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I. TWTRODUCTION

A. Distribution and Histery of the Population

The bontebok, (Damaliscus dorcas dorcas (Pallas, 1766)),

is one.of the rarest antelopes (Artiodactyla) in Africa and
probably the rarest in Southern Africa. There is a paucity&of
historical references to the bontebok and also considerable
confusion of nomenclature due to different systematists of the
era giving the animal different names. The discovery of the '
closely allied blesbok, (D. d. phillipsi Harper, 1939), on the

inland plains of what is now the Orange Free State, approximately

100 years later than the bontebok, confused the travellers of the
time to .such an extent that it is now difficult to be certain jJjust
vhere the bontebok was or was not seen. Bigalke (1955) and Skead
(1958) have examined the existing histofical,references to both
races and their evidence is accepted by Ansell (1968) who has
revised the classification of African mammals for the Smithsonian

Institute{

It appears that the bontebok was always resfricted in
range to the‘coastal plain of the South Viestern Cape and in
particular its range was bounded by the Bot river (just west of.
Caledon) in the west, Mossel Bay in the east,.the'Langeberg
mountains in the north and the sea in the south. The range of
the bleshok covered the inland plains of the Orange Free State;
.Southern Botswana and the Southern Transvaal. At its most
southern point it was separated by a belt at least 200 miles
(220 km) wide at its narrowest from the range of the bontebok
(Skead). This distribution covers practically the same area as
the Coastal Rhenosterbos veld and the Coastal Macchia veld types
- of Acocks (1953).

Indiscriminate huntiﬁg and the enclosure of land for
farms by the early settlers'seriously reduced the numbers of the
bontebok so that as early as 1830 the species was in realAaanger
of extinction and the few remaining herds eked out an existence
on the sour strandveld. Fortunately, enlightened landowners in
the Bredasdorp area, notably the Van Breda, Van der Byl and
’ Albertyn‘families, preserved the animal by enciosing as many as

they could on their land.: The situation was not greatly improved,
. {
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however, by 1931 when the first Bontebok National Park was pro-
claimed. Its area was only 843.1 morgen (722.5 ha) and it was
situated in the strandve;a or Coastal Macchia of Acocks, about

17 miles south of Bredasdorp.

According to Barnard & Van der Walt (1961) and Van der
Merwe (1968) the Park started with 17 animals, though Bigalke
states that there were 22. At first thess animals reproduced
rapidly and to prevent overstocking the National Parks Board of
Trustees decided to distribute specimens to local farmers, in an
attempt to establish alternative breeding nuclei. The result,
however, was not satisfactory. The herd never numbered much
~more than 100, and it appeared that the Park was too small to'
suprort more. The Board therefore next turned its attention to
improving the carrying capacity of the Park by establishing
artificialvpastures. This, however, seemed to provide an ideal
" breeding ground for parasites and mahy animals were lost due to

parasite infestations (Van der Merwe). Post mortenms showed the

presence of conical fluke (Paramphislomum sp.),'wireworm
(Haemonchus sp.), brown stomachworm (Ostertagia) and bankrupt-

worm (Trichostrongylus sp.) in great numbers. Signs of weakness

and ataxia in a number of animals which otherwise appeared to be
in reasonable condition led to a diagnosis of.'swayback‘, 2 copper
deficiency; (Barnard & Van der Walt). It was known that the South
Weétern coastal belt was lacking in the copper-cobalt group of
trace elements, and that severe worm infestations aggravated

the condition.

The Board next attemﬁted to obtain more land in order
to enlarge the Park, but Since none of the neighbouring farmers
could be induced to sell, the decision was taken to search for
a wholly new Fark with better grazing conditions. After a long
search, a suitable tract of land was eventuélly found near the
town of Swellendam,3and a total area of 1,706 morgen (1461.4 ha)
was purchased by the State and proclaimed as the new Bontebok
National -Park on 24 March 1961 (Van der Merwe). During March
1960, a year before proclamation, 84 of the’ 95 animals in the
old Park were captured in crush pens and transferred the 60 odd

miles (100 km) from Bredasdorp by truck. They were sedated with
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- a 5% solution of chlorpromazine hydrochloride ('Largactil'),
injected intravenously, and of the 84 transferred 61 survived
the critical first three Bays in the new Park (Barnard & Van
der Walt). During Decemﬁer 1965 a further 1,576 morgen
(1350.0 ha) were added to the Park, bringing it to its present
size of 3282 morgen (2811.4 ha).

B. Present Status

The introduced bontebok thrived in their new environ-
ment and quickly began to improve in condition and to increase
in number. In‘April 1970 the number in the Park stood at approxi=-
mately 260, having increased at an average net annual rate of
avbout 18% since 1960. Nevertheless, the overall situation is
not quite as good as it might be, -since a census conduétéd by the
Cape Department of Nature Conservation showed there to be about
780 bontebok in the whole of the Southern Cape, including all
those in other reserQes and 6n private‘farms ete,, as‘aﬁ July 19€9.
Since this figure does not include the 1969 calving season the
number is now doubtless over 800. However, the Red Data Book,
quoted by Ansell (op. cit.), gave the 1965 figure as t 750, so

thet increase since then seems to have been slow.

C. Description and Studies on Related Svecies

The bontebok belohgs to the alcelaphine tribe of African
antelopes which is characterised by the presence of horns in both
sexes, face glands, pecdal glands on forefeet only and lack of
inguinal glands. There is one pair of mamm;e and no preorbital
fossa or ethmoid fissure, (Ansell). To the:observer in the field
the long face, high withers and sloping hindquarfers are charac-
teristic., The tribe Alcelaphini contains two hartebeest specles

(genus Alcelanhﬁs), two wildebeest species (genus Connochaetes)

———————n ol ot

and three "bastard" .hartebeest species (genus Damaliscus).

According to Roberts (1951), the description of the
bontebok is as follows: "General colour rich brown on head, neck,
body and outer side of upper part of legs; but with a broad
"saddle-mark' of a much lighter colour froﬁ the top of shoulders
to forepart of fump; the ears are whitish, as also thenextérnal

base; a white blaze extends from the base of horns to the nose,
. 1
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the part above the level of the eyes narrower, and narrowest just
above the level of the*eyes, vhere it broadens out over the

muzzle; the hinder part qf the rump, around and over the base of
the tail, pure white and connecting up with the pure white of the
underparts of body as far forward as a line between the forelegs;
this wvhite of the underparts extends downwards inside the fore

and hind legs on the upper part; the lower part of legs pure white,
except for a brownish stripe down the front of the forelegs and

a shorter mark on the front of the hindlegs, above the hooves. ™

From the foregoing it would seem that Roberts had

never seen a 1i§e specimen. In particular, the ears are not
whitish, but browvn, though lighter fhan the general body colour,
and the external base is darker brown. Adult males are very dark
brown and present a generally blackish appearance. The hind-
guarters, espeéially:anenearly black, which contrasts well with
~the snow white hinder part of the rump. He also does not mention
the lovely purplish bloom to be seen in certain lights on the

light brown 'saddle' of animals in good condition.

The horns of both sexes are ringed almost to the tip.
Adult males weigh around 150-190 1bs. (68-86 kg). Data on weights
of females is scarce but they are considerabiy;lighter. An adult
female in good condition, carrying a full term foetus Weighing 15

lbs. (7 kg), weighed 124 lbs. (56.4 kg) including foetus.

The plosely related blesbok is very similar in a?pearance,
but lecks the white rump. It is merely a lighter brown on the hind
part of the rump and around the base of the tail. In addition, the
narrowest part of the white face blaze, just above the eyes is
constricted completely so as to form a brewn bar of verying width
-across the face. In the bontebok, the blaze is not normally so
constricted as to form this bar (see Fig. 1.). Interestingly
enough, in view of the close zoological relationship between these
two animals, this bar is preeent in some bontebok. In order to
determine the frequency of occurrence of this bar in boniebok, I
conducted a census on a sample of 115 adults (68 female and 47
male). In both sexes 19% were found having this brown bar across

the face;

To my knowledge no previous work has been done on the

)



bontebok, but du Plessis (1968) has worked on productivity of
blesbok with some incidental observations on behaviour and C. Lynch‘
is currently studying behmviour of this species at Rietvlei near

" Pretoria. Backhaus (1959) has studied the behaviour of Lelwei's

hartebeest, Alcelaphus buselaphus lelwel, and Dowsett (1966) the

behaviour of Lichtenstein's hartebeest, A. lichtensteini.

Walther (1966) has made some observations on captive black wilde-

beest, Connochaetes gnou, and W. von Richter is currently studying

the behaviour of this species in the Willem Pretorius game reserve
p , s

Ofange Free State. Gnu, C, taurinus, ecology has been studied by

Talbot & Talbot (1963) and gnu behaviour by Estes (1969), which

will be cited hereafter simply as "Estes'",

D.  Habitat and Study Area

The bontebok is exclusively a short grass eater and
though no grazing study was attempted during this work, casual
examination of the veld at various times during the year showed-

that common quick grass, Cynodon dactylon, and red grass,

-Thermeda triandra, seemed to make up the bulk of the animal's

diet. From what is known of the historical distribution of the
animal it appeérs that the open coastal plains were its preferred
habitat. However, due to the climatic conditions of the South
Western Cape, belng a winter rainfall area’with wérm dry summers,
the vegetation is dominated by hardy, low shrubs with a Xero-
phytic character, so that to the eye the landscape does not
present a grassy aspect. The dominance of mostly inedible shrubs

must mean a reduced carrying capacity for short-grass eaters.

The study was conducted in the Bontebok National Park
situated about four miles south of Swellendam at 20030'E and
3403' 45"S. The area of the Park is avout 10.8'square miles
(28.1 sq. km). As the crow flies the sea lies only about 30 miles
(48kkm) to the south and the Langeberg mountains, running east to
west are about 5 miles (8 km) to the north. The height of the
- Park varies between about 200 feet (0.9 m) and 650 feet (193.0 m)
above sea level. The Breede riVer, which normally flows strongly
throughout the year, forms the southwestern boundary of the Park.
According to Theron (1967) 90% of the Park is occupied by

alluvium and gravel terraces. 1In general, a flat, sandy, alluvial

i



Plain is situated in the western side of the Park which is enclosed
by sloping, stony ridges, which rise to the level of the gravel
terrace occupying the mqj&r part of the remainder of the Park. The
gravel terrace consists of well-rounded white and brown sandstone
voulders, with much smaller pebbles and large stones also present

in the sandy gravel.

"This area falls into the winter rainfall region but
according to Grobler & Marais (1967) the local rainfall figures
show that Swellendam receives rain throughout the year with a
spring maximum. Of the annual precipitation, 21% falls in summer

.(December to February), 26% in autumn (March to May), 22% in
winter (June to August) and 31% in spring (Sgptember to November).
In the Park itself rainfall figures have been kept since 1961 and
the‘annual~average is 544.6 mm (21.4"), (Grobler & Marais). The
Park is drained into the Breede river by a single watercourse
which is dry except after heavy rain. The animals have access

to the river at certain points and there are a number of small
artificial water holes distributed through the Park. In summer
the temperature may rise above 950F and in the winter of 1969 the

lowest temperature I recorded was 36°F.

In addition to the 260 bontebok in the Park there are,
besides, 16 buffalo, 6 red hartebeest, 24 eland (Taurotragus oryx),

c. 150 springbok (Antidorcas marsuvialis), c¢. 170 grey rhebuck

(Pelea capnreolus), a few bushbuck and unknown numbers of steinbok

(Raphicerus campestris) and Cape grysbok (R. melanotis). There

are no large mammalian'predators but silver jackal (Vulres chanz),

and aardwolf (Proteles cristatus) are present in small numbers.

The yellow mongoose, Cynictis penicillata, is present in considerable

numbers. As-to birds, 144 species have been recorded in the Park,
(Winterbottom 1967).

The vegetation of the area has for centuries past been
influenced by the activitieé of man. Before the coming of the
white man the Hottentots' cattle grazed here and later on the
- European settlers! ca}tlé. The use of fire to provide grazing
was widéspread and during the 19th century a racecourse occupied
what is now the western half of the Park. With regard to present

veld management in the Park, the use of fire is excluded .and a

ey e e e+t o oo an i ki ol -



bush cutter, towed behind a tractor, is at present being used
experimentally to cut Ell‘shrubs to near ground level in an effort

L)
to promote the growth of, grass.

, The vegetation in the Park is mainly low shrubs varying
in height from about 30 cm on the flats to 70 cm on the wmoister

- parts of the ridges, (Grobler & Marais). These can be divided
'jinﬁo a number of communities but the most importent in terms of

area are the renosterbos, Elviropappus rhinocerotis, communities.

on the sandy soil of the flats where stones are mostly absent,

and the Leucadendron communities on the ridges and gravel terraces.

Here the soil is also sandy and.characterised by the presence of
great quantities of stones ranging from pebble-size to small
boulders. On the flats, renostervos is dominant and some other

shrubs present are fAspalathus spinosa, Montinia caryophyllacea,

Froeda imbricata, Berkheya armata and Corymbium scabrum. The most

important grasses here are Eragrostis curvula, Themeda triandra

and Ehrharta longiflora. The Leucadendron communities are

dominated by L. adscendens and Pelargonium ovale. Also present

are Cliffortia ruscifolia, Metalasiz muricata, Elytropanppus

rhinocerotis, Serruria fucifolia, Stoebe plumosa and Berlkheya

armata. On the banks of the Breede river, thickets of Acacia

karroo are an important source of shade and cover.

‘E, Methods

-Fieldwork for this study was commenced during the end
of January 1969 and terminated in mid-April_l9?0. It was conducted
on a full time basis and followQup visits were made to the Park at
intervals during the remainder of 1970. The study was carried on
exclusively in the Bontebok National Park which contains by far the
largest herd of bontebok in the country. Visibility in the Park
is good and all observations were made from a vehicle with the aid
of binoculars at distances ranging from about 30 m to over 40O m.
Most animals were tolerant of a motor vehicle but there were‘one
.or two exceptions, particularly territorial maleé vhose territories
were situated away from the roads and who wvere therefore unused to
being appfoaéhed closely ©y vehicles. Females were on the whole
more'nervous than males and especially females with new born lambs

were very nervous and would run from a vehicle at 100 m or more.
: . ) i
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As many aspecits of bontebok behaviour as possible were

tackled including social, reproductive and territorial behaviour.
\ .‘ » L
%hen it became clear that bontebok were strongly territorial this

aspect was singled out for particular attention as being the most

rewarding during a relatively short field siudy. This necessitated

the ability to idéntify individuals positively. There were pnly
one or two animals in the Park with deformed or broken horns or
any other physical distinguishing feature, .and so the séarch for
natural marks proved abortive. It was then noticed that the shape
of the white forehead blaze above the eyes varied from‘animalvtq
animal, An attempt was therefore made to photograpn head-on as
many animals as possible and so to build up a system of photo-
graphic identification. This worked well for some individuals
with particularly characteristic forehead blazes, either as to
shape or size, but others had very similar blazes which proved
hopelessly difficult to distinguish. Sometimes an animal could
be identified as long as it stayed in a particular area or with

a particular group, but as soon as it moved away it became
impossible to identify it again positively. The only alternativq
therefore was to capture animals by darting and to mark them with
collars. Accordingly, in May 1969, five territorial males were
successfully darted using a gas-powered 'Cap~Chur!' rifle and
drug~filled projectile syringes. During lovember and the begin-
ning of December 1969, a further ten adult males were captured,

making 15 in all, of which 14 were territorial.

The drugs used were the neuroleptic-analgesic combina-
tion of Azaperone and Fentanyl. These drugs worked extremely
well, (Barkhuizen, in press) and the animal cbuld normally be
handled about eight minutes after darting. No fatalities were
experienced and there was a remarkable absence of adverse side
effects often accompanying the narcotic action of the drugs.
The animals were nqrmally on their feet again in a matter of
ééconds after the administration of the antidote, Lethidrone.
The weights and measurements of all but one or two animals were
recorded in the field. Collars of blue heavy~-duty 'Sterkolite!
were Cut'from large sheets and fastened round the animal's neck
‘using a pop=~riveter. This was both quick and efficient and
permitted tailoring of the collars to éuit individual animals.

I
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"Sterkolite'! is an industrial nylon material covered withApdly~
vynil plastic and is Yoth very strong and weatherproof. Collars
were cut 27%F0 x LEn (68.?fcm x 11.2 cm) and each carried a two
digit number cut from white 'Sterkolite'!' sheets which was both
glued ancd riveted to the blue collar. The number could be read

at over 250 m with the aid of binoculars.

All the marked animals were in the ‘old' or western
side of the Park comprising the original area of 1706 morgen, and
this is where observations were mainly concentrated. This was
because it contained the greatest concgntration'of territorial
males (see Map 1), and also because the veld here was relatively
free from stones making it possible to drive over it in an ordinary
car, which was frequently necessary for making observations. '
Monthly counts throughout the year showed there to be between
25 and 30 territorial males in the whole Park at any given time,
so that my sample of 14 represented 50% or better of the number

of territory holders.

Territories of all males in the western section of the

Park were visited on an almqstfdaily basis. Fosition, association
énd activity of the males were noted as also that of any animals
(e.z. fémales) with which the male was associating. At the
beginning of January 1970, fixed markers were put out on selected
“territories and the distance ‘the male was found from his marker
was subsequently recorded during spot checks. The‘whole Park was
censused at 1eést once a month and the number, position, age and
.sex of all bontebok seen was recorded, thus yielding distribution
and association patterns of different sexes and age grouvs for

the whole year. Particular attention was paid to aspects of
territorial behaviodr such as defence and advertisement of terri-
tory and also courtship and mating behaviour. During the rut of |
1970 a sample of 100 ritualized encounters between territorial
males was recordedkon tape for analysis of the Challenge Ritual
(Section VII) and for comparison with that of the wildebeest
(Estes). A 35mm single lens reflex camera with 400mm telephoto
lens was used-to photogrash all displays and all aspects of the
Challenge Ritual. This was also documented on 800 feet ofvl6mm
cine film., The diurnal activity patterns of selected territorial.

males and associated females were recorded

on printed activity
. - i
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shéets during 12 hour shifts at intervals throughout the year.
Parturition and behavicur of females cduring the calving season
was observed and an attqhbt was made to establish something on
the gestation period, as the scant information available on this
15 open to question. Some observations on the duration and
frequency of suckling by young lambs were also made. Observa-
tions of known animals yielded some information on home range

size of females.
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IT., THE SOCIAL SYSTEM

Y
i

A. Sexing and Ageing

v

As du Plessis (1968) remarks: "Because both sexes have
horns and are also rather similar in other respects only the
expefienced observer can sex a herd of blesbok on open range.'
The same is true of bontebok. In general, the females have more
slender horns which hardly thicken towards the bvase, whereas the
horns of males are more prominently ridged and the base circum-
ference is about one inch (2.5 cm) greater than in females. The
penis sheath of males ié visible but not conspicuous from the_side,
and in adult males the large, white scrotum is clearly viéible
from behind. The udders of lactating ewes are also visible from
behind. In addition, mature males are darker in colour, parti-

cularly on the neck, and are larger.

Unfortunately, no series of bontebbk skulls exists for
ageing by tooth replacement and wear. In the field, on the basis

of observation alone, I recognised four age classes:

1) Lambs in their first season.
2) Juveniles in their second season (yearlings).
3) Males in their third season (two year olds)..

Lt) Adult males and females.

Lambs are easily distinguishable in their first year on
the basis of body size and horn development. Yearling males can
be aged on the basis of body size, horn development and coat colour
but the most reliable'guide is the very small size of the testes.
The scrotum -is also the best character for distinguishing two year
old males;‘ It is greyish and somewhat smaller than the large, pure
white scrotum of adult males. At three years they are indistin-
guishable in the field from adults. Young females can only be
certainly aged up to the end of their second year on the bvasis of
body size, horn development and their shaggier and lighter coat.
At two years of age females become indistinguisﬁable in the field

from adults.

B. Breeding Age of Females

No yearling female during the study was seen either
1
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preghant or with a lamb, Only some yearling females join terri-
torial ﬁalés; the rest remain with the bachelors. Although adult
males did sometimes disp}ﬁy to and sniff the vulvas of yearling
females, they normally igﬁorethem in the presence of adult
fenales. However, adult males were occasionally seen attempting
to copulate with yearlings but no successful copulations were

seen due to the evasive action taken by these yearling females.

On these grounds, then, it is the view of this author thgt females
do not come into oestrus before the rut following their second.
birthday, when they are about 2% years 0ld. They would thereifore
not produce their first lamb before 3 years of age. This contrasts
strongly with the breeding age of 15 months for 75% of wildebeest

Temales given by Estes (1966).

C. The Tendency to Aggregate

The bontebok is a gregarious antelorye. AUnfortunately,
reference to it in the records of the early travellers‘are sparse
and what there are give very little information. We know little
beyond the fact that it did occur in large numbers. We do not
know how many.there were, nor anything about the size of the herds.
Its clqse relative, the blesbok, was evidently very gregarious.
Gordon Cumming (1909), quoted by Skead (1958);Vtravelled in the
Western Free State and in 1848 saw "... one purple mass of bles-
boks ..." and again ** ... a continued stream of bleshoks may often

be seen ... covering the landscape as far as the eye can see'.

The bontebok is an extremely conspicuous animal. With
its generally blackish appearance at a distance and the strongly
contrasting white rump and face, it can easily be picked out from
afar with the unaided eye or with binoculars even when it is
standing'motionless. The springbok falls into a similar category;
though of a much lighter brown it has a black stripe z2long its
flank and also a shining white rump. This is in ﬁarked contrast
to the grey rheﬁuck, for eiaﬁple, which is cryptically coloured
and when standing motionless on a hillside is practically invisible.
Only when it runs and lifts its tail to reveal the white undersidé
is it easily seen. Noting the gregarious nature and conspicuous
colouring of wildebeest, as well as such highly gregarious species

~as caribou, (Rangifer tarandus) and bison, (Bison bison), Estes
T




malkes the interesting observation that "revealing coloration and/or
rmarkings seem to be iypical of the wmosl gregarious unpulates,
suggesting that in theiruéase selection in favour of species-
specific recopgnition and social-facilitation éignals outweighs

predator-selection against conspicuousness'.

The population explosion and resultant treks of millions
of springbok in one vast army‘(Cronwright Schreiner 1925), repre-
sents perhaps the zenith of ungulate gregariousness., At Rietvlei,
Lynch (pers. comm.) reports that blesbok ewes form large nursery A
herds of over 100 females before the rut and that after the rut
large aggregations of blesbok form herds of over 650 animals of
all sexes and ages. In view of its close relationship one would
perhaps expect bontebok also to form large herds. It is impossible
to come to firm conclusions when working with a small population

~of only c.250 animals but in the case of boﬂtebok at Swellendam
the bachelor males show the strongest tendency to aggregate and
I have seen up to 75 males together including yearlings of both
sexes. The females distribute themselves through the territorial
network (Section II.E) and do not seem to show such a gregarious
nature, as the largest number of females I have seen together on
the territory of one males is only nine. It is possible that as
< the p0pu1ation grows at Swellendam a greater fendency for females

to aggregate will manifest itself.

However, it is notéworthy that <the situation‘at Swellen—
‘dam the year round resembles that at Rietvlei during the rut and
amongst the sedentary portion of the Ngorongoro wildebeest popu-
- lation (Estes). During the rut at Rietvleil the large nursery
herds split up to form small harem herds seldom consistihg'of
more than 15 females plus their calvese Each of these harem herds
is attended by one adult male (Lynch pers. comm.). In the Néoronf
goro Crater, Estes was studying & population of around 14,000
wildebeest, which showed considerable seasonal fluctuation in
‘numbers., However, 70% - 80% of this population never left the
Crater, yet the majority exhibited(grouping and movement patterns
typical of migratory ratheér than sedentary populations. They
remained the whole year in aggregations of from 100 to over 1000
females and young, which moved from one part of the Crater to

~another according to grazing conditions. On the other hand, the
. . i



grouping pattern typical of a sedentary population was displayed

by anything from 10%-15% Qf the Crater's wildebeest, depending

on the season. A permanently established network of territorial
males and separate small nursery herds averapging about 10 females,
calves and yearlings, each with only one adult male was diagnostic.
Thus it would appear that even in highly gregarious specieé the

females 3o not necessarily congregate in large herds.

D. Porulastion Structure

The gregarious African antelopes group themselves into
two broad socia; classes based on sex and age: nursery herds
consisting of females and young and bachelor herds of males of
all a@es. Among territorial species must Be added the extra class
of territorial males, often solitary. Brooks (1961) was one of
the pioneer workers on African ungulates and in his study of the

Thomson's gazelle, Gazella thomsoni, he recognized four kinds of

social group:

1) Harem herds consisting of a VariableAnumber of females
and young accompanied by a single adult male.

2) Scattered females.

3) Bachelor or male herds consisting of males of all ages.

4) Solitary males.

This arrangement describes the social system of the bontebok guite
well, and it is evident that the harem herds are merely nursery
herds under another name. In the presence of territorial males
the large nursery herds break down into smaller units. The resul-
ting small groups of females distribute themselves through the

territorial network and are tended by single adult males,.

.E. Herd Composition

At Swellendam much of the Park is divided uw into‘a
mosaic of territories, each one defended by a single adult male
(see Map 1). Within this mosaic small groups of females andiyoung

Vwander at will. Each group of females norm&ally gfazes on the
territory of a male who closely attends and herds all females on
his territory. Any stray female wanderingkon to the territofy

will be greeted by the male with his sexual display (Fig. 2).
[ N
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Some tefritorialnmales wvere always with females while others were
often alone. The mean number of females per group was 3.0 during
the rut monthé of Januarx: February and March and 2.5 for the
remainder of the year. The range in group size was from 1 to 8
females per grouvo for a sample varying between 41 and 85 females.
The latter figure is close to the total number of adult females
in the Park at the present time. The female groups were accom-

panied by a mean number of 1.5 lambs per group.

The non-territorial males congregate in a single bachelor
herd of 60-70 ahimals of all ages. These are the young, subadult
males from yecarling age upward; the very old and decrepit males;
and also a number of perfectly fit-looking adult males. Yearling
females, after leaving their dams, also join the bachelors at

least for a wnile.

F. Lambing angd Rutting Seasons: Gestation Period

The bontebok is a strongly seasonal breeder and lambs
are born in the spring. The peak months for births are September
through October and 80% of the annual lamb crop has normally '
arrived by the end of October (Tabie 1). A few continue to arrive

right up to the end of February.

The peak rutting months are January to mid-March (based
on my own observations)., Copulation was observed as late as 8
" April in‘l969. These dates more or less agree with a gestation
period of about & months (240 days). Brand (1963) gives a gesta-
tion of 288-308 days, but it seems unlikely that this can be
correct, since it is longer than for any bovid except the buffalo.
The comparative'figure for the blesbok is only 235 days (Kenneth
1943). Kenneth, in the same work, gives the'figure for the
bontebok as 230 days. The only evidence obtained by the present
author is in respect of two females whose dates of mating and
calving were known. One feﬁale calved 237‘or 238 days after
mating and the other 254 days after mating. These figures may
not be reliable‘since, assuming the bontebok to‘be seasonally
pdlyoestrus, if a female is not fertilised at any given mating
she may come into oestrus a second time and mate again. This
. would have the effect of making the true gestation shorter than

the observed period between the first mating and parturition.
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The Table below summarises births in the Park for the
last 5 yvears. The fipgures were taken from somewhat incomplete

monthly reports.

TABLE 1

Cumulative Bontebok Births at Swellendam 1964-69

1964~5 1965-6 19667 1967-8 1968-9

27 ug. 1 Ind Aug. O End Aug. 1 End Aug. ? 22 Aug. 2
Mid Sept. 5 8 Sept. 1 End Sept. 13 End‘Seﬁt. ? End Sept. 25
End Sept. - 9 Fnd Sept. 12 End Oct. ? End Oct. 38 FEnd Oct. 44
Mid Oct. 19 End Oct. 25 End Nov. ? End Nov. 40 End Nov. 46

End Oct. 29 End Nov. 25° End.Dec. 27 ©End Dec. ?  End Dec. 49
End Nov. 29x%x Ind Dec.. 26 End Jan. 30 9 Jan. 45 End Jan. 51
Mid Dec. 30 End Jan. 23 ‘ 20 Feb. 47 End Feb. 53

End Dec. 31

X= 2 dead %= 4 dead
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Therefore, the figures given must at least be maxima, since if
a female is fertilised at a given mating she will not come into

oestrus and therefore will not be served again.

G. Overall Sex Ratio

Despite frequenf attempts it was always found extremely
difficult to accuratcly sex and age all the bontebok in the Park.
Even with =2 populétion as small as 250 animals some were inevi-
tably wrongly sexed due to their being too far away or mixed up
in a large group; or, due to the uneven nature of the topography,
the presence of many small kloofs, thickets of bush and trees ‘
etc.'SOme were not seen at all. My final estimate was that in
approximately 215 animals above the age of one year (including
yearlings) there were 100 females and 115 males.‘ This gives an

overall sex ratio, excluding lambs, of 87 females : 100 males.

During October 1969, I sexed the calf crop from the
1968-9 calving season, by which time the calves were mostly a
year old and relatively easy to sex. O0f 49 calves sexed, inclu~-
ding one still-born female, there were 26 males and 23 females.

This gives a sex ratio of 88 females : 100 males.
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III. THE BACHELOR HERD

. \
A. Formation :

Bontebok of both sexes leave their dams as yearlihgs.
This is accomplished quite peaceably and the yearlings seem to
leave their mothefs of their ovm accord during the lambing season
when the new lambs are being born. However, it is not unusual
for a few yearlings of either sex to remain with their mothers
well into their second year. There is some reason to suppose
that if a female does not produce a new lamb in the breeding
season, then that female will continue to tolerate her. yearling
offspring. For instance, in May 1969, six months after the
lambing season, it was verified in the case of a yearling male
and a yearling female continuing to accompany their mothers that
these two females were not accompanied by lambs of the current
season., Table 2 illustrates the gradual way in which the year- \

lings leave their mothers. . _ i

I have seen very little evidence that the yearlings
are forced out of the nursery herds by the intolerance of the . ;
territorial male on whose territory the group haprens to be é
grazing. Schenkel (1966) reports that dominant male impala are :
responsible for chasing the young males out of the female herds
at the age of 10-12 months. Estes reports the same in wildebeest
but adds that the o0ld calf initiates its own rejection by awakening
the hostility of its ovn mother first, thus directing the attention

of the territorial male towards it. 1In the course of 15 months

work at Swellendam I have only six instances recorded in my field
notes where a territorial male was seen to chase or threaten an
older lamb, none of these, apart from the case related bvelow,

serious or prolonged. Females were occasionally seen to threaten

any animal that came too close to her new lamb. On May 14 1969, '> '*3f
a territorial male was seen vigorously chasing a yearling male T
which wasvgrazing with its mother on his territory. He chased 3
him several times in tight circles, the yearling trying all the ' 5
time to keep close to its mother. Eventually the territorial male

succeeded in‘separating then and while he chased the yearling the

female ran behind themn, bringing'up the rear. Later in the same

day the female was seen without the yearling. A factor of rele-
‘ ; ,
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TABLE 2

Number of Yearlings remaining with their Mothers

No. of nursery groups

Date :containing yearlings.
Sept. - Oct. '69 (calving) ‘ 18
Nov. '69 : 11
Jan. '70 (post-calving)
‘Mar. '70 1 1"

/

April 170 " L L
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vance here, though, was the fact thet immediately pricr to the
above episode the terri%oriél male had engaged in a Challenge
Ritual (Section VII) with,; territorial neighbour. It is not
uncommon for the male to show aggressive behaviour at the ter~
mination of these ceremonies, and he mgy chase any males which
happen to be in the vicinity.

The old lambs start to leave their mothers during the
height of the calving season, when they are approximately 12
months old. From this age they are called yearlings for the next
year of their lives. In October it was quite common to see small
groups of from four to about ten yearlings of both sexes wandering
through the Park together, away from their mothers.  Lone yearlings
could also be found scattered about at this time. The groups of
Yearlings were seen alone; or temporarily attached to some wan-
‘dering femegle; or already having Jjoined groups of bachelor males.
In the calving season (Sept. - Oct.), it was still common to see
females accompanied by both a new calf and by the yearling of the
\previous season, but by the end of December most of these yearlings

of both sexes had joined the bachelor herd.

It is noteworthy that yearling females also Jjoin the
bachelors and while some may leave to Jjoin a territoriél male as
early as 18 months of age, others stay'with the bachelors for the
duration of their second year. Indeed, it was noticed that
throughout the study period there were alwéys from two to five
adult females to be found with the bachelors and shafing their
daily routine. Even during the calving season these females did
not leave and females with very young caives could be seen grazing

in the midst of an aggregation of males.

B.. Movements

At Swellendam there is only one bachelor herd consisting
-of up to about 75 males of all ages and including yearling and
other females‘alréady referred to. This is a loose association
of animals which follow the same general daily routine. They
wander at willgmore or less anywhere in the Park though they show
a definite preference for certain areas, notably a kloof next to
the‘railway line where they spent most of the winter of 1969.

i



The herd does not stay rigidly together all the time, howevér,
and it is not uncommon to find small groups of from two to
twenty animals anywhere iﬁ the Park. Lone bachelors, too are
not unusual but the probabilitj is that these will sooner or

later join up with one or other of the small'groups.

The bachelor herd seemed to shift its centre of activity
at will and grazed anywhere in the Park including on occupied '
territories of males with their harems of females, Fig. 35 shows.
a group of bachelors grazingvtogether. If a ferritorial male
should suffer an invasion of bachelors there is generally nothing
he can do about it., He may chase them at intervals all day and
may stand in their midst in tproud! posture, with head held high
and ears forward (Fig. 4) looking at the offending animals, which
is interpreted as threat; but he can only chase one at a time,
which then normally Jjust runs in a circle untii it returns again
to the bachelor group. Chasing is usually at a gentle canter and
over a distance of only 30-40 metres of less. This is inter-
spersed with bouts of more vigordus chasing at a gallop, but still
the'territory holder normally fails to clear his territory of the
‘invaders. It is evident that he cannot afford to spend too much
time and energy in such aggressive activities since he must also
have time to feed and rest and to attend to his females. The
best that the territory holder can do in these circumstances is
to segregate himself and his harem at one end of his territory
and leave the rest to the bachelors. ZIstes noted that in the
midst of large aggregations in the Ngorongoro Crater thé best
that a territorial male wildebeest could do would be to clear =a
space round himself by fepeatedly charging into the mass.

Bachelor male bontebok are guite docile and always give way before
the owner of the property. They have never been seen to challenge
nor to fight him. On the other hand, nor has a territorial male '
been seen to make physical contact with nor to hurt a bachelor

when chasing him.

C. Functions of the Bachelor Herd

The bachelor herd is the outcome of the gregarious drive
of the young males and presumably serves the same function for all

males without property as nursery herds do for females and young..
. { .
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bachelors were mnever seen to perform a complete ritual. They
just walk up together"and\seemingly perforn some of the steps

at random. Even so, the.high intensityvactions such as fighting
and cavorting have been seen at low intensity. The most
commonly perfbrmed steps are reverse parallel standing accom-

panied by mutual anus sniffing and head shaking.




Iv. THE CONCEPT OF TERRITORY

.

"A. General s

It seems that the concept of territoriality and the
realisation of its significance in the .lives of‘many species
of animal has been slow to diffuse into modern biological
thought. Perhaps man is psychologically unwilling to recogniSeA
that the behavioural traif manifested by a display of property
ownership is not peculiar to man, but is a fundamental charac~
teristic of anima1s in general, It may not be found in all
animals nor developed to the same extent in those where it is
(Burt 1943). According to Burt, the best definition of territory
is that of Noble (1939) who defines it as 'any defended area'.
Smith (1966) seems to concur vwhen he says (p.372) "Territoriality
exists when an iﬁdividual animal claims a certain area and defends
it against others of the same species ...". ©Nice (1941) says:
"It is based primafily on a positive reaction to a‘particular
place and 2 negative reaction to other individuals." Territory
should not be confused with 'home range' which is merély the
area habitually covered by an animal in the course of ifs daily
acﬁivities. Home ranges of animals may frequently overlap, but
in terms of the above definition one does not expect territories
to.overlap, since the territory is the protected part of the

~ home range.

The study of territoriality began with the pionee:ing_
work of Altum, Moffat, Brewster, Herrick and Eliot Howérd,
during the early years of this century; on various species of
birds (Nice 1941). The concept of territoriality as developed
with regard to birds was gradually expanded until it éame to be
‘realised that the concept could have application to all species
of higher animals, and even some lower ones. Dven so the accep-
tance of the conceﬁt for maﬁmals was rather slow and it is only
during the\last dozen years or so that field research into the
biology of a number of épecies of ruminants has revealed the
presence of a class of territorial males in almost all species
" studied to date.

.Territorial behaviour has great variations which are
v
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related to differences between srecies and their habitats to
seasons and climates, to population pressures, to social organi-
zation, to fluctuations 9% food supply, to predation and so on.
It is complex behaviour of high order and includes many elements
of selective and discriminatory response, for instance: attack,
encroachment, defence, challenge, vocalization, feeding and
security-seeking; all of which are expressed with reference to

topography as well as to other organisms.

Carpenter (1958) agrees with the fundamental poinf
made by Darling (1952) that territory is a social phenomenon,
involvihg flocks, pairs, groups and herds. It is a form of
intraspecific competition which concerns the degree of tolerance
and intolerance between individuals. Wynne-Edwards (1965) says
that social beﬁaviour, as expressed in territoriality has two
main purposes: firstly, a territorial system is a population
regulating mechanism in that it limits the number of adults
permitted to breed, and secondly, it prevents overuse of the‘
habitat. Territoriality is a system which results in the parcel-
ling out of the habitat into a mosaic of breeding and feeding
lots. Individuals with no territory cannot breed, and the system
might therefore have evolved for the exact purpose of imposing a
ceiling density on the habitat and for efficiéntly disposing of
any surplus individuals, which are normally forced into poor
habitat and form a sort of floating population reserve. The rate
of exploitation of the food resources of a habitat will automati-
cally be prevented from exceeding a certain critical threshold.
Nice (1941) takes the view that, in relation to birds: "The chief
function of territory is defence - defence of the individual, the

pair, the nest and young."

According to Smith (1966}, territorial behaviour
controls both under- and overpopulation. Since excess animals
are forced into less suitable habitat to form a floating reserve,
overpopulation Qf better habitat is avoided. When mortality
creates 0penings; the vacated territories are re-occupied by
individuals moving in from marginal areas. In addition to
stabilizing the population, territorial beha#iour also assures
resident animals of isolation. The territory provides a place

for courtship and mating without interference from others of
i




V. THE TERRITORIAL MALE

[ .
A, The Territorisl Network

The presence of a single adult male with a group of
females repcecatedly tc be seen in‘the‘same area over a period
of time is diagnostic of territorial Behaviour, Lven before -
the commencement of the marking programme, the sighting of
male bontebok day after day in the samé place, either alone or
withﬂfemales,‘made it clear that they were territorial. After
marking the sample of males with collars it could be verified
that it was in fact the szme male seen in the same place from
day to day. All doubt on the issue was removed when these
males were seen to chase away from their areas any would-be

intruders.

, The territorial males are scattered round. the Park in
a somewhat irregular fashion (Map 1) with, in most cases, plenty
of space betweeﬁ neighbours. Some males have to walk more than
i of a mile (% km), if they wish to interact with a territorial
neighbour. The fact that a few territories are small and
clustered and in this area frequent interactions between terri-
torial neighbours occur, makes it appear that other portions of
the Park are under-utilized - the overall habitaﬁ being very
uniform. 4s already pointed out, the bachelor herd contains a.
number of perfectly fit-looking adult males. AThe reasons why
some, at least, of these do not leave to take up a‘territofial
existence are hot clear. It may be that theyklack the necessary
self-confidence and drive. One factor of obvious importance is
the agerof the males. Many of the bachelors are ungquesticnably
subadult. Unfortunately,vit is impossible to guess at the age
of adults without capturing and inspecting every individual,
but many that looked adult were quite po;sibly only 3-5 years
0ld. In accordance with what is said in Section V.G. these
animals are probably not sufficiently mature to hold a territory.
As far as I could tell, the onset of the rutting season did hot
affect the behaviour of the bachelors, and it did noi seem to v
- me that more territories were being establishedtduring the rut
of 1970. Indeed, one or two that had been occumied for the

previous year were conspicuously vacant atithis time (see V.I.).
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Diagram of territories for 1469 in the Bontebok

National Park. Territories in the western
section of the Park are numbered (= group nos.) .
Each territory or grouyp contains one adult

male. The pretix "C" denotes the collar
number of marked males '
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territory defended at any given time.

Estes remarks: “WAs there are ho visible boundaries to
show where one: territory ends and the next begins, it is far
easier to measure the spacing between males than it‘is to
delineate a single territory." Accordingly, Estes placed fixed
markers on the stamping ground of each territorial bull and.
estimated the distence of the bull from the marker. The stamp
proved to be where the bull spent most of his time. It is a
bare area of soil where the bull drops most of his dung and

where he lies, paws, rolls and rubs his face and horns.

Territorial bontebok do notvhave a stamp, in the seﬁse
of one particular spot more used than the rest, though there are
fairly conspicuous dung sites scattered about each territory. A
Most males, however, speht more time in one area of their terri~
tory than in any other - for ihstance, under a. convenient shady
tree, I therefore placed whitewashed stones in the most fre-
quented portion of each territory and recorded the distance of
each male from his marker during spot checks. Distances were at
first paced, but being alone this proved too‘time—consuming and
disturbed the animals too much. Subsequently, distances- less
than 50 metres were estimated by eye, while &ll others were
measured by means of the odometer of a vehicle. This method
permifted the plotting of the movements of individual males and
2lso, by measuring the distance between adjacent'markers, an

estimation of the spacing of the males.

The average year round figure of approximately 25
territorial males in the 10.8 square miles of the Park (28.1 kma)
gives a density of less than 2.5 males per square mile (1.1 males
per ka)_ Table 4 summarises the meaﬁ spacing and density of
territorial males of a few species of African ungulates. The
figures for the bontebok were arrived at by measuring the distance
between adjacent markers for two groups, one of 6 and the other of
L territorial males. The calculated density of 25-30 males/sq.
mile (10-12 males/kma), is based on the assumption that this
mean spacing is uniform throughout the habitat. This is not the
case, however, since these two groups are the mdstlclosely

spaced in the Park, which is not uniformly inhabited by territorial

—— .
T



Table 4. | ' Spacing and Deasity of Territorial ¢° ¢ of Different Species

Species Season No. 8¢ ‘Mean spacing Calculated Acfual Density
in sample  yards . lMetres density d%7sq. mile Author
, 66/sq.mile
Bontebok All year 6 323 30 4
n ) " " ' 4 : 349 . : 25 ‘ 4
Wildebeest Pre-rut 249 120-160 | 123-183 Estes (1969)

" rut - 300 120-145 147-221 " "
Waterbuck All year 8 o _ 4.7 Spinage (1669)
f " n o 8 ' . 1.5 ' o "
Uganda kob TG om " 15-30 . ] TLeuthold (1966)

" " ST . " " ' 100-200 n . 1"
Thomson's gazelle " " 200~300 ' ' . Estes (1967)
Grant's gazelle " " 800 _ ' : " "

TG = Territorial Ground ST = Single Territory
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males. All other males are more widely spaced than these; with
mahy around + a mileﬁ(0,§ km) from their nearest neighbour and
in the eazstern section of the Park this may be as much as a

mile (1.6 km). In the western or old section of the Park, where
territorial activity was greatest, there was a maximum of'up to .
20 territorial males in an area of about 5 sq. miles (12.8_km2),
yielding a tiue density of about 4 territorial males per sq.

mile (1.5 males per kma).

This density is seen to be extremely low when compared
with that of wildebeest (Table 4). However, it should be borne
in mind that when calculating his densities, Estes presﬁmably
assumed ‘a uniform distribution of territorial males through the
habitat, which may not have been realistic. Waterbuck and the
gazelles have densities comparable with what I found for bonte~
bok. All species in the Table, with the exception of waterbuck,

are .animals of the open plains.

Territorial male bontebok range fairly widely and may
occasionally be found up to %+ a mile (0.8 kn) from their markers.
The average figure is, however, much less., In 522 observations
of 14 known territorial males, with a minimum of 25 observations
per male, they were found within 200 yards (183 m) of their
markers in 60.1% of cases and more than this distance in 39.9%
of cases. The actual mean distance males were found from -their
mérkers for these 522 observations was 191 yards (175 m). BEstes
sample of territorial male wildebeest were found within 100
yards of their markers in 88.7% of 1291 observations, whereas
for the abové sample, territorial bontebok were within 100

yards in only 33%.3% of observations.

The low density of territorial bontebok in the Park
coupled with the mean radius of movement of only 191 yards
(175 m) around the marker, means that in fact most territories
are separated‘by lérger or smaller areas of no-man's land.

The marker stones were not necessarily in fhe geographical
~centre of the territory, and were in some cases close to
artificial boundaries such as fences or roads. This radius
of movement is in some cases, therefore, not a true racdius.
That is to say; a male might be found much more'frequently_on
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one side of his marker than on another. If the stone wan close
to a territorial boundary then his range of movement on the side

nearest his territorial neighbour would be restricted.

In the most densely inhabited part of the Park a male
may have upr to 5 territorial neighbours; but others may have
only one; so that 1arge sections of their boundaries do not abutt
on to the territory of any other male. In such cases the bounda-
ries of the territory are ill-defined; but even where territories
abutt each other the neighbouring males do not necessarily seenm
to recognirze fixed boundaries - there usually being some shadowy
sort of no-man's land in between. - This might be expected, perhaps,
in view of what Lorenz (1966) has said about the declining self-
confidence of each male the further he is from the centre of his
térritory: Thus, boundaries are decided hy exactly matching the
 self-confidence of two territorigl rivals at some geographical
point, where each is a certain distance from his focus of
activity. These boundaries, then, might shift within narrow
limits from day to day, following daily changes in the health of
the males and such things as hormone levels which Estes suggests
'fuel' the sexual-territorial drive. In some cases a fence
provided a definite artificial boundary and sOmetimes a road or
a hill slope seemed to be recognised as a Eoundary by the

animals, ’ ‘ - \ .

C. Activities of the Territorial Male

1. Association

Most territorial wmales were found both with nursery
herds and alone during the course of fieldwork. Only L4 out of
18 known territorial malef were never seen alone in a total (for
those 4 males) of 235 observations. Of the other 14 males some
were often alohe and some only occasionally. In a total of 620
Observations for those 14, with a minimum of 30 observations per
male, they were alone on 127 occasions (20.5%). Most of the
territorial males in fact are with females most of the time, so’
that a truly solitary existence is not a characteristic feature

of bontebok territoriality. This is in contrast to wildebeest,
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where Mstes reports that in 1122 observations of known terri-
, r
(<4

torial males they were found alone 74.2%, with another bull 6.7%,

and with 2 herd only 19.5% of the time.

4

2. Courtship

There is considerable mutual interest shown in each
other's activities by the territorial malé and the group of‘
females and young on his territory. They normally graze and
move as a group throughout the day and the male herds and courts
the females at intervals., Though, strictly speaking, they are
‘not his 'property', and are free to come and go as'they like,

‘he will normally try to prevent any female from leaving the harem
and will greet any female wandering on to his territory with
prancing ‘courtship display.

N

In contrast, for example, to impala which has several
courtship displays (Schenkel 1966), the bontebok has only one
sexual display, which with high and low intensity forms, is

used in several situations. In the high intensity form of the
display the tail is lifted and curled over the back§ the héad

is carried low with neck and muzzle outstretched and the horns
laid back (Fig.2). The ears are held out sideways from the head
and somewhat drooping, (Fig.18). 1In low intensity form (Fig.8),
the tail is lifted only to the horizontal or less, and the
carriage of the head is more erect. Intermediate gradations are
often seen. The almost identical display in blesbok is described
by du Plessis (1968) as a mating approach, but in bontebok it is
much more than this and has been seen in at least the following
seven situations:

a) In the general situation of courting females. A male
will approach a feﬁ;Ié in display attitude and will sniff her
vulva once or a number of times. The female normally allows
him to sniff and will wait for him with tail held away from
her body and hindlegs slightly pentv(Fig.Q). The male often
sniffs aiong fhe underside of the female's raised tail.
'Flehmen' on the part of the male was never observed in bonte-
bok. The urinétion-Flehmen ceremony, in which a displaying
male solicits urination from a female, samples her urine by

taking some into his mouth and then shows Flehmen (Schneider 1934),

.
L
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does not occur in bontebok. Flehmen by the male is assumed to
be for the purvese of olfactory testing of the female's urine,
'in order to determine he;‘state of ocestrus. 1In vontehok, no
male was ever sesn to sh&w any interest in a female's urine.
The urination-«Flehmen ceremony is characteristic of the sexual .
behaviour of many ungulates, e.g. Uganda kob (Buechner & Schloeth
1965), impala (Schenkel 1966), springbok and eland (personal

observation).

Characteristically, after the male has sniffed for a
few seconds, the female swishes her tail rapidly from side to
side and darts a few feet away from the male. Sométimes the
mele will follow and sniff again or a number of times. The
female may stand with tail lifteq and invite the male to sniff
again.\”If»not he may simply continue grazing. If, however, the
~male becomes too persistent or if he tries to mount an unrecep-
tive female, she will run round him in very tight circles, flank
to flank, keeping her nose very close to his rump, thus thwarting
his efforts to mount. Should the male persist in trying to -
mount, they may complete several small circles in this manner,
nose to tail, virtually on the spot. During this '"mating circling",
(Paarungskreisen, Walther 1958), the female normally holds‘her.head
‘low in the submissive posture (Fig.10). In between bouts of
circling the male and female stand together with heads up. At
intervals during the day the msle may go round and sniff every
female in his harem. If a female is lying down he will go over
and stand by her'&n display attitude or nose her rump, when she
will get up and allow him to sniff. Quité often he will also
sniff the spot where she was lying.' In contrast to the sideways-
hold ears of the display, the male holds his ears bapk while

sniffing and the fémale does the same while being sniffed. -

I have not been able to detect any relation betweén the
intensity of the sexual display and the oestrus state of the
female. The high intensity form of the display is the normal
form and thisfis performed to any female at all seasons of the
year. Males have occasionallyvbeen seen to perform the high
,intensity display to yearling females, which are definitely
anoestrus. Although a male may try to mount a female after dis-

playing to her, copulation is not the usual outcome. COpulatidn
. t
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TABLE

FPeriods Spent by Known Females in a Honme Range to %0 June 1970

~

Female Date Date left Period - Comments
identifieaq home range (months) :
or last seen

N

611/1 31.1.69 19.6.69 4}  Moved to neighbouring male

gl1/2 12.6.69 27.6.70 12+ :

Gll/3 2.6.69 27.6.70 124

6G11/4  14.10.69 27.6.70 8+ |
1/4 25.1.69 . 7.11.69 gL ) These 3 females seen only
1/B 25.1.69 - 7.11.69 + )‘ on one or other of 2
1/E 25.1.69  7.11.69 93 ) adjoining territories.
Gle 7.2.69 11.6.69 4 On territory 12. ‘
Gl2 11.6.69 8.8.69 2 Yoved to territory 2.

Gle 8.8.69 © 5.1.70 5 . "Returned to territory 12 -
. then disappeared.

2/1 27.3,69 ‘ 29.9.69

6 On territory 2.
2/1 29.9.69 31.3.70 6 Moved to territory 20.
2/1 1.4.70 26.6.70 34 Returned to territory 2.
OL/1 8.8.69 14.4.70 8 4
04/2 £.8.69 " 14.4.70 8 +
15/1 12.8.69 18.12.69 L Died
16/1 14.8.69 27.6.70 103 . '
16/2 14.8.69 16.4.70 8 +
14/1  21.11.69 14.4.70 5 .

+ = gtill in same home range at conclusion of fieldwork.



behaviour of females such as 2/1 and Gl2 is perhaps of note in
that they seemed to possess two home ranges and moved from one
to the other without app;réntly spending time in the intervening
area. Female 2/1's two ranges were more than a mile (1.6 km)

from each other.

P

From time to time it seemed that females made excursions
outside their accustormed home range, since it was noticed

- occasionally that a known femzle might be missing from her usual
area on oné day but back there the next. A few other known females
seemed to be unattached to any ?articular male's territory and
wandered over a much larger home range which might comprise

around a % of the whole Park. TIemales, even when attached for

an extended period to one male, do not play any part at all in

the defence of the territory.

The actual size of the home range of the females listed
in Table 7 is difficult to give for the reasons alreédy outlined
in connection with estimating the size of territories. Tor one
thing, the boundaries are not clearly defined. Another factor
is that the home range is subject to unequal intensity of use.

I have attempted to arrive at an estimate of the size of the

‘core area' -~ that is the part of the home range exclusively

and most intensively used by the group - by calcuidating the mean
range of movement of the respective territorial male with each
group, from the distances he was found from his marker stone.

Core area was used by DeVore & Washburn (1965) to .describe the
part of the home range most inﬁensively used by the baboon troops
they were studying. They found~that core areas of adjacent

troops did not overlap.

The approximate sizes of core areas within a few

territories are presented in Table 8. The‘overall home range

of the females involved (coinciding with the full extent of the
territory of the respective male), would be considerably larger.
For .the purposes of calculation the mean distance that each male
was found ‘from his marker was assumed to be a radius about the
marker. The core areas are therefore assumed to be circular.
Core areas calculated by this method Véry from about ten to 73%.6

acres.
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TABLE 8

Core Areas of Females and Territorial Males

CORE AREA ~ PERIOD

Male . Female )
Territory Identification Acres Hectares Months
11 G11/1,2,3,4 - 15.3 6.2 4t - 12
'1/4,B,C 13.0 ' 5.3 ) 91
1/4.B.C. 73.6 29.8 )
2/1; @12 ' 73,6 29.8 g+; 2
20 2/1; 14/1 8.2 11.4 6; 5+
12 .@le 10.3 4.2 9
22 04/1,2 351 14,2 8+

23 16/1,2 56.3 22.8 104+ 8+
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F. Time Spent on Territory by Males

The wontebok, sthough a strongly seasonal breeder, is
territorial throughout the year. A number of antelope SPeciés
which have been found to be territorial the year round, have
been in egquatorial regions, where there are no marked seasonal
changes and wvhere breeding continues the year round, e.g. water-
buck (Spinage 196%¢) and Uganda kob (Leuthold 1966). Concerning
the wildebeest, Estes remarks (1960): "Territorial behaviour
throughout the year in the wildebeest is an interesting phenomenon,
considering that it is one of the few mammals in equatorial Africa

vith - a strongly seasonal reproductive cycle."

Apart from the'lq territorial males marked with collars
curing the year there were a few more which were certainly
identifiable. The periods of time for which all known males
were on territory up to the end of June 1970 are presented in
- Table 9., Many of the animals listed in the Table were undoubtedly
on territory a lot longer than indicated, but in most cases I
could not be absolutely sure prior to their being markecd. As
Estes says (p.352): "And yet there is reason to believe that’
territbrial males of many antelopes, circumstances permitting,

might spend their entire adult lives on the same piece of ground.”

From Table 9 it can be seen that of the 15 males in
the sample, six were known to have remained on territory for

more than one year.

In a sample of 26 territorial male wildebeest whose
histories were known for at least one yeaf, Estes found that .
20 maintained the same territory for this period, and of 13
known for 2 years or more, 7 maintained the same territory for

this period.

G. The Age of Territorial Males

Unfortunately, no skulls of bontebok.weré available at
Swellendam for ageing by means of tooth eruption and wear as,
for instance, Spinage (1967) was able to do for the defassa
waterbuck. Consequently, the best that could be done was a

superficial examination of the animal's incisors at the time of
capture. for marking purposes. Ages afriv?d at by this method

are pure guesswork, ‘but undoubtedly the condition of the incisors
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TABLE 9

Periods of Territoriality of Known Males to %0 June 1970.

Male Date Date Left Still on Period
identified marked territory territory at (months)
or returned

01 6.2.69 1%.5.69 29.6.70 17
03 11.2.69 17.5.69 26.6.70 161
02 16.5.69  6.6.69 1
02 31.1.70 . 15.2.70 1
oL 26.5.69 28.6.70 13
05 27.5.69 27.6.70 13
05 25.3.69 5.11.69  31.1.70 10

Gp 11 31.1.69 unmarked 28.6.70 17 .

11 . 12.11.69 Bty 28.6.70 %
12 2.12.69  4/5-26.6.70 5

13 - 3.12.69 E;igle§g7o 5

14 3.12.69 28.6.70 7

15 | 3.12.69  28.1.70 2
1 2.6.69 2.12.69 28.6.70 13

06 28.8.69 31.10.69 28.6.70 10

07 4.11.69 - 28.6.70 8
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does give some indication of both relative and absolute age. .
The small number of skulls collected during the study period .
was of little help, but-provided newly erupted incisors for

comparison.

Briefly, the incisors of all males examined were well
worn. Not one male could be classed as 'prine'. ~Though in good
physical condition all seemed to be past their prime. Some,
indeed, with incisors missing or worn nearly level with the gum

were obviously very old. Estimated age 7Y - 1l years.

This may help to shed some light on the problem of the
age at which males first become territorial. According to
Leuthold znd Kiley—Worthington, Uganda kob and waterbuck first
become territorial at around 3% years. Exactly this age (40
month§) is given by Estes as that at which the majority of wilde-
beest become territorial for the first time. However, since
these authors give no evidence from animzals of known age this
is presumably guesswork. According to. Talbot ahd Talbot (1963)
vildebeest only attain full body weight at 4O months and data
presented by Spinage (1967) show that defassa waterbuck only
possess their full set of permanent teeth at about 33 years.
Since the animal is evidently Still growing, and therefore not
fully adult, even though it may be sexually mature, it is most
unlikely it could hope to establish a tefritory before this time.
In fact, in his latest publication (1969), Spinage says that
waterbuck first establish or attempt to establish a territory in
their fifth to sixth year which coincides with the age at which

horn length, body and testes weight reach their asymptotic levels.

" This seems to me to be a more realistic estimate and,
though I have no data on attainment of full body and testes
weight for bontebok, my failure to find any young animals in my
sample of terfitorial males suggests that neither do bontebok
become territorial before four or five years of age. Lstes.
stresses the profound psychological significance of territory,
since an animal's behaviour is one thing inside the territory and
qﬁite another outside it. It appéars unlikely that an animal
" barely attaining adulthood will have the necessary self-assursance

to be able to compete for a territory. No doubt, for this reason
\ .
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there may obe considerable variation in the azges at whick indi-
viduals leave the bachelor herd. Spinage too, (1969) suggests
that the precise age at'ﬁhich an animal becowmes territorial
depends upon temperament rather than any endocrine factor. By
temperament I assume he means individual gehetic variation among

the males.

H. Territorisl Pressure and the Ratio of Bachelor : Territorial Males

As has been pointed out already, the bachelor herd
forms a2 sort of floating reserve from which future territorial - -
males will be drawn, and it always contained a proportion of
perfectly healthy adult males. It was always found extremely
difficult to satisfactorily age the entire bachelor group of c¢.70
animals. The scrotum of each had to be clearly seen, since this
was the only reliable guide. This was only possible from certain
aﬁgles and the constant movement of the animals meant that one
guickly lost track of those that had been aged and those that
had not. As far as I could ascertain there were about 25 males
with adult size scrota among the bachelors. Thus the adult male'
population is divided approximately 50 : 50 into territorial and
bachelor animals. Leuthold estimated that about 50% of adult
male Uganda kob were territorial at'a given time and Estes gives

a figure of 1.2 of adult male wildebeest.

3 3
Estes goes on to say (p.3201) that adult males may be

relegated to bachelor herds not because they are unfit but because
they are supernumerary. The exact ratio will depend on the number
of adult males in relation to the area of éhe habitat. These
excess males provide the main source of competition to established
territorial males and he suggests that this competition is the

basis for the phenomenon of permanently occupied territories,

The low density of territorial males at Swellendam has
been mentioned. The situation among a population of 14,000
wildebeest may be very different, but at Swellendam there is no
evidence of strong comretition for territories from the bachelors.
Thus, territorial pressure, which I would define as competition
among adult males to hold territories in a limited area, is low.

At Swellendam it does not seem to me that this low territorial

i
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rressure can be responsible for males holding permanent terri-

tories. A few case histories may help.to illustrate:
. iy

s

I. Changes of Territory during the Study Period

Male 02 had a large territory from the end of January:
1969 when fieldwork was commenced, until June 6 1969, when he
abandoned it ahd went to join the bachelor herd. Some time
during ¥arch 1969 male 09 established a small territory appro-
priating the western section of nele 02's area, aprarently
without fighting. At this time male 02 was always with females
and male 09 was alone. When 02 abandoned his territory 09
gradually extencded his range and within a few days had taken
over the whole of 02's o0ld area including his females, which he
held up to the end of January 1970. Up to this time no new male
had come in fo attempt to occupy 09's 0ld area, which remained
vacant, though partially included in 09's new area. At the
beginning of February 1370, male 02, having been seen in the
vicinity for some days previously, returned to his old territory
and ousted male 02. It is uncertain wﬁether 09 just left or
whether fighting was involved. On January 30 1970 09 vac seén
to chase 02 furiously right off the territory. Having vacated
the territory, 09 was seén nearby aprarently in good heslth with
some bachelors on 10 February 1970. This was the last time he
was seen. 02 held his old territory for only 2 weeks before
he also disappeared and was hever seen again. The territory
was then taken over by a new unmarked male. But up to end of June

1970, 09's original small territory remained vacant.

‘ Male 15 was not,markéd.until % December 1G&9, though
he was known to be on territory for most of the precéding yecar.
He proved to be the oldest of all the marked territorial males
‘having sevéral incisors missing. He abandoned his territory on
28 January 1970 ahd went to join the bachelors. At the end of
June 1970 his territory still remained vacant, though a

neighbour male 05, appreared to have approrriated part of it.

An unmarked male, group 9, disappesred at the beginning
of April 1970, having been on territory since the beginning of

the‘study, and his territory was still vacant at the end of

{
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June 1970. Male 13, on the other hand, wzs found dead during
the fourth week in April 1670 and his territory was taken over
by a new male by L May 1570. Male 12 disapneared some time
between L4 May and the end of June 1970. On 29 June 1970 his
territory was still vacant.

Thus, not only is there space in the Fark for aspiring
males to stake out new territories, but even vacated territories
are not necessarily re-occupied at once. Territorial pressure

according to my definition is therefore low:

J. Sex and Aggression in Relation to Territory

If a male is to maintain a peérmanent territory, he must
remain aggressive the whole year. One might expect a rise in
aggressive activity during the rut. It has.already been shown
(Section V.D.2) that there is a significant rise in sexual‘activity
at that time. Analysis of the same sample of daily activities
treated there, 13 days in the winter and 13 days cove;ing the rut,
shows that in fact the level of aggressive activity falls from a
value of 22.6% of;all 'other' activity during the winter to only
9.5% of all 'other' activity during the rut. Testing the raw
data by means of a 2x2 contingency table gives a value of -

Chi2= 82 for 1 DF, p £.001 which is highly significant. This is
perhaps a surprising result. It is only partially explained by
the rise ih Challenge Ritual and sexual activity during‘the rut.
It was pointed out in Section V.D.2 that the proyortion of time
spent in sexual, aggressive and Challenge Ritual activities
together worked out to be higher in the winter than during the
rut. Since the total ‘'other' activity is higher during the rut,
it would seem that the balance must be made up of unclassifiable
activity - mainly moving about. It seems possible»that this
could be interpreted as appetitive behaviour - the territorial
male seeking a.feleasing‘situation, which due to the understocked

nature of the Park is not forthcoming.

In any event, the evidence does show that males are
actively engaged in maintaining their territories throuzhout the
Year. It is particularly interesting that sexual activity should

apparently outweigh aggression during the rut. {Sexual activity
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1%,6% of other, aggression 9.5% of other). This observation

runs counter to that .of Estes who says (p.201) that: ‘'even

during the fut and with & female in oestrus on his ground, a

bull expends far more time and energy fending off intruding rivals
than on mating with the female." One would expect, a priori,

that if there is strong competition for territories then aggre-
sion would dominate-sex, since a male would be preoccupied in
maintaining his territory. Perhaps it is the situation at
Swellendam with low territorial pressure combined with the bonte-
bok system of semi~permanent females that permits the reverse to

occur.

K. The Ambivalence of the Sexual Display

It is recognised by ethologists that conflicting drives
operating siriultaneously on an animal may result in behaviour
that is ambivalent or otherwise hard to explain. In birds and
fish this may result in patterns of behaviour being performed in
close sequence which belong to conflicting emotions, or in
behaviour the postures of which are actually a cémpromise (Hinde
1966, p.249 et seq.), between, say, threat and courtship. . Among
mammals less vork has been done, but Leyhausen's (1956) series
of drawings of the threat posture of the cat, showing how it
changes with increasing fear, is well known. In varticular, the
influence of sex hormones on both aggressive and sexual behaviour

of mammals is accepted (Hinde p.l66 et seg.).

In the members of the Bovidae that have been studied
to date, the basic aggressive posture is 'head.high' or 'proud
posture! (Schenkel 1966), (Fig.4). In this posture territorial
male bontebok inspect any disturbance or approaching buck, with
head held as high as possible and ears forward. I have not been
able to detect any speéific appeasement postufe (Demutstellung,
Walther 1966) among adult male bontebok. The black wildebeest
performs specific and pronounced apreasement behaviour (von
Richter pefs. comm. )}, perhaps due to the exceptionally aggressive
nature and dangerous horns of this species. Vhen severely
harassed a black wildebeest will throw itself on to the ground
and roll at once on to its side, thus exposing its belly, emitting

the while a loud distress call. Male bontebok and lambs of both

f
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sexes up to yearling age use a 'head low' appeasement posture,
(Fig.14). In this posture, with muzzle close to the ground,
sometimes almost as thoqgh grazing, the submissive animal may
run up td and past the thréatening male., It is noteworthy that
threatened animals besides using this posture to escape, may
actually run towards the dominant male with head low. I have
never seen head lov used by females.and lambs among theméelves
but only towards males. The submissive posture of the lamb is V
usually more pronounCed than that of the female, who does not as

a».rule dip her muzzle quite so low as a lamb may.

Estes reporté (p.333) that no stercotyped Demutstellung

is displayed by territorial malé €. taurinus. The head low

posture seen in many bovids (Walther 1966) was not seen in taurinus
males and rarely in females, but'either,sex could resort to agonis-
tic grazing when aprroached by a belligerent conspecific., Females
would sometimes resort to lying down with head and neck bn the
ground when sexually molested by a male. Even when severely
sexually molested by a male, I have never seen a female bontebok
lie down or utter any distress call. She continues to run round

" and round the male, flank to flank, (Paarungskreisen), USually

with head‘low (Fig.15). Less commonly she may simply run away.

- Von Richter (pers. comm.) says that head low is to be -
~interpreted as low intensity threat, besides 'unconvincing'
appeasement. In black wildebeest, territorial bulls herd and
chase nursery groups or non-territorial males with head low.
However; I have no evidence at all that it is to be interpreted

as threat, at whatever intensity, in bontebok. Lambs running up’
‘to the territorial male with head low doAnot invoke any aggfessive
response. In any case, it seems unlikely that lambs of less than
-one year would use a posture implying threat towards an adult
male. I have not seen adult males use the posture at all. The
closest they coﬁe to it ig during agonistic grazing in the Chéllenge
Ritual. This is mostly true grazing, whereas Demutstellung is

grazing attitude, or nearly so, set to a canter.

The vposture of the male during sexual display contains
a number of appeasing elements (Fig.2). The head is carried low
with muzzle outthrust - below shoulder level in high intensity

display. The horns zare laid back so as to,point away from the
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from the preorbital glands.

S50il horning as an indevendent display is undirected
and may be performed by, territorial males vhile alone or with
only females prezent. It is not a common display and in 117
rccorded cases of defaecation by territorial males during the
rut only ten undirected hornings were performed (8.5¥). As an
alternative gauge, during 13 full days in the rut (12 hours
observation ber day), the freguency of undirected horning was A
bnly 0.54 per .territorial male per day. For 19 whole days from
mid-June to mid-November (non-rut), the frequency dropped to

0.16 ver male per day.

‘ It was noticed, however, that a number of different
stimuli could excite a male to horn the soil and these were
counted as directed displays i.e. directed at a particular
individual. For instance, not only is soil horning conspicuous
during the Challenge Ritual but also after it. A male will
sometimes stop to horn the soil on his way back to his own
territory at the completion of a ritual, Table 1l4. He may use
it as a threat display to bachelors, by standing next to an -
intruder on his territory and then going on his knees and horning
the soil. They may also do it as a threat display to the
obéervér, as when disturbed by a vehicle the male may move off
"a few yards and horn the soil. If forced to give ground at his
boundary by a neighbouring territory holder, a male may go off
and horn the soil fo vent his feelings - redirected aggression.
He attacks the ground as he wishes but fesrs to attack his rival.
The frequency of such directed horning displays wes almost 1.0
per male per day for 13 whole days (12 hours per day) during the
rut, excluding‘pornings performed during Challenge Rituals. |
During systematic observations of territorial male Uganda kob,
Leuthold reports that soil horning was ndt seen more than twice
in 10 hours observation iﬁ each of seven males observed. However,
he does not distinguish between directed and undirected displays.
Female bontebok were vefy occasionally seen to go on their knees
and sideways horn just like a male (less than half é dozen
observations in 15 months). They do not use a’dungsite nor do
they defaecate afterwards. ‘ '

Leuthold reports that the most remarkable series of
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soil hornings he saw occurred when a territorial male was seen

to beat the ground or small bushes with his horns six times in
Y
9 hours of observation.,

I witnessed a remarkable series of soil hornings by
a territorial male bontebok on 4 February 1969. The male horned
the soil, on his knees, 11 times in a period of 290 minutes.
Three of these were followed by defaecaticn. The male was very
active in between the bouts of horning. He was constantly
elther chasing off bachelor males or displaying to and herding
his females. There had been considerable activity on this
‘particular territory (Group 1) for the previous few days, due

to an invasion of bachelor males.
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VIT. THR CHALLENGE RITUAL BETWEEY TERRITORIAL MALX

. \
A. Outline

LY

At the beginning of the study frequent ritualised
encounters between neighbouring territorial males were seen in
which the two males would stand head-to-tail and sniff each
other's anus. This ceremony was preceded by a long slow approach
and took place either at the presumed border of the two terri-
tories or well inside the territory of one male. At the
conclusion of the ritual the males would return to their respec-
tive territories without fighting. This was called the mutual
anus sniffing'ceremony. On reading Estes outstanding piece of
work on wildebeest, however, it became'qﬁite obvious that I was
witnessing behaviour very similar to that of wildebeestbwhich
Estes called the Challenge Ritugl. I have therefore adopted his
terminology which will henceforth, for the sake of cohciseness,
be abbreviated simply to "CR". It was decided to go ahead with
a comparison of bontebok and wildebeest CR behaviour and accord-
ingly, during the rut of 1970 I coilected a sample of 100 CR's,

tape~recorded in the_field and then transcribed for analysis.

Reference has already Been made (Section V.D.) to the
proportioﬁ of the day spent in this activity by'territorial
males. In any event, once one has seen it in the field it is
obvious that it ié an activity of considerable importance to the
animals. In absolute terms, for 13 whole days during the rut,
an average of 35 minutes per day was spent engaged in the CR
with a range from nothing to 80 minutes per day; During mid-
June to mid-September this fell to an average of 20% minutes
pef day, with a fange from nothing to 46 minutes. One might say
that, in general, a male goes through the CR with each of his
territorial neighbours once a day. However, it is egually
common for a male to have several encounters in a day or none
with any particular neighbour. The fairly marked difference,
incidentally, in the dally time spent in CR activity between
winter and the rut bears out my own subjective impression of the
general level of activity, which was not borne out statistically
(Section ¥.D.) where CR activity was expressed as a proportion
of total 'othelr' activity.

{

s
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Curiously enough, my sample of 100 rituals, timed from

start to finish, had a2 mean duration precisely the sszme as Estes
B

sample of 71 rituals -rpamely £.5 minutes. The shortest ritual

I recorded was about one minute and the longest 23 minutes.

)
Territorial*males show definite appetitive behaviour

for these encounters and many times hsave been seen walking &+ knm
(more than‘%,aile) or so into the middle of a neighbour's 7
territory in order to interact with him. Ko particudar stimulus
has been observed to trigger off such episodes. The male
apparently just Y“decides™ to go. On the other hand, it hes been
noticed that any external stimulus can precipitate a CR. For |
ihstance, a bachelor being chased across his territory by a
neighbour will lead to the home male intervening and may often
result in a CR between the 2 territofial males. Any other
disturbance, for example by the observer, can lead to a ﬁale
going ofi for a session with his neighbour. This 1s presumably
due to him requiring an outlet for the aggreSSion aroused in him
by seeing other males being chased, or by‘himself-being forced

to move.

When I first saw the mutual anus sniffinv_encounters
I thought they must be something to do with. delence of territorial
boundaries, and that if one male overstepped Hls border the
defending male would come across to "see him off", but in a.
ritualised fashion. This may have been true of a prercentage of
the rituals which did take place at presumed territorial boun-
daries, but the above obéervations of males deliberately walking
long distances in order to interact made it abundantly plain
that by and large it was not so. Having seen it many times, it
often gave‘phe'impression of being merely social stimulation
sought for its own sake. In all probability, however, it ﬁas“
not so - see Discussion. i recorded 24 rituals {(24%) wvhich %ook
place at what I considered to be territorial borders; 76% viere

-therefore within the domain of the defending male.

As Estes noted for wildebeest no two CR's are exactly
the same. To give an idea of the variability and of precisely
what happens during these ritualised encounters, I cannot do

better than follow Estes and relate three complete rituals. The



O
M

male initiating the action is called I, for invader, and the

other male is D, for-defender.
R

ty

B. Three Frotocols

1) 7 January 1970, 10.28. I, who has been drinking at a
fountain is returning to his own territory and is crossing D's
territory. 1 walks stezdily, head normal height, just above
shoulder level. D stands and then walks towards I who continues
to walk on.  Yhen I is azlmost past D runs towards him, head up
and shekes his head at I, D stors squerely in I's path, presen-
ting his side (lateral presentation) and defaecates. D shakes
his head. I walks behind D and stands. ‘Then with a small
prance and a leap, I turns swiftly towards D, shakes his. hezd and
swishes his tail. D then comes round behind I and sniffs his
anus. Then D shekes his head and I turns and leaps into the air
(cavorts) and starts to run back towards his own territory. D
gives an answering cavort and pursues I at a fair gallop. 1
reaches his own territory and D stops at the border. Duration

11 minutes.

2) 25 Jahuary 19670, 19.2%. I has crossed on to D's terri-
tory. The males stand close together in 'reverse parallel!
position (head-to-tail). D shakes his head, then sniffs I.
Mutual anus sniffing with tail swishing follows, 1asting about
2 seconds. A short pause, then two more bouts of mutual anus
sniffing with tail swishing each lasting about 2 seconds.b'The
males remain in the reverse parallel position. D shskes his
head. 1T puts his head dowa to the ground and ur agaln almost
at oﬁce (*head dip'). I walks round behind D and comes round so
that they face the same way. I sniffs D's anus, who turns his
head round towards I and then shzkes his head. D walks avay,
puts his rnuzzle dowvn to sniff the ground and then defaecatss,

I stands lodking avay ('head flagging'), head held high. D
scratches his ear with his left hindfoot for 8 seconcds. I stands
behind him s5till head flagging. D is standing in front of I,
presenting his side. D turns round and I sniffs his anus., Then
they face each other and touch noses and then both shake their
heads at once. Then they turn apart a little and D cones forvard
so that they return to reverse pasrallel standing. More mutual

anus sniffing with tail swishing follows. Ears are laid back



0
\d

during enus sniffing. I moves so that he stands behind D looke
ing away in the'othef direction. D scratches hié neck with his
left hindfoot. I‘puts~his muzzle down to the ground. D puts
his head down in grazing attitude and hegins to walk away. I
simultaneously begins to walk away vack to his own territory.

Duration 5 minutes.

3) 5 February 1970, 17.18. I walks into the heart of D's
territory from where he waz grazing 200 metres away. D stands
waiting, head up and ears back, I walks behind D, shakes his,
head, shekes it again, then cavorts, just 1ifting his forefeet
0ff the ground. D just stands and headflags. The 2 males stand
about 6 metres apart, looking in opposite directions. D walks
round behind I who shakes his head. D stands at right angles,

resenting his side to I's rear and then sniffs I's anus. I
shakes his head and then comes round into reverse parallel posi-
tion.and sniffs D's anus. D shekes his head and swishes his
tail. They just stand reverse parallel. I cavorts, lifting
just his forefeet off the ground, then shakes his head and puis
his muzzle dovn. D shakes his head. I lears into the air again,
Both males cavaort, but only their front legs leave the ground.
Both shake their heads. They were standing reverse parallel but
when I cavorted D turnéd to face him, and fhen turned away again.
I puts muzzle low, D follows suit and walks away. I follows and
and they graze close together, UWow D trots away and I follows.

D is in the heart of his own territory. . D breaks into a canter
and still I follows. Then D stops with head up and I comes up.
with muzzle low and Walks‘on; Both graze cloée together, I
behind D. I then stands headup, while D grazes close to nim.
Then I glancdular weaves in the grass for a few seconds, then
walks after D who‘walks on, D goes on his xnees and sideviays
horns the =0il, first one horn then the other being rubbed in the
dirt. He gets to his feet and defaccates on the same spot in
exaggerated 1ow,cfouch position, then shekes his head vigorously.
I comes ur and stands behind him while he defzecates, and/gives
a small headshake. They stand morc or less reverse parallel.

I puts his muzzle down and starts glandular weavinr D turns so
that they face the same way, then scratches his muzzle with pis

PR
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right hindfoot for & seconds on the side nearest to I. D then




deTaecates and walks behind I, who shakes hiz head. They stand
reverse parallel. I*performs head dip. D stops behind I. I
turns to sniff Dis anus&l Mutual anus sniffing fellows. DBoth”
males cavort slightly, front legs leaving the ground, and both
shake their heads. I again cavorts and shakes his head. D
shakes his head and defaecates.> I stands behind him facing the
oprosite way. They move into reverse parailel. I turns his head
towards D, then performs head dip (muzzle down to ground then up),
then shakes his head and D walks away. I Jjust touchgs his flank.
with his nmuzzle (‘head~to~flénk') on the side away from D. "I
wallks with muzzle low towards D who is grazing. I stands and -
waves his muzzle in the grass (glandular weaving), while D grazes
closa by. The males more or less Tace each other. I continues
wveaving and D turns awvay. I performs head-to-flank then grooms
his shoulder with one stroke of his incisors. Theh continues
glandular weaving. D has moved.a few yards away. I again .
performs head-~to-flank, then turns and walks away from D who is

grazing., I walks back to his own territory. Duration & minutes.

C. The Basic Ritual

¥hen one has watched a number of CR!'s in the field the
basic components of the behaviour emerge guite clearly. There
are a number of simple steps occurring roughly in the following
sequence: '

1) The invading male walks deliberately into the defending
male's territory. He usually pauses frequently to 'head flag'

- that is to stand with head high looking away from the defending
male, who himself usually stands head flagging (Fig.28), while
the other male approaches.

2) The 2 males walk up close together and move into the
'reverse parallel' position. They may stand motionless in this
position for some appreciable time. (Fig.29).

3) Mutual or unilateral anus sniffing followvs, accompanied
by tail swishing. (Fig.30). There are usually several bouts of
this.

L) Head shaking by one or both males usually follows anus

sniffing. (Fig.31).
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5) The males may continue simply standing together with
heads up for a significant period. They look around, but not
Y

at each other.

ty
6) VWhile standing in reverse parallel with heads up, one

or both males perform 'head dip' (Fig.32).

“ . V
7) The males move a few yards apart and perform any or all
of the following actions: urination, defaecation, soil horning, .

cavorting and glandular weaving. (Figs.33-37)

8) lMovement: one male may walk or canter some distance

during the CR, followed by the other,

Q) The 2 males move apart slowly, sometimes grazing, and

the invader~returns to his own territory. (Fig.38)

., The above is an entirely idealized version and in fact
any of the actions can occur in any segquence or be omitted enﬁirely.
At a low level of intensity the 2 males may just walk up and stand
together for a few minutes and then move apart grazing and that's
all,. Sometimes even long rituals conducted at quite 2 nigh
intensity and containing at least 15 different action patterns
will not contain any anus sniffing at all, the ‘'central' action
of ‘the CR. Thus the sequence of events in any given CR is quite
impossible to predict. The seemingly straightforward chain of
releaser-respohseareleaser actions makihg up the ritﬁal is
largely illusory. The CR is in fact characterised by its varia-
bility both in terms of the sequence and inclusion or omission
of actions performed and in the intensity of performance of
different actions.

Estes (p.316) points out that this variability should
not obscure the fact that the actions which are performed are
s5till species-typical Behaviour patterns. The repertoire of
responses with which each animal can express gradations of feceling,
though considerable, is still limited to a definite number of
fixed action patterns. This is perhaps not saying very much
since it is evident that the behavicur repertoire of everyAspecies
is finite and limited in extent. In the CR there is scarcely one
action which is peculiar to the CR and I think that all are:
actions which have been seen performed in ordinafy céntexts»out4



















































































































































