodding gestures, can appear atrongly
threatening or intimidatory leading to a misinterpretation
of tha relative status of the two bulls (see for example
Player and Feely 1960), 4As discussed earlier, threat
implications are of a purely defensive nature, Cloge ob-
sarvation reveals subtle demonstrations of fear by the
subordinate: a curling of the tail; a tendency to atep
backwards eway from tha territorial bull, or show intention
movements to do s¢; and tense, hesitant movements.

For a white rhino, this defensive stance is the most
guitable display of submission. Subtle visual gestures
of appeasement are likely to be overlooked by animals en-
dowed with such poor eyesight. Running is highly expensive

energetically, particularly so for an animal as large as
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an adult white rhino. It i{s furthormore likely to be in-
effective, simply exposing the fleeing individual to an
attack from the rear (see Exemple 22), Only adolescent or
young adult bulls, lighter on their feet and thus capable
of outdistancing a territorial bull, run away, -Suburdinate
bullas have no safe refuge to which they can retreat; even
within their home territorics, they may be challenged by
tha resident territory holder (there 18 no unclaimed ground).
A subordinate bull's best scrategy is thus to atand his
ground ready to deflect attacking moves by the territorial
bull, repeatedly assert non-challenge, and wait it out until
the te‘n.‘itorial.bull eventually tires and leaves him alone.
That it is the territorial bull who moves away may
seem confuaing, in view of the commoﬁly applied assessment
of relative dominance on the basis of supplanting inter-
actions, However, this is tﬁe cnly possible termination
of such meetings since the subordinate bull refuses to
retreat. An attack would only draw forth defensive res-
ponsed from the subordinate bull, expose the territorial
bull to the risk of receiving injuries himself, and drain
his energy., Having assértéd his superiority and had this

accepted by the other bull, he has achieved a "psychological
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dominance" and need waste no further time end energy.
Subordinate bulls coinhabiting the same territory are
challenged by the tefritorial bull in about orequarter of
encounters, However, thesc intermittent brief confrontations
are probably highly significant in roinforeing the dominance
relationship between the two bulls, The subordinate bull
is thereby forced, at short intcrvals as long a8 he remains
reaident within the territory to recassert his acceptance of
the territorial bull's superiority. Though several Bub-
ordinate bullas gubsequently became territory holders (see
Secticn F), no case is known in which a subordinate bull
took over dominance in the territory in which he had forwerly
resided as a subordinate, Scemingly, territorial bulls
eventually become partially habituated to the continued
presence within their territories of particular subordinate
bulls who readily demonstrate pubmission whenever challenged.
The operational expression of the dominance of a
cerritory holder is that all other rhinos respond to him
either by retreating or by giving separation maintalning
displays, Reaident territorial bulls themselves never use
separation maintaining threats, However, this dominance

is effective only within the spatially localised confines
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of the bull's own territory. Once 2 bull leaves his ter-
rvitory he loses his dominant status and his demeancur of
confident assertiveness towards other rhinos changes to one
of nerveus apprehension. He chooses to avold meetings; 1f
challenged by a neighbour, he retreats, while 1f challenged
further afield, he reacts as does a subordinate bull with

.: _ separation maintaining threats,

. Territoriality is usually defined in terms of actions
ki which defend a fixed pilece of space against intrusions by

i rivals, The usefulness of such a definition derived from
ornothological studies, has been challenged recently by
several workers familiar with mammalian behaviour (e.g.
Schenkel 1966; Walther 1972), 1In the case of the white
rhino, it seems clear that a territorial bull does not de-
fend the spatial area of the territory in mectings with
potential rivals, but rather demonstrates his dominance
within that area. Another bull may be tolerated within

the territory if he demonstrates acceptance of this domi-
nance, Intruding territory holders retreat if challenged

on a neighbouring territory and in such meetings the actions

of the reaident bull may be interpreted as '"defence of the

territory.” However, the challenging actions of the
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resident do not differ greatly from those shown to other
bulls and this outcome is based on the type of response
chosen by the intruder, If the intruder were not to re-
treat, he would be contesting the dominance of the territory
holder, and then a fight would be likely to ensue. Bven if
- such incidents are accepted as demonstrations of defence,
it may be noted that only four instances were observfd
during 3 1/2 years of concentrated study; they thus occur
too infrequently to be used as a practical criterion of
territoriality. Border meetings do not demonstrate spatial
defenses, since the neighbour would not have intruded even
i1f there had been no confrontation. The significance of
such meetings in confirming the location of boundaries is
not denied, However, the location of the boundary and the
continued presence of a& dominance claiming rival scmewhere
on the other side of it can be detected through scent marks,
Territorial bulls evidently prefer not to intrude across
boundaries where there is the risk of being challenged by
a2 rival, |
Congideration of the functional advantages &f such
spatially localised dominance will be delayed until re-

ptoduétive behaviour has been covered (Section E).
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Apart from the two-tier rank relationship between a
terrvitory holder and all other males within that territory,
oo dominance hierarchies were evident among subordinate
bulle sharing the same territory, or between cows,

Cows and adoieacents respond to the close proximity
of a territoriel bull with separation maintaining threats,
Almoat always, territorial bulls act nen-aggressively
towards cowa and adolescents, However, the occasional
occcurrence of sudden unprovoked attacks demonstrates the
agrreasive potential which is always latent in a territorial
bull, It i3 thua safest for other rhinos to avoid the
‘close proximity of territorial bulls,

Relationships ameng rhinos apart from territorial bulls
may be characterised as ncutral to friendly. Scparation
maintaining threats are sometimes used to maintain a small
individual distance but this may be reduced to permit
nasonasal investigation, Approaches by subordinate bulls
are usvally inhibited by other rhinos but occasionally
cows allow nasonasal mcetinga with a subordinate bull, and
sometimes adeolescents even wrestle playfully with sub-
ordinate bulls, Except for one nasonasal investigation,

such familiarity was never permitted of a territorial bull.
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Thus other rhinos are evidently sable to distinguish the
atatus of eubordinate bulls presumably on the bazis of
their hesitant actions,

Naacnasal meetings meem deaigned to facilitate in-
dividual identification of other individuals, Cows engage
in nascnasal contocts lesa frequently than immature animals,
presumably becsuse cows are already fam{liar with cne an-
other. Adolescents scem particularly interested in meeting
cows, and calves display curicusity towards all other rhinos.
Thus, though white rhinos commonly move In small independent
units, the individuals in a local population are potentially
individually familiar with one another on the bagis of
numerous contacts aover a periocd of years, Conspicuously
more Intelerance among cows is exhibited at waterholes
where many atrangers are forced inteo close proximity,

In the black rhinocerocs, nasonasal contact and horn
wrestling also commonly occcur in encounters between cows
and adclescents {Schenkel and Schenkel 1969)., Between
bulls, a variety of interactions are described., Sometimes
bullsg stared at one another, but declined to meet, Some-
times complex displays were performed, Including stiff-

legged scraping, 'imposing postures!, circling, and rushing
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forwards to a audden stop with a scream. These actions

agem closely aimilar to those displayed In meetings between
white rhinoc males. However, Schenkel did not conaider the
poasible existence of different Bocial classes of adult
males, There i3 evidence that at least in Zulyland, dominant
and subordinate cladses of male exist as in the white rhino-
ceros {(Hitching 1971), Vifhout recognition of this dis-
tinction, patterns are confusing and & direct comparison

with the white rhinoceros cannot be made.

3, Intra-group relationships
Introduction and methods

To be considered are the interactions occurring be-
tween white rhinos nssociated rogether in the s2mwe groups
particulerly setions which influence the cohesion of such
groups, The term group, as here used, refers to a cluster
of two or more individuals that exhibits scme degree of
cohesion; that i3, the individuals orientate their move-
ments 50 as to remain together for at least a few hours
(see Section B.l), The following group typecs occur:-

(1) cow-calf; (Li) cow-adolescent(s); (iil) cow-cow -(+adoles-
cent(s); (iv) adolescents; (v) bull-cow {(+ calf or adoles-

cents),
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Moat white rhino groups consisted c;f twe i{ndividuals
only (see Section B,1,)., %ithin larger groups, two in-
dividuals could usually be distinguished that tended to
keep closer together and were more responsive to one
ancther's movements. Such closely bonded companions in-
cluded cows and calves, cows end adolescents, and pairs of
adolescenta, and had usually been associated together for
a period of several months or longer, Additional more
peripheral individuals were wmostly either temporarily
attached adolescents or bulls,

To obtain more detailed informatiocn on the acticns
influeacing cohesion, special intensive observation sessions
were devoted to particular groups. During such sesaions,
interindividual distances, orientation and activity of all
animals in the groups were receorded at five minute inter-
vala, Interindividual distances werc estimated in terms
of body length, which for an adult white rhino is about
4 metres from horn tip to tail. All sounds and other
social interactions occurring were noted as well as actions
initiacing changes In location or new activities, Ad-
ditional records of Interindividuyal distances were obtained

when other oppertunities presented themselves.
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3.1, Cloge compeniona
Interindividual distances changed constantly while one

or both animals moved around grazing, Spacings under 5
metres, that is about one body length or less, were main-
tained 58-90% of the time by close compenions of all
categories (Table 49). Compenions rarely moved further
apart than 25 m or 5-6 body lengths, Greater separations
distances were tolerated with increasing age of the com-
panion associated with a2 cow; thus, calves maintained
average 8spacings from a cow of 1.4-3,7 m, for an adolescent
the average diatance was 5.7 m, and for two cows 8.1 m
{sce also Figure 42), Calves 2-4 months old seeminzly
maintain greater separation distances than calves 4-12
months, but wandering by the older calves was probably
inhibited by the usual additional presence of a territorial
bull with most such groups observed, Two adolescent com-
penions mnintained smaller interindividual distances than
were maintained between an adolesecent and a cow,
Separation distances were reduced when individuals
gettled dowm to rest, Closc componions usually lay within
a metre or less of one another (Table 50) though always,

when I was able to sce, not quite touching.
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TABLE 49, Iptra-groyp gpecing during feoding

Interindividml Mstances wera »pcorded at S mimte intervals,

Group typo vidual nees {n
- distritution (%)
moan ranga® 0= 5-9 10-19 20+ ¥
Cow + calf:
a, calf [ 2 mo 1,4 0-15 100 o 0 0 21
by calf 2-4 mo 2,5 015 83 13 4 o 52
6. calf 4=-12 mo 2.2 0-1% %1 7 2 o 84
d. calf 12-24% mo 3.7 0-2% 61 1t 4 [ iy
Cow + adclescant 57 045 58 23 16 3 13
Cow + cow 8,1 035 36 33 25 & 6
Adol, + adal, 2,9 0-11 77 18 5 0 W
Cow + sev. adols,;
1. indiv, adols, frem 11,2 0-i0 33 18 33 183 4
cow
13, cow from rearost 2,3 06 92 8 0 ¢ 13
ned ghbour
113, adel, from nearest 3,7 O-14 7 18 7 0 6
med ghbour
Addtioral adol {ese.)
- with other gps:
1. from cow 10,5 O-150 25 30 29 15 264
§1, from hearest 6.2 040 4y 32 20 0 257
ned ghbowr
Cow + btull 15.0 3= 2 19 &0 19 118
sev, 100

* includos additionsl observations outside sampling rogime



TABLE 50. Intra-group speelng during resting

Group type Interindividusl distances (m)
AoAn rarge N
Cow + calt 0.5 O=t &
Cow + adolescent 0.7 0,2-2 12
Cow + gow 0.8 0,52 4
' Adol. + adol, 2,2 0.5-4 8
Addtiom] adolegeent,
from nearest neighbour 3.6 0,5-15 10

- Cow + bull 9.7 2-20 13
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FIGURE 42. Frequency distribution of interindividual

FREQUENCY (%)

distances in various grou ings

Interindividual distances recorded at 5 min. intervals

3-point rumning aver.ages used for distances
over 5 m.
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Close cogpanicns were sensitive to one another's move-
ments, commonly chodsing grazing orientations that kept
them in close proximity ond responding almost simultancously
to changes in direction or location by the other., Fre-
quently, both individuals grazed side by side in parallel
for pericds of several minutes, But with time, they tended
to drift apart as they followed their own meandering
grazing pathways, Close spacing was restored when one in-
dividual turned and moved closer to the other before
resuming grazing,

Calves and adolescents were more active in moving
nearer to a cow than vice versa (Table 51)., Small calves
commenily moved nearer when spacing exceeded 6-% m or
occasionally as much as 25 m, were recorded when calves
actively explored away from the mother bricfly before ro-
turning, I had the impressicn that cnlves tolerated
greater separation distances when downwind of the cow
than when upwind, but data are insufficient to confirm
this., Adolescent componions were more tolerant than
calves of separation digstances over 10 m, and occasiocnally
ranged as far ag 30-45 m from an accompanying cow, At such

distances they apparently leost touch with the cow, and mode
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TABLE 51. Intra-group intemacticn frequencieg
i
Group typo total hrs. throats tactile moving imtiation
intonmive (/nr) eontact noarer of moves
chabprv. cow other (timos {(timas
indiv. recordoed ) rocorded)
cow othor cow othor cow other
jrdiv, indiv, 1w,
Cov + calf 37 0 0 2 6 4 13 7 1
Cow + adolascent 32 s I 2 3 2 6 12 1
Cow + cow 19 .08 - 3 1 3 4 5 4
Adolescont + adolescent 7 - 4 b § 3 0 0 2 2
Cow + saveral adoloscents 3 0 .5 - - 0 2 1 1
Additiona) adolescont with group3o 3 .9* ] 3 0 20 15 o
06+
Cow + tmll b7 2.3 4] [ 0 n n -

' *.by adoloscent compamion of cow against additional adolescent
+ by adititiom] adolascent against cow or her adolescent compamon
n = mmorous

|




EXAMPIE 32, Hoving noarer by an infant calf (Madlozi, 18 May '70) 486

1605 the cow TT commences prazing, her 2 1/2 month old calf
wandors sbout beside her thon lios dewn / 1607 ealf riscs
and movos to catch up to the cow who grazes 9 m away, rubs
amainst the side of tha cow, wanders around, sits down be-
mide her/ 1610 tho calf risos from 6 m away, hastons to catch
up to tho cow, valks past bestde horj i1t mibbles at grass
for several saconds, theon wandors avay to rub on a troo,
then grazes some moro/ 1622 tho calf wanders about noar the
cow, investigates some low shrubbary, romps a fow paces with
up amd down head movemants/ 1633 the cow walks on, tho calf
follows behind then movas ahead; tho cow rosumos grazing,
the calf stands hoad up alert/ 1653 the calf lios dowm,

the cow grazes sround it in eireles/ 1700 tho cow grazos
moving on, the calf rises and moves up bosido hor/ 1710 tho
calf lies down, the cow gragos back past it,

EXAMPLE 33, Moving noarer an adoloseont fomalo compardon
(Madiozi, 15 May'70)

D85} pants aro hcard presumably from tho adoleseent femaleo ¥V
vho is out of sight| the cow ¥ suddenly shift ESE cs5.20 m,
stands head low but exhibits rostlessness /000 more pants .
are heard, the adolescent female appears 30 m Y of tha cow,
fives a pant, the cow inclines hor head to lock towards her
than stards head low at right anglos; the adolescent female
approachos to stand besida thoe cow/ 0902 tho adolescont femalo
grages arcurd noar tho cow, who remains standing;/ 0907 the
cow ligs down,

EXAMPLE 3, Raciproeal moving nocareor by two compardon cows
Madlozi, 5 Mar,'71)

0915 the two cews P and PP graze abeut 35 m apart/ 0918

P stands, urimtes, wanders towards PP, glves a soft pant,
resumes graring 4 m dowrwind of PP/ 0G48 from 35 n mway tho
cow PP turns to graze towvards P, wnlks towards P, pgrazes
triefly 23 n away, movos on, rosumos grazing at 12 n sopara-
tion/ 1643 FP wandors noarer frem 20 m to 2 n, resuncs grazing
1652 P stands; PP wandors up, -stands noar her: tho two cows
move on togother, then stand drowsily.
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pants while wendering back towards her (Fxample 33}, Cowa,
less frequently, also maintained close spacing by moving
nearer to & calf or adolescent compenion. At other times,
they merely waited for it to catch up before moving on.
Commonly while 2 small celf lay sleeping the mother grazed
around it in eircles without moving further away than 7-8 m.
Two cows that were close companions (both were adults of
8imilar 2ge that had lost thelr calves) maintained close
spacing by reciprocally moving neerer when interindividual
distance exceeded sbout 15 m (Example 34). Detailed data
on adolescent groups are limited mostly to two groups, both
of which were peculiar in some way. One consisted of three
individuals, and will be discussed later, The other con-
giated of two young adult males aged sbout 11-12 years,

thus nearing meturity. These two individuols had been seen
together in;ermittently over the preceeding year; on otlher
occasions, they had been scen #2lone, Both coordinated
their muvements and activities as dJdid younger adolescent
pairs, but seemed to maintain slightly greater inter-
'individual distances (meen = 5,6 m, N = 5, vs average of
2.6 m, N = 33 for all other adolescent groups; but difference

not significant in view of the limited sample size),
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In the young ndult male paiv referred to gbove, 3
brief grunt-snarls were made during a 3,2 hour cbservation
seasion. Between other close companions, separation mnin-
taining thrests were heard more rarely, md were usually
soft snorts, or occasionally A horn prodding gesture (see
Table 51). During the cntire study period, only twice was .
a cow heard to snort, at her celf, One instance occurred
when the calf sought to nurse while the cow was standing
distracted by the neise of s passing heavy vehicle; the
calf desisted from sucking, The othor occurred when a calf
rubbed its horn cn the cow's shoulder; t4ye colf remained
- begide the cow, and was theresfrer ignored, Calves rubbed
againat their mothers on numerous other occasions without
eliciting snorts, Most of the cow-ndolescent data are
baged on cne perticulsr cow accompanied by a six-year-cld
subedult femsle that hed been her companion for at least
nine montha., Occasionally this cow snorted or made a gentle
horn prodding geature when the adolescent fomale moved at
close gquartersa behind or beside her; in somc of these in-
stances, she may have mistaken her companion for one of the
temporarily atteched adolescents that were also with the

group. The companion ignored such threats, or backed 1-2



489

pacea only., More rarely, the adolescent directed snorts
or hora gesturcs towards the cow, On some days the two
individunls exchanged no thrents, on othera they seemed
more "edgy" and several threats were exchanged, Similarly,
threatening sndrts were only rrrely mode between adolescents
that were close companions,
Close companions of all types frequently rubbed aides
together while grazing or moving past onec rnother, or
Ttubbed the head or horn agninst some part of the body of
the other. Such gcticn wos usually ignored by the companion.
A change in location or activity wrs commonly initiated
in the following panner: onc individual walked steadily
in the chosen direction; 1f the companion 41id not 3imul~
taneously follow, the initiator paused woiting ofter 10-15 m;
when the companion moved up beside, the two Individunls
moved on together (Exrmple 35), Scometimes the initiator
returned to walk cloae past the othor, thercby drawing it
to follow (Examplc 36), or rubbed against the companion
in passing (Example 37), or drew its attention with ponts
{(Exomple 38).
In cow=calf and cow-adclcscent groups, moSt moves were

initiated by the cow, though sometimes & cow took up 2
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EXAMPIE 35. An adoleseent fomale stands wa ting for a_eompamdon
gow to_joln hor beforc ncv‘hg_on (Madlozi, 20 Apr.'70)

1707 & group eonsisting of the cow U, har adoleseont fomalo
compardon ¥ (aped ca,6 yrs) and an additieml adolescont male
rr stand drirking at a poel/ 1712 the adoloscont fomale findshes
drinking, moves avay E, pausos aftor 10 m; tho eow romains
 standing at the pool odge, facing Ei tho adoloscont male
wallows/ 1713 tho adolescont female moves on 3 m, stopy whon tho
cow does not follow/ 1715 tho adelescont mala leaves tha pool,
walks B past tho cow, sha ignorcas mim/ |?]7 the cow amd tho
adolescent feralo shift on E simultanocusly, the adolescent
female walking 8 m ohoad of tho cow, the cow pauscs to defccate at a
dungheap and tho adsloscont fomalo stands waiting a fow mctres
ons bath then walk on E togothor and comonco grazing,

EXAMPIE 36, A cow indtiates a move by walkinz clOS‘C_g!sl’. a_gompard on
gow (Madlozl, 22 Dec'70

{tha group consists of tho two cows P and PP, togothor with an
adolascant malo and an adeloscornt femalo) 1 205 tho cow P
gortimes grazing, tho other 3 rhines stand from 8 to 5m
auxny/ 1207 PP wandors tavards P, stands facing her laterally
about 1 = awmy head low, P continucs grazings PP then turnsg and
walks svay SE, P follows hor; thoy move to a pan and wallow
thara.



BEXAMPIE 37, adolcsecnt initiatcs a move rubbing aminst a
compardon {Madlozt, 13 Doe,'70

0457 a group eonsisting of the adeloscont male r {ez, 6-7 yra)
adolaseent fomalo d (ca. 4-5 yrs) and adolcscont femalo & (ea.
34 yrs) stand drowsily closo topethor/ 0450 adolescont femalo
d wlks 5 m N, stopsy tho othor two romain starﬂingf D500 gl_
ahdfty I m to a troo, stands rubbing slowly against it/ 0502
d wandars back passing botweoen r-and £, mdpes against t's
Tlank very gently in passing, standsf 0505 ¢ walks on S, pausos,

moves alongside her, r shuffles forwards a few paces after

1 all threo then walk on § togother, pause, then cammonco

gruzing.

EXAMPLE 38, Two adolescents rejoin and move on togothor with pants
dlogl, 24 Yar.'71

1540 an adolescont femalo { ca, 3 yrs) lios in a pocl, hor
adolescert male comparion (ca. 3 yrs) stands scvoral motros
amy; thoro is a Ioud thindorclap; the adoloscent fomale movas
quickly avay from tho pecl soveral metros; the adolescont male
stands vp in tho pool ard panta, thero aro answering pants

from the adoleacent female; tho adoloscont female shifts on

3 paces giving soft pants, stamds; tho adologcent fcmale moves
on, the adolegcont malo pants and movas to follow, tho adolcscont
fomale answers with pants, both stand 10 m apartt tho adolescont
walks towards the adoleseont frmale with pants, tho adoleseerd
female stands walting until the adolosecent male is 3 m away thoen
walks on glving a few pants; tho adoloscont malo movos up boside
har as the two walk off tepothor, -
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direcrad movement sterted by n younger individual., In the
group in which twe similar aged cows were companions, one
cow was seon to initinte a move on 5 occasions, the other
on & occasions, In a group consisting of a 6,7 year old
adolescent male, a 4,7 year old adolescent female and a
3.7 year old adolescent female, control was exerted mainly
by the older femnle; moves initianted by the other two in-
dividunls were less likely to be followed (Example 39),
Obaervations on other heterosexual adelescent groups sug-
geated that control of movements was gencrally by the
female unless the male wns considerably older, In even-
aged homosexual adolescent groups, either individual scemed
able to initiate moves and activity changes,

Vhile welking, companicns moved within a few metres
of each other in single file or side by side, The initiater
of & move selcdom led the move; calves and adolescents tonded
more often to walk nrhead of A cow than behind her,

Reating was initiated by one of the Individuals stand-
ing drowsily, then perhaps lying <own., The other usually
jolned 1t within a few minutes to lie down bealde it.

After a regt pericd when one incividual rose ond started

moving on, the other usually quickly joined it, If the



EANPIE 19, Cortrol of moveoments oxerted gld:r ndolescont femalo
(adioszi, 26 Nov,'70) -breliar adolescort, fopalo

{Croup consists of adoloscont malo ¢ aped $-7 yoarsp adoloscont

fomale d agod 4-5 yoars; and edoloscont fcmale t aged 3-4 years)
Q740 the two adolascont females lie sido by side, the adoloscent
maln wvanders sound rostlossly noarby; » aptroaches, rubs his
shoulder on d's rump but is ipnorod: he walks away 7 1, stands
rukbing on & trae/ OR0Y tha adologecnt mala moves te stard bo-
side the two adolescont fomalos) adolesecnt female & risos/ 0828
r vanders away, stands rubblng, then wanders around ragtlosslyy
d remains lying, t stands besida hor/ 0850 t walks S5 5 n,
stands/ 0852 t shifts on 5E a fow motres, stands, p moves to
follow her, stands cleose bohind hor/ 08%) d riscs, shifts E,
stands rubbing/ 0835 r shifts S a fow mces: ¢ shifts E a fow
motresr d movos on E, the others follow her, all comonco

grasing,

493
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companion did not immedintely follow, the first indivicdual
to rige stood waliting, or somctimes returned to rouse the
other by rubbing agsinst it (Example 40).

At an elarm, occasioned by detection of the presence
of the observer or other humans, an indivicunl's first res-
ponse wag to rush towarde its companions, usually mnking
paants, The two individuals then stoed agitatedly rump to
rump facing in differcant directions, or ;tampeded off to-
gether exchanging loud pants. Small caolves commonly
gallopped to keep in froni of the mother while running off,
hoatening to get ahead agnin if she changed dircction, and
stopping instantly when she stopped. Frequently, however,
the cow aimply followed the line of movement taken by the
calf, Older calves and adolescents also usually ran off
ahead of a cow, though this tendency decreased with in-
creasing age.

Vhen approached by a territorial bull, calves and
adolescents stood close beside the cow, looking on atten-
tively while the cow threatened the bull, Older adoles-
cents, for exemple the six-year-old adolescent female V
sometimes threatened bulls with snorts or snarls along

with the cow,



EXAMPLE 43, Indtiation ard termiration of a rest perlod in a two-

gow group (Yadlozi, 23 Doc, '70)

(The two cows Pand PP are accompaniod by an adolescent malo

ard an adolescent fomalo) 0740 all grazci PP shifts on ¥ 8 m,
stands rubbing, the adoloscents fellow hor, P turns to look
towards them tut does not move} all resumo grazing/ 0822 PP

ard the tww adolesconts stand mmps touching, P stands slightly
to one side, thoy hava just been confronted by a territorial
bull/ 0825 the adolcscont male lics down; PP lies dewn, in shade;
P shifts 2 prces, stands in light shada/ 0829 P shifts 2 pacos,
Ef;risos. turns to watch her/ 0B31 PP approachcs, rubs against
P's roar, standsf 0832 PP rubs past P's postcricr, stands/ 0B38
P shifta position, shuffles, lics down/ 0840 FP backs in betweon
P and the adoloscont female, lics down..../ 0955 Adoloscent male
rises, PP rises/ 1000 FP walics E 12 n, stands, adolcscent male
followst P risos, follewed by tho adelescont fenale: PP and the
adoloscent male walk on E, adolnseont female moves to follow, P
remains standing; the othor throo pause 30 m away; PP turns,
stands looicing back towards P; P then moves towarda her, PP
mnts and walks ferwards 10 m, pauses, stands watching P's
appreach; P moves past and stops a short way § of the othors/
1007 P approaches ncarer to the others, the tws eows stand
facing close together, then P turns asido/ 1009 PP walks back
WWd followed by tho adolascents thon B,

x|
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Close companicns were almost never seen separated,
Occasionally an adolescent temporarily lost touch with the
cow whila engaged in a wrestling match with another adolea-
cent, but the cow waited and the two rejoined afterwards,
occasionally with initial hesitation (Example 41), Com-
panicns parted during marking operations had always rejoined
when next located a day or two later, oxcept in one instance.
In tha exceptional instance, a yearling calf never rejoined
its mother. It attached itsclf to an adolescent female
whogse home range did not overlap with that of the cow, and
probably mother and calf never crossed each other's path
again., Bonds between cows ond calves, adolescents or other
cows perslated until the birth of a new infant to the cow,
Cows with amall calves did not toleorate additional com-
panions, Close bonds formed¢ between adolescent companions
probably persist for several yecars barring accidents (see

Section E).

3,2, Multi-adolescent groups

An intensive obscrvation seasion of 4.7 houra was
devoted to a group consisting of 8 6-7 year old adolescent
male, a 4-5 year old adelescent fermale, and a 3-4 year

old adolescent female, The older fcmale and the male had
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EXAMFIR 41. Adolescent rejoins & caspamion cow after a_towporary
goparation {iladlozi, 24 Rov,'70 :

0733 an adolescent malo J moots and wrostlos with ancther adoloa-
} cent malo while his comparmon cow ¥V stards noarby: tha cow
¢ - walka on N, j turns away from tho cther adolcscent and movos
. aftor hary the cow turns to faco him, advances a couplo of steps,

the ] heaps away and stands looldng hositantly towards tho cow

from 9 m avay upwind, apmrently uncortain of her idertity;

thoe cow stands locking at him pagsively; ] turns and walks §,
tha cow walks § pagsing the J and ] follows her,

EXAMPIE 42, Intoracticns within a group ef threco adolcgseonts
Cadlost, 28 Tov.'70)

(The group consisty of tho adoleseent malc r aged 607 years;
the adolescent fomale 2 aged 4-5 years; and the adolescent
female t aga J-4 mrJ €917 all grazo; r suddenly turns with
s snort, advancos 2 paces towards t, ¢ hastons avay scvoral
paces, rosumes grazing/ 0929 d snorts, turns to face x who
gratas beside hor at 1 m range, r turns away alightly, both
contimue grazing, t is alsc 1 n away from d but 4s ignored/ 093
t grazes close behind d, pessibly rubs her side against d's
rump/ 0933 d suddonly swings round with a snort to faco ¢
graging beside her, ¢ turns away, contimues grazing/ 0%1 d
1igta her head, T turns aay.
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been companions for 11 momths, while the younger femele had
joined the group only e month previously. Observntiuns in-
dicated 8 transference of the allegiance of the older fe-
male from the male to the younger female, The two females
keep smeller interindividual distances, werc uaually re-
ciprocally nearest neighbours, mode mutual tnctile contact
several times, and never exchanged snorts while under
obgervation. In contrast, the »lder female directed several
threats at the adolcscent male while the adolescent male
threatened the younger female on several occasions (Example
42), The younger femole tended to avoid the close pro-
ximity of tho adolescent male, and these two individuals
lay dowm to rest on opposite sides of the older femnle,
About four months later the adolescent male had broken
ssray from the group alone, subsequently rejoining the two
females for brief spells only,

Another 3.2 hours of intensive obscrvation on two
separate days was devoted to a group consisting of a cow
together with sf{x adolescent companions aged 3-4 years,
Pour of these werc probably the same individuals that had
been with this cow for at least ninc months, a fifth had

joined five monthe previously, and the sixth had attached
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himself to the group only a few doys carlier, Nearest
naighbour analyais revealed no prefefcntial agssociations
between any of the adolescents, but one of the young males
(d) spent more time close beside the cow than any of the '
others ¢id (meen spacing from the cow 5.7 m, vs 12,7 m

for the other four adolcscents; M = 13; difference not
significeant in view of the limited sample), The sixth
adolescent was clearly an outs{der maintaining an avcrage
apacing of 23,4 m from the cow and 6,7 m from his nearest
neighbour (vs. 12,7 m and 3,7 m reaspectively for all the
other acdolescents cxcept ¢). This secemed due more to lock
of confidence on his part than to active intolerance by
other group members, No threatening gestures directed
againgt him were noticed, and once he wrestled playfully
with one of the adolescent males, Threatening snorts or
horn prodding gzestures were recorded several times between
other adclescents In the group, but the cow was not seen to
threaten any adelescent, The cow scemed to be the focus

of the group, Though one of the adolescents could initiate
a move by walking shead, if the cow did not follow the move
_was abortive, 4ny move made by the cow was quickly taken

up by all the adolescents. When resting, the adolcscents
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clustered around the cow,

Another group comprising an rged. cow with a ca, 10
year old adolescont male, a 7-8 yeor old adolescent male
and a ca,5 year old adolescent fomalc was secn on several
days aver a period of several months. In this group the

cow and thc older adolescent male were clearly close com-

panions while the other two individuals were more peripheral

and later left the group,

Onc or two additional adoleascents were also usually
aalociaégd during obscrvation ascssions with the cow U and
her 6-year-old acolescent female companion v, and with
-the two companion cows P an¢ PP, With the former group,
these were young ndolescents aged 2,.5-3 years that hed
evidently only recently been rejected by their mothers, 4
S5-year~old adolescent male wos commonly with the two cow
group, and on some cfays a 2,5-ycar-old adolescent female
was also with them, Other observations were made on
adolesccnts that were associated with other cow-adolescent
or cow-calf groups.

Additional adolescents maintained significantly
greater average apacings from a cow than did adolescenta
that were close companions (Table 49, N = 260 + 129, z =

3.69, p / 0.001), Close companions were more frequently
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within 1-2 m of each other than at any other distance;
additional adoleacents exhibited a fairly even spraead of
interindividual distances from a cow (Figure 42). They
geemed to orientate more to the group than to the cow or
any other particular individual, They moved to keep with
the cow and her companion, but thes reverse never occurred,
Additional adolescents were less attentive to the movements
of the cow, and sometimes got lefr behind when she suddenly
moved on, In two cases, sn additional adolescent rejoined
the group by following theilr scent trail, Sometimes such
adslescents moved away from the group they had been with
to Iinveatizate other rhinos, and sometimes this resulted
in their transferring their attachment to the other group.
Cows occasiconally snorted at additional adclescents
when they got Iin her way or rubbed against her, but in
general took little notice of them. The six-year-old
adolescent female v directed more threats egainst such
acditional companions than dif the cow U (Example 43)
but threats were generally of low intensity. Young adoles-
cents panted frequently or made soft whines while moving
avound near a group to which they had temporarily attached

themselves, Additional adolescents cccasionally rubbed
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EXANPLE 43, Threats Adirccted br a cow and hor adolespent feralo

[ nlon azainst additlonal adolescent ecmparmions
z%dlozi. 27 Apr,'70]

(froup conslsts of tho cow U, her 6 yoar old adolesecnt femalo
canpenion v, ahd two temporarily attached adolescents, a mala
ard a female hoth aped 2.5-7 years)} 0905 tho rhinos praze; tho
oo™ moves on, ¥ follows, the adolescent aale is in front , v
anorta, adolescont malo turns away 90% the eow turns round,
the adolescent male moves quickly a fow pacos from botwcon

her ard ¥ and reswmoa grazing, the cow turns awvay reosuming
gn.singf-gﬂio tho young adeloscont fomale looks up, pants,
movos to catch up to Uand v, whinos, stops 6 m frem U, thoro
is a soft anort from the cow/ 0924 v 1ifts hor hoad with a
snort, the adolescont mala is 6 m away/ 0927 v turns to snort
at tho adolescont fomalo grazing 7 m away behind her/ 0932

the cow snorts at the adolaescont malo whe stands in front of
ker, the adoloscent shifts 2 mees only/ 0935 adeloscent fomala
approaches and moves close past v, v 1ifts her head but does
not snort/ 0337 thorc is a loud snort, adelascont raloe moves
on from in front of U and v/ 0940 U turns to look at tho adoles-
cont farale standing 2.5 @ away, then ignoros it/ 0941 U mives
a goft anort, adolescont female moves on 4 pacas frem 1.5 m
swmy in front of hor, the cow resumos grazlng,
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themselves againat the cow they had joined, but such action
usually drew a anort or soft tumble from the cow, Vhen
the cow and her companion lay dowm to rest, acéitiocnal
adolescents moved to lie down close beside them and were
toleratad; but they ﬁnincained slightly greater spacings
than 2id close coﬁpanicns (Table 50, Example 44), 2&d-
¢ivional adolescents also rushed to join other rhineos at an
alarm and stood rump to rump with them, If a4 general stam~
pede dicd not occur, this resulted in a formation in which
the group of three or four individuals stood with thelir
rear ends together facing sutwards in cdifferent directicns,
Usually additional adolescents remained with a par-
ticular group for only a few days, However, some groups of
three or four individuals remained stable f£or several wecks
or months, In most groups larger than two, additional
adolescents coule be distinguished from a close companion
by the greater separation ¢istances they maintalned, by
their one-sided moving nearer, and by their being the re-
cipients of more snorts or horn gestures from the other

twe individuals,
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EXAMPLE 444, Additional adolescents settle to regt near the cow

and adoloscont to which thoy have attached thenmgelves
Madlozi, 28 Apr,.'70) - )

(Same group as in Example 43)/ 0242 adoloscent fomalc v los
rosting, the cow U stands drowsily 9 m away; the adolescont
male wandors up, smiffs at the head of v ncar hor antorior
horn aso, ¥ turns awvay slightly with a slgh, otherwlsc
ignores him/ 074k adoloscont male turns away, lics dowm 3

m from w3 the young adolescent femals grazes 10 m away/ 0746
U movas up boside the sdolescont male, turns towards v,
stands, nudgos ¥'s horn, stands facing away from her/ 0755

D 1ies down 2 m from ¥: the adolescent femalo sits dom 10 nm
away/ 0757 v stands, turns facing U, stands, shift 1 paco
closer, pauses, shifts 2 pacos ncarcr; adolescont male rlses,
turns towards v, ¥ turns tovards him with & soft rumbleo anrd
a chacked horn gesture, adoloscent nale hastens away several
meeoes, stands 4 m avay / 0801 adolescent malo turns facing the
cow, lies down 5 m away from hory ¥ moves towards U, there is
a sof't snort fros tho corz, ¥ circles round bohind her and
14as down beside hor 1/2 m away; the young adolescent femalo
1108 dowvn & m away from v,
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3.3, Byll-cow groups

The attachment of a bull to a particular e¢ow or adoles-
cent female conteining group rarely lasted longer than 2-3
weeks, All associhtions laating longer than a2 day seemed
related to an oedtrus periad by the cow concerned, However,
for the first 5~-20 days of such conaort associationa, there
was no indication of oesatrus behaviour on the part of the
cow, and no courtship actions were exhibited by the bull,
Numerous days were spent watching bull-cow associations,
aimed at elucidating reproductive behaviour and at de-
lineating territory limits., In addition, 47 hours of
observation was devoted to intensive recording of inter-
fndividual distences and other interactions,

Cows generally followed their own activities and
directions of movement independently of tho presence of the
bull, and the bull merely moved with them to stay in the
vicinity, Bulls usueslly mainteiner spatial separatinns of
between 17 end 18 m (Figure 42), but occasicnally became
soparater by 30-45 m or more, Approaches closer than
about 10 m were inhibited by separstion maintaining threats
from the cow, such threats being clicited at an average

separation cdistance of 19-1l m (refer to Table 43b).



506

Bulla usually respondec by turning or moving away, or at
least by not approaching any nearer., An average rate of
2.3 threats per hour by the cow was recorded (N = 38 hours),
Bulls sometimes macde hics or hic-pants while moving back
towarcs the cow from some disrance away, Vhen the cow lay
dovm, the bull edged in ¢loser, frequently backing in
cautiously a fow steps at a time to reduce interindivicdual
distance, before lying down to rest himself, Bulls rested
at an average scparation of 9,7 m from a companion cow
{renge 2-20 m, N = 13; Table 50).

Bulls usually rested while a companion cow rested,
and grazed when she grazed, Sometimes buils continued
grazing for a while longer but c¢id not move far away. Some-~
times the bull scemcd still slcepy when the cow rose and
resumed grazing, He shifted on periodically to keep near
the cow, but in between merely stood drowsily hecad low,
On two cbserved occasions, a bull left the cow and wandered
off to drink at the nearest water source; in one cese, this
was almost 2 km away at the opposite corner of the ter-
ritory. An hour and a half later the bull returned to the
spot where he had left the cow and tracked her down by

scent over a distance of 700 m, Cows were unresponsive to
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activity changes by eccompanying bulls,

Bulls were usually teudiiy oble to relocate cows that
had run off by following their scent tracks; but sometimes
they scemed confused, probably by the scent tracks of other
rhinos. & bull that had temporarily lost contact with a
companion cow displayed great agitation, He hastened
around teil cufled with his npse to the grdund until he
found tﬂe cow again.

When a eow walked off, the bull fallowed behind her,
Cows never waited for bulls, At an alarm, a bull sometimes
hastenad towards a cow with pants, never nice versa, If
the cow ran off, the bull hurried after her making repeated
loud pants, Vhen the cow stopped, so did the bull's pants.

If the cow found the bull blocking her chosen path of
movement, she advanced with snorts or a snarl causing the
bull to move hastily out of her way, except at territory
boundariea, Once a cow displaced a bull from the shady
reatplace at which hw was lying in this manner; cthe bull

sought an alternative site,

Territory boundary blocking
¥hile the cow was within the central part of a ter-

ritory, the bull "sbediently" kept his distance. However,
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1f the cow wendered towards a territory boundary region
the actions of the bull changed,

While the cow was still 100 m or more from the boundary,
the bull moved round to place himself between the cow and
the boundary making soft aqueals &: he did so, Srmetimes
cows changed direction appropriately when ths bull did
this (Example 45). If the cow grazed or walked parnllel n
the border, the bull kept in a2 flenking position between
her and the border, If the cow turned or moved towards
the border, the bull immediately shifted in front of her
squealing louder, He horned, scraped and urinated sprays
at short intervals while moving round to block the cow,
end horn wiped without urination while standing in front
of her, If the cow tried t» turn and move past him, the
bull eireled round squealing and positioned himself between
the cow and the boundary egain., Caws responded to such
actions with snorts, snarls or advancing sanarls, but at a
boundery a bull did not yield; he stood his ground squeal-
ing loudly, A confrﬁntation frequently ensyed, the two
rhinos standing facinz eesch other at close quarters with
snorts and snarlas from the cow and squeals from the bull,

Territorial bulls in this wsy peraistently blocked all



EXAMPLE 45, Tarritory boundary blocldngt quict intoraction with
cow readlly cha ~ dircetion (igutshori, & Fab'G9)
0717 the tull, cow and calf graze noar tho SE corner of tho
bull's tarritory; the cow snorts at the bull who grazos 10 m
in front (S) of her at right angles: the bull raises his head,
gilves a hoarse gquoal, remains standing; the cow turns and
R graves W, the ull grazas E then I thcn back W/ 0723 the cow
' : ' turns facing 5, the bull (facing away) helf turns, the cow
gives a low runblo, tha tull glves a hoarso squcal, grazes
past eastwards in front of the cows tho cow resumes srazing
facing E, then turns ¥p tho bull grazes in parallel on §
flari,

| EXAMPLE 46, Territory boundary blocking: viporous blocldng tull
{adlogd 21 v, %9)

1310 the cow and calf walk SE noar thc ME corncr of tho bull's
territory) tho bull hastons aftor them on the i flank, horns a
low acacia bush vigorously, scrapos and urlnates sprays, glves

a gruff squeal, tho cow pauses 20 m § of him, they stand/ 1315
ths oow turns, walks N, tho bull *mlks ¥ 20 n away IE of then
horna, scrapes and urinatos sprays: cow plus calf muse, tho bull
stops i1 of thom; the cow snorts, tho bull squeals, rubs his

horn on ground, repoats this, shifts a fow n SE with a squeal,
the cow givos 2 soft snmarls, tho bull stands squealing/ 1318

tha tull turns facing i1, scrapas and urtrates/ 1320 tho cow
tuorns and walks 5, tho kull ives a squoal, shifts round E of
her, tho cow stands; the cow facos M4, tho bull horns, serapes
amd wrimtes; the cow takes a few paces &, the mull horns hard,
serxpos and wrimtos, squeals: gow plus ealf stand, the bull walks
N to get E of them, cow plus ealf walk on H, tho bull shifts

vith them squealing, the cow glves a prolensed snort, the Wull
gats ahead NE of cow with squealsy they pauso at a posl to drink...
1342 the cow turns away from pocl faclng SSE, the bull glves a
rumbling squeal, stands gside on 15 n GE of then/ 1346 tho calf
shifts Y, the tull squeals, moves W, stands !E of tho eow and
calf, glives & long grumbling squoal; the cowv walks W, the eaif
follows, the tull follows.
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attempts by companion cows t2 move across terxritory boun=
deriea (sce Examples 46 and 47), If the cow ran off, as
sometimes haprencd when I disturbed the enimals, the bull
raced round at a trot making loud wallinz squeals to head
her off. In some instances when hard pressed by a cow,
the bull advanced to closh horns with her, In one case,
the bull faced the cow displaying the cars back, head ex-
tended action of the snarl threat, ziving soft rumbles
(Plate 18); this was the only time that I saw a defensive
threat ugsed by a bull on his own territory, The extreme
\persistence of territorial bulls in such situations is well
illustrated in Baxample 48, This bull blocked all moves by
the cow to croas hia territory boundary from 0730 hours
in the morning tn 1700 hours in the late afternson, though
the rhinos remalned out in open sunshine the whole time.
The cow finally cscaped over the boundary when I disturbed
the group.

I never saw a bull pursue a cow more than 1N0-20N m
beyond his own territory limits, Cows were sometimes able
to transfer from one territory to another while the
uccompanyiné bull was cngaged in a confrontation with a

neighbouring territory holder. Since bulls normally



PLATE 18. Territory boundaxy blocking

a, A territorial bull valks to get
ahead of a cow and calf who Ara
grazing towards hla territory

0. The bull drives the oow back with hia
horn vhen she attenpts to advanosa,

b+ 4 territorial bull hornes a bush

vwhile blockling the progress of
& aow angd calf at a boundary.

¢. The bull remains persistently
in front while the cow snarls
at hii‘.‘l.

134
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EXAMPIB 47, Territcry boundary blocking: persistent blocking by bull

(Madlozl, 7 Aug'i9}

1433 The cow, adolosecnt female comparmion and the bell move cut

from thoir shade rest place near the SE corncr of the bull's

territory:r the cow anrl adoloscent walk SW, stand, tho bull moves

S of them 20 m away, stands in shade/ U0 the cow turns facing

3, snorts, tho bull squoals loudly standing facine her, glves

whimng squoals ax he turns side on 4in front of her, all stand/

1450 eovr plus adoloscont nove E a fow m, the bull shifts with

them on S flank squealingt cow plus adelesceont commcnce grazing

ENE, the tull shifts round to 25 n SE of them, scrapes amd

urdratas sprays, commences grazing facing ME/ 1457 tho bull

squeals fazing the cow and adolescent femalo fros 20 n away SE,

the adolescent backs away from hin, the cow and adolescant turn

ard graze back WSY, tho bull then grazes in marallel 20 n

avay S of thﬂnucuol..lnl.lon-tll--non-o.nld‘.-.-ou--ollculuuo-a-
the bull stands watching as the cow and adolescent graze E

mssing 7z N of him, the cow glvos one snort at him; the bull

turns, squeals, scrapes and urlnates as ho moves round in front

of tha cow and adoleseont 15 n away, stands acrosg thelr path

facing 51 tho cow and adolescont stand staring at hin, tho bull

backs & few pacoest cow plus adolesecent resume prazing, turn S,

mauze leoeking up, tho bull squeala loudly as he advancos SE of

them, the cow and adolescont remain standing watching hin/ 1532

the tull moves round to 28 m E of the cow and adolescent, they

than walk on 3, tho tull runs round quickly with loud squeals,

stands 20 o away SE of them, horns the pround ard squeoals loudly

facing towards tho femalos; thoy stand/ 15:0 the cow takes 2

paces B, the bull turns, squoals, stands facing her, the cow snorts,

rematny standing head low/ 1543 the ferales walk )E, stand, tho bull

moves round squealing to stand facing them frec {8 n atay 5Ej

tha females resume grazing ITE/ 1547 eow plus adelescent grazo E,

tha bull squeals, stands facing then fros 20 m avay 52, cow plus

adoloscent look up, rosune grazing E; thoy grazc past 6 n i of

the tull: tho bull squeals, turns towards thenm, the cow smrls,

tho tull stards, females reswnmo grazing E; the bull squeals, turns

and circlos rourd squecaling leudly fo stand facinz then fram 20 m

SE; the femaleg lock up, graze on Ef 1555 ecow plus adolescent

turn, graze NMIE, tho bull watches, squeals, shifts T, horns ground,

serupes and winates sprays, stands faclpp them [rom 20 n SE;

cow plus adoloscant graze N away frem kin / 1558 cow and adoleseent

turn and walk ¥E, the bull locks up, squeals loudly, horns a fallen

branch, serapos over it, wimtes, 20 n 5E of them; shifts to

stand 20 m ISE of the females; thoy stand, facing hinm/ 1603 cow and

adolescent female shift \E, the bull squeals, advancos to stand 10 &

3 of them, they face Wim/ 1519 the females at last turn and graze

beck ¥, the bull squaals 10 m 5 of thort,cisnnussuasasnsenonsasnnanse
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EXAMPIE 48, Extrome persistence bv a bull in blockine a cow at a
torritory boundary hhd.lozi, 10 Jmu'ggi: abx-idgcdj

0730 X hoar squcals and rears, and discovor a budl and cow con-
frenting ono ancther on the north bark of a watorcourso; the bull
blocks &1l attonpts by the cow to comtimio northwards, Telce

the cow advancos on the bull smarling deiving bdn baclk several
metres with her horn, but ho rofuses to pgive way....,./f1320 the
cow has gainod 30 m from lhier carl