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6 JOUBERT, ELOFF

.INTRODUCTION

At the London Convention of 1933 the Union of
South Africa (since 1961 the Republic of South
Africa} pledged on behalf of the Administration
of South West Africa, to ensure the conservation
of all indigenous animals and plants in South West
Africa. Although the treaty has become obsolete
in the meantime, conservation initiated at the time
is still being carried out by the Department of
Nature Conservation and Tourism in South West
Africa,

Most of the larger animals in South West Africa
are protected by law, which makes it illegal to
hunt without official permission and/or permits.
Enforcement of these game laws is made ex-
tremely difficult by the vastness of the country
and, in earlier times, by the continuous opening
up of new areas for settlement. This fact and
certain other limiting factors caused the number
of black rhinos to dwindle away and during the
last two decades their preservation became an
urgent problem.

Blacik rhino occur in isolated localities in the north
western corner of South West Africa, The S.W.A.
Administration through the Department of Nature
Conservation, thought it wise to translocate as
many as possible of these extremely valuable ani-
mals to the Etosha National Park, where measures
could be taken to safepuard their existence.

To ensure the success of this venture two dele-
gates from the South West African Department of
Nature Conservation and Tourism were sent to Na-
tal. They were to study the methods refined by
the Natal Parks Board to immobilize and trans-
locate rhino. At the same time a research project
was launched. The main object of the project was
to obtain detailed information regarding status, dis-
tribution, life requirements, limiting factors and
to advise on a future conservation policy to en-
sure the survival of black rhinos in South West
Africa.

It was decided by Mr. B. de la Bat, Director of
Nature Conservation and Tourism, South West Af-
rica, that a representative area where this study
could be carried out should be chosen to serve as
base. Otjovasandu, in the western portion of the
Etosha National Park, was subsequently chosen.
This happened to be fortunate as it turned out
that the biggest concentration of the remnant black
rhino population was in this area. The rest of the
Kaolkoveld and all other distribution areas could
also easily be reached from there.

II. PROCEDURE AND METHODS

Work on the research project started in June 1966.
Several problems were encountered in the study
area, the most arduous being the fact that due to
the small number of rhino, only 17 in approximate-
Iy 270 square miles, and the difficult terrain, it
was extremely difficult to locate the animals. During

the early months of the study, three weeks some-
times passed without a single animal being ob-
served, apart from those seen at night at the diffe-
rent waterholes. Although the situation improved
as the area became better known it still remained
one of the most serious handicaps.

a)Horizontal Density of Vegeta-
tion

To determine the horizontal density of vegetation
in the various home ranges of rhino in the study
area a cover “density board” (Wildlife Investiga-
tional Techniques, 1965), was used. A board, 5
inches wide and 6 feet in height, was marked ofi
in feet and numbered from 1 to 6. The assistant
places the density board in the cover to be measur-
ed and the observer reads the figures which were
unaobscured by cover at a distance of 66 feet (one
chain). (See plate 1). If there is no cover, the
reading is 21 (1, 2, 3, 4, 5 and 6 added together);
if the cover completely obscures the entire board
the reading would be 0.

Six transects were marked out, each with 25
points. Measurements were taken during March and
October to dctermine the rainy season and dry sea-
son horizontal densities.

b) Food Species and Preferences

Food plants utilized by rhino were collected
throughout the period of study. The food plants
were usually collected by following a rhino’s tracks
and noting which species were utilized or by direct
ohservation.

To determine preference, surveys were carried out
in the various home ranges. The survey would
start at any random point along a predetermined
compass line. The first shrub or tree along this line
would be inspected to see whether it had been
browsed by rhino or not and the result noted. The
amount of twigs browsed, the number of twigs
that were browsed and were now dead and the
general condition of the plant were also noted.
Whenever the least doubt existed as to whether
the particular shrub or tree was browsed by rhino
or not, it was completely ignored. The next shrub
or plant within 45° on either side of the iransect
line would then be inspected. This would continue
until 100 plants of each species were inspected.

c) Behaviour and Living Habits

When the study commenced the study area was

traversed on foot and by vehicle to become fami-

liar with the area. Several of the hills were chosen
as reconnaissance points and were extensively used.
A map of the study area was also compiled with
the aid of aerial photographs.

To locate the animals as early as possible, posi-
tion on one of the reconnaissance points was al-
ways taken up at sunrise or shortly thereafter. If

S
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Plate 1. "Density Board"” used to measure horizontal density of vegetation, The reading here is (4 + 5) = 9.
Photo by W. P. S. Joubert

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

If rhino were encountered during botanical sur-
veys etc. the survey would be stopped and the rhino
kept under observation from the time they were
first observed until it became too dark for further
observations. A strict record was kept of the time
and all activities during the observation period.
A photo index was built up of all the individuals
in the area. All particulars were also noted on a
roneod sheet viz. shape of horn, approximate size
of horn in relation to ears, the state of the ears
and size of calf in relation to the female. (See
plate 2).

. HABITAT CHARACTERISTICS
AND PREFERENCES

One finds many descriptions in literature of typi-
cal rhino habitats, viz. Sclater (1900), Roosevelt
and Heller (1915), Fitzsimons (1920), Haagner
{1920), Neumnann (1926}, Lydekker (1926), Perci-
val (1927), Harper (1945), Roberts (1915), Lamp-

rey (1963), Ritchie (1963), Stewart & Stewart
(1963), Smithers (1966}, and Guggisberg (1966).
According to these authors rhino are found in a
wide variety of habitats, from sea level to about
12,000 feet {Stewart and Stewart) from plain and
desert to high rain forests and cloud-soaked moun-
tain ranges {Ritchie).

In South West Africa the black rhinoceros distri-
bution may also appear, at a First glance, to in-
clude a great variety of habitats: from locations
near the coast in the Namib desert (viz. Koichab,
Unjab and Munutum rivers} through the moun-
tainous transition belt of the escarpment to the
featureless plains on the plateau. A careful study
of the distribution shows however, that 91 percent
of the present black rhinoceros population occurs
in the mountainous transition belt. Those indivi-
duals sometimes observed in the Namib desert only
visit these localities moving down river courses
during the rainy/post-rainy season when conditions
are favourable. Their habitats are in the moun-
tainous areas to the east. Some of the rhino also
wander during the rainy/post-rainy season onto the
plateau immediately to the east of the escarpment
zone; they are never resident in these areas.

It may be argued that the present distribution of
rhino is limited to these areas because of human
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Plate 2. The male ME,,

settlement elsewhere. To a limited extent this is
true, especially in areas to the north and south
of the Etosha National Park boundaries.

The Etosha National Park stretched from the Atlan-
tic coast (approx. 12° 40, East} to east of Namu-
toni (approx. 17° 10, East), a distance of 290 miles.
This area includes the Namib desert, the moun-
tainous transition belt of the escarpment and the
plains of the plateau with grass and shrub mopa-
ne, karroid-like vegetation around Okaukuejo to
the true sandveld vegetation types around Namu-
toni. In this whole area only 8 rhino (9%) do not
occur in the mountainous areas around Otjovasan-
du. They occur at Griinewald (three — P. Starke,
pers. com.) and at Gobaub (minimum of three —
P. Starke, about five, P. van der Westhuizen,
pers. coni.),

The fact that the black rhinoceros has chosen the
mountainous areas around and to the west of
Otjovasandu for its biggest concentration in the
Game Reserve is a clear indication of habitat pre-
ference.

This preference coincides with their previous di-
stribution pattern as mentioned elsewhere. (fou-
bert, in Press). This preference was also noted by

showing ,square cut” right ear, an aspect used to identify this animal. Photo by E. Joubert

Steinhardt, (1922), “The Kaokoveld rhinos prefer
mountainous or rocky localities over which they
climb with astonishing facility”, with which
Shortridge (1934), agrees: “They are partial to

- bush-covered hill country, with plenty of outcrop

over which their tracks wind along the level and
up the slopes.”

The reasons why bilack rhino prefer the moun-
taingus transition belt are not clear. The follow-
ing factors may all contribute to a varying extent
to this preference.

Water: It is a geological phenomenon that this
area is rich in natural, permanent waterholes,
No doubt this is the most important single Factor
which influences rhino distribution

Vegetation: Suitable vegetation is also an im-
portant factor. The water/suitable vegetation
combination determines to a large extent the
ultimate rhino distribution. The mountainous
transition belt is covered mostly by an Acacia-
Combretum-Mopane vegetation type which is
also rich in herbs and shrubs. This vepetation
type may thus include the following qualifying
aspects preferred by rhinos: Cover and preferred
food plants.
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Plate 5. A view of preferred thino habitat. Home range E, looking west. Photo by E. Jouhert

Protection: The broken terrain offers a certain
amount of protection against man, This may be
frue in the Kaokoveld, but in the Etosha Na-
tional Park where they are protected they still
show this marked preference for the escarpment
zone. The mountainous transition belt may also
offer a limited amount of protection against
weather extremes, (See Influence of Weather).

The cold Benguella current along the coast tends
to cause severe fluctuations in temperature.

In the study area, which also has the largest con-
centration of black rhinoceros in South West Afri-
ca, basically two types of habitats occur, viz:

a shrub savanna — open plain with scatiered
trees; and

a trees and shrub (thorn shrub) savanna, which
has a denser vegetation.

In all the instances the black rhino home ranges
were situated in plant communities within the
latter type of habitat although individuals some-

ti;'nes wandered into the shrub savanna. (See plate
3

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

The method suggested by Wight (1938), (see Pro-
cedure and methods) was used to determine hori-
zontal density (Obstruction to vision). He also
suggested that a vegetation type with a per cent
horizontal density of lower than 16 should be
classified as open, with a per cent horizontal den-
sity of between 33 to 66 as medium and with a
per cent horizontal density of over 66 as dense. The
resuits obtained give some indication of the cover
density preferred by black rhinos. As can be seen
from Table I the typical rhino habitat in the study
area, according to the suggested classification,
(Wildlife Investigational Techniques) falls within
the limits classified as medium. The average hori-
zontal density during the dry season was 41.74 per
cent and during the wet season 53.39 per cent. This
represents a difference in the horizontal cover
density of only 11.65 per cent. Although the hori-
zontal density of the typical rhino habitat is classi-
fied as ‘medium’ by the abovementioned method,
it 15 almost the densest vegetation found in the
study area, It is doubtful whether a vegetation
type in the arid savanna zone will reach horizontal
densities of over 66 per cent.
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Table 1. Average horizontal density of the cover in typical Black Rhinoceros habitat in the study area at Otjovasandu, South

West Africa.
October 1966 (Dry season). April 1967 (Wet season).
Transect. Total Yo Transect. Total Uy
A 256 48.76 A 279 53.14
B 238 45.33 B 309 58.85
C 136 25.90 C 236 4495
D 253 48.19 D 290 55.23
E 199 37.90 E 260 49,52
F 233 44,38 F 308 58.66
Total 1315 250.46 Total 1682 320.35
Average 41.74 Average 53.39
Horizontal density per cent. Classification.
16 Open
33 to 66 Medium
66 and over Dense

Table 2. Food plants of the Black Rhinocergs in South West Africa.

Plants eaten throughout the year.

Plants eaten mainly during the rainy/post rainy season.,

Stipagrostis uniplumis
Phragmites communis
Ximenia americana .
*Acacia reficiens

*Acacia mellifera var. detinens

*Acacia senegal .
*Acacia ataxacantha .
Acacia flecldi .

Acacia erubenscens .
Acacia hebeclada .
Acacia tortilis .

Acacia nilotica

Albizia anthelmintica
*Dichrostachys cinerea
Parkinsonia africana
Zygophyllum stapffii
Commiphora glaucescens
Commiphora saxicola
*Euphorbia guerichiana .
*Euphorbia phylloclada .
Rhus marlothii .
“Grewia bicolor

*Grewia tenax .
*Grewia villosa .

Grewia [lavescens
*Gossypium triphylium
Combretum imberbe .
*Combretumn apiculatum .
*Terminalia prunioides
Ipomoea arachnosperma
*Lycium trothae
*Cordia gharaf .
Curronia dedidua .
Calicorema capitata .
Neorautenia amboensis .
Tamarix usneocides

Gramineae

EE
Olacaceae
Mimosaceae

1

Cacsalpineae
Zygophyllaceae
Burseraceae

Euph(;rbiaceae

bR
Anacardiaceae
Tiliaceae

1

1

i3
Malvaceae

2

n
Convolvulaceae
Solanaceae
Heliotropiaceae
Periplocaceae
Amaranthaceae
Fabaceae
Tamaricaceae

Welwitschia mirabilis
Montinia caryophyllacea
Acirpus littoralis .
*Asparagus denudatus
Colophuspermum mopane .
Helinus integrifolius .
Hibiscus palmatus
Hibiscus ceasius
Hermannia amabilis .
Merremia guerichii
Merremia multisecta .
Bonamia schizantha ,
Manuleopsis dinteri .
Hierna angolensis
Aptosium angustifolium
*Catophractes alexandri .
Monechma arenicola .
Monechma salsola
Ruellia diversifolia
*Barleria senensis .
Justicia odora .
*Justicla platysepala
*Blepharis obmitratra .
Blepharis gigantea
Petalidium coccineum
Dactylandra welwitschii
Citrullus ecirrhorus
*Cordia gharaf . . . . .
Sarcocaulon mossamedense
Otoptera burchellii
*Rhynchosia spp .
Dolichos chrysanthus
Lycium bosciifolium .
Bidens biternata .
Oesteospernum nervosum .

Welwitschiaceae
Montincaceae
Cyperaceae
Liliaceae
Caesalpineae
Rhamnaceae
Malvaceae

1
Sterculiaceae
Convolvulaceae -

1

- 1
. Scrophulariaceae

1

L]
Bignoniaceae

11
Cucurbitaceae

T
Heliotropiaceae
(Geraniaceae
Fabaceae

1’

mr

Capparaceae
Asteracea
Asteracea

* Preferred food plants.



eac

w

dae

ceae

Iv. FOOD AND DRINKING HABITS

a) Food species and preferences

Although the black rhinoceros in South West Afri-
ca, feeds on a wide spectrum of plant species (see
table 2), it shows a tendency to concentrate on a
few preferred species which form the bulk of its
food throughout the year.

A survey was carried out in four rhino home ranges
to determine the preferences and utilization of food
plants by the black rhinoceros. (See Procedure and
Methods}. When more than five twigs were remov-
ed from a plant it was considered to be heavily
browsed, if less than five twigs were removed it
was considered to be moderately browsed upon.

BLACK RHINOCERO3, ECOLOGY AND BOHAVIOUR 11

mellifera var. detinens reaches its highest protein
value in June. The September protein value for
A. mellifera var. definens is still high, however,
compared with the other food plants. This high
protein value is probably due to the fact that the
Acacias are generally in flower during September.
The percentage value of ash also shows a tendency
to decline from March to September, but with A.
reficiens again being one of the exceptions. The
percentage ash shows an increase for A. reficiens
during September. Terminalin prumioides, the other
exception, reaches its highest percentage ash value
during June,

As can be expected the percentage crude fibre
shows a tendency to increase from March to Sep-
tember. A. reficiens however, has a lower percen-

Table 3. The bulk food plant utilization and preference shown by Diceros bicormis in the study area at Otjovasandu, South

West Africa.
Browsing category. Preforence
Species Noi Utilized .

Heavy Moderate Browsed /o
Acacia reficiens 48 39 13 87 36.6
Acacia mellifera var. detinens 28 41 31 69 214
Acacia senegal 22 47 31 69 16.8
Terminalia prunioides 18 38 44 36 13.8
Grewia species 12 37 51 49 9.2
Catophractes alexandri 3 41 56 44 2.2
Combretum apiculatum 40 60 40 -
Colophospermum mopane 11 89 11 —

The results are shown in table 3. The bulk of their
diet consists primarily of Acacia species, which are
usually heavily browsed. The most preferred species
are A. reficiens, A. mellifera var. detinens and A.
senegalensis. Of the Combretum species, Termina-
lia prunioides is also a very much preferred food
plant. The more important smaller shrubs which
also contribute to a signifacant extent to the rhino
diet are Grewia bicolor, G. villosa, Catophractes
alexandri and to a lesser extent Combretumn api-
culatum,

Some of these preferred food plants were analysed

by CSIR. to determine their nutritional value.

Samples were taken at the height of the growing

season (March) during winter (July) and during the

rsrplg?g_flush {September). The resulis can be seen in
able 4,

A!tl1ough no positive conclusions can be based on
these figures some interesting trends may be ob-
served.

The protein percentage value shows a tendency to
degline from March to September, the exception
]Jemg the two Acacia species. A. reficiens reaches
its highest protein value in September, while A.

tage crude fibre value during September than dur-
ing June,

The percentage value of fat shows no clear pattern
in most species. The percentage value of fat for
A, reficiens shows an increase from June to Sep-
tember.

The percentage calcium, however, shows a clear
tendency to reach its highest value during June.
The percentage phosphate on the other hand shows
a marked decrease in June followed by an increase
during September.

Although the black rhinoceros is in most cases
a browser, an individual was once observed graz-
ing grass. The animal was feeding on Stipagrostis
uniplumis, cutting the stems about an inch or more
above the ground and letting the plumes fall from
the other side of his mouth. (See plate 4). Only
the fibrous parts of the plants were thus being
utilized. The First rhino to be kept in a new boma
and exercise camp constructed near Okaukuejo
grazed all the grass within the exercise camp. This,
however, was under abnormal conditions and it
was later found that the daily supply of natural
food was too little to salisfy the animal’s needs.
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Table 4. The nutritious value of some preferred food plants of Diceras bicornis in the study area at Otjovasandu, South West Africa.
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In the study area the greater part of the vegetation
consists of a thorn scrub savanna. It was therefore
difficult to distinguish trees on height alone. For
the study of food utilization and preferences, only
plants, one or multiple stemmed, with no side
branches lower than six feet, were classified as
trees. Plants falling in this category were therefore
usualiy out of reach for rhino feeding.

The plants classified as trees [ell mostly into the
folowing species:

Colophospermum mopane, Commiphora pyracan-
thoides, Boscia albitrunca, Lonchocarpus nelsii and
Combretum imberbe. Plants from the other species
viz. Terminalia prunioides and the Acacia species,
usually had branches lower than six feet. Of the
former mentioned only mopane is a food plant,
but was still abundantly represented by shrub mo-
pane.

Lamprey (1963) found that he could group rhino
food plants into the following categories viz. trees,
shrubs, herbs, sedges and grasses. The rhino in the
Tarangire Game Reserve, Tanzania, showed the
following selection of food plants:

Shrubs: 41.33%
Grasses: 36.00%
Trees: 11.33%
Herbs: 9.33%
Sedges: 2.00%

In the study area it was found that the bulk food
plants remain in the same throughout the various
season of the year. A slight shift in the percentage
composition of the total food plants was notable
with the change of seasons.

Rainy/Post-rainy Dry season

sedson. {Sent./Oct. to Nov.).
(Jan. to June/July). Trees: 0%
Trees: 0% Shrubs:  95%
Shrubs:  87% Herbs: 5%
Herbs: 13%a Grasses: 0%

*(Grasses: 0%
{(*One casual observation).

During the rainy season the rhino feed on the
greatest variety of food plants. The annual herbs
contribute to a greater extent to the total diet, viz.

Blepharis obmitratra
Daciylandra welwitschii
Dolichos chrysanthes
Neorautenia anoensis
Bidens biternata
Osteasoernum nervosum
Ipomoea arachnosperiia
Helinus integrifolius
Aptosium angustifolium
Hibiscus caesius

Colophospermum mopane is now also utilized in a
limited way. Those rhino that move down into the
Namib feed to a large extent on succulents and
other plant species available in these regions.

Bonamia schizantha
Merremia guerichii
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Hermanmnia amabilis
Merrenmia multisecta
Euphorbia guerichiana
Ruellia diversifolia
Sarcocaulon mossamedense
Calicarema capitata

Morechma salsola receiving most of the attention.
Records were also obtained of Welwitschia mira-
. bilis being utilized by rhino.

After the first killing frost of the year rhino show
a marked preference for the smaller shrubs and
herbs shorter than the heiptht of the surrounding
grass. These plants are protected to some extent
by the grass cover and show little or no frost damage.
Also, parts of the taller shrubs which were not
burned by frost were preferred to sides which did
have frost damage. During this time of the year
seedling Acacia and Combretum species are also
excessively browsed upon.

b) Feeding behaviour

Rhino show a regular feeding rhythm through a
twenty-four hour cycle. This rhythm is closely cor-
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related with the activity of the rhino as most of the
activity is directed at feeding. The two main feed-
ing peales fall within the dawn activity period and
the dusk activity period. (See Daily activity cycle,
fig. 1). A third and less important feeding peak
talkes place at about midday between the two above-
mentioned activity periods. A fourth feeding activi-
ty may exist around 2400 hours to 0100 hours,
but no positive proof could be obtained.

It was found that rhino have a browse line ap-
proximately five feet high. The optimum browsing
height, however, is between twenty-four and forty-
eight inches.

Rhinc usually stand next to the shrub it is feeding
on. Sometimes, however, it pushes its head right
in among the branches, obscuring what the animal
is actually feeding on. A rhino was once kept under
observation standing with its head amongst the
branches of a shrub mopane — it showed similar
behaviour at a number of these shrub mopanes.
It was later found to have been feeding on a
climber plant (Dactylandra welwitschii) within the
shrub.

Rhino have various ways of making food available.

Photo by E. Joubert

Plate 4. A tuft of grass cut off by a feeding rhino. Notice the defoliated sometimes cut off branches of Grewia bicolor.
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Plate 5. Showing female FE, browsing. Notice how difficult it would have been to determine “rhino feeding minutes” per plant -
species. Photo by E. Joubert
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Plate 6. This Acacig reficiens shrub died off after being trampied by browsing rhino. Photo by W. P. S. Joubert



The  commeonest is when the horns are brought
into. play to snap off branches. The rhir}o in
captivity was also observed to hook the pile of
branches, thrown into the boma as food, and shake
the pile apart. Apparently this was done to make
other or more branches available for feeding. In
this study area it sometimes happens that they
trample the stems of A. reficiens and A. mellifera
var. detinens so that more of the plant becomes
available. (See plate 5)

When “actually browsing the prehensile upper lip
is used to a considerable extent. It is used to pull
a twig into the mouth; the twig is then cut off
with the molars at the proximal end; a second and
more twigs are dealt with in the same way. The
rhino then starts chewing with the distal ends of
the twigs slowly disappearing into the rhino’s mouth.
All this is accompanied by loud crunching noises,
no doubt the origin of Alexander’s “horn clacking”
noises (Joubert, 1970). The twigs are cut into pieces
one cm. long on the average. During digestion the
bark is removed and the woody parts as well as
the thorns are found in the dung. Although these
woody parts were still abundant during the rainy
season, a certain percentage seems to be replaced
by residual leaf nervature. (See plate 7, 8 and 9)

" Plate 7. A rhino coiting off the proximal ends of twigs while browsing.  Photo hy E. Joubert
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On several occasions rhino have been observed de-
foliating Grewia bicolor by running their lips over
the twigs. {See plate 4).

No record was ever obtained in South West Africa
of rhino digging for roots.

c) Effects onrange vegetation

Browsing rhino sometimes do serious damage to
vegetation but never to the extent found with ele-
phant. Frazer Darling (1960) considers the rhino
as a key species in management of ‘African vege-
tation. It utilizes coarse vegetation which is not
usually utilized by other game.

Rhino browse twigs up to the thickness of one
centimeter (plate 10} giving the plant a pruned
look. While excessive browsing is damaging to the
plant, browsing may also lead to the formation of
new shoots. This was found to be the case with
especially A. reficiens (plate 12} and Terminalia
prunioides. Many other species showed the same
tendency.

Elephant usually have a twisting action to break
off branches. A tree at which an elephant has fed
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Plate 9. Texture of thino dung during rainy season. Compate with plate 8. Photo by E. Joubert




usually has strips of bark hanging down from the
broken-off ends of the branches causing an un-
tidy appearance. Rhino on the other hand cut off
twigs with a surgical neatness and a ‘pruning
shears' — like action. {See plates 13 and 14}).
When rhino break off twigs they sometimes move
their heads sideways, thus causing the twigs to tear
slightly apart at the first fork.

These twigs then usually die off. During the survey
to determine food preference, record was also kept
of the number of trees on which branches died
after rhino cut off the distal end/ or tore it off at
the first fork,

Plate 10: Approximate mzximum thickness of twigs cut off by browsing rhino. Photo hy W, P. 5. Joubert

et
-
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The results are shown in table 5.

A. reficiens which is most heavily utilized showed
the highest number of plants with dead branches.
32 per cent of the A. reficiens plants utilized had
dead branches. It is interesting to note that the
plants with pliable branches and little or no forks,
viz, the Grewia species and C. alexandri had no dead
branches resulting from rhino browsing.

No record was lkept of the number of branches
dead per plant, but it was found that the planis
on ‘most of the occasions had more than one dead
branch. Those plants which were heavily browsed
showed the most damage.

Tahle 5. The number of food plants in which branches died off after the distal ends had been removed and/or the first fork
torn by browsing rhino in the study area at Otjovasandu, South West Africa.

Food plants with Total food plants
dead branches. utilized #0p F.P.U,
Spesies. Browsing Category. with dead
branches.
Heavy Moderate Heavy Moderate
* “Acacia reficiens 34 5 48 39 32.2
'l Aéaci_é mellifera var. detinens. 9 4 28 41 18.8
‘Terminalia prunioides 4 1 18 38 8.8
" Grewia species 0 0 12 37 0
Catophractes alexandri 0 0 3 41 0

* EP.U, = Food plants utilized.
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Plate 11. Approximate browsing height of black rhino. The
person on the right is 6 feet tall. Photo by W. P. 8. Joubert

A considerable amount of damage is also done to
range vegetation by plants dying off after rhino have
trampled the stems to make more of the plant
available for browsing. (See plate 6).

From the abovementioned it may therefore be de-
duced that rhino do play a role in the management
of vegetation as suggested by Frazer Darling.

d) Competition with other species

As a result of its solitary living habits, the black
rhino is a species which tends to under-utilize its
home range and intra-specific competition for liv-
ing space is non-existent in South West Africa.
The only other resident browsers in the study area
are giraffe, kudu, black-faced impala, and dik-dik.
Gira.fe and rhino feed at different levels and could
therefore utilize the same plants without any com-
petition. This is also true to some extent for the
kudu. The latter three ungulate browsers viz. kudu,
black-faced impala and dik-dik do not feed on the
main food plants of the rhino. If they did it would
only be the leaves and extreme tips of the branches.
The tendency of woody plants to form new shoots

after being ‘pruned’ by black rhino would thus
increase their food supply. By trampling down grass
and feeding on smaller shrubs rhinc would also
actually be improving the dik-dik habitat.

Mitchell (1966) found that in two habitats, viz.
platean and valley the rhino was able to hold its
own amongst heavy ungulate concentration. He al-
so states that this is due mainly to the fact that
elephant and the other large mammals do not utilize
rhino food plants to any great extent.

In the Tsavo National Park, however, Glover and
Sheldrick {1963) found that an over-population of
elephant resulted in widespread destruction of rhino
habitat. This could have led to the elimination of
rhino in this area.

There are no resident elephant in the study area.
During the rainy season large numbers of elephant
pass through this region. They leave in their wake
a path of destruction, usually of acacia and mopane
trees (See plate 14). Although there is no serious
threat to the rhino habitat at present, it may well
be the case when the Etosha National Park’'s boun-
davies are fenced off, causing the present migratory
elephant to stay for longer periods in this rhino
habitat.

damage by rhino. Photo by W. P, 5. Joubert
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Plate i3. The twisted off branch illustrates elephant method of browsing. Photo by E. Joubert
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Plate 14, Typical damage to vegetation by elephant browsing. Photo by E. Joubert
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e) Drinking habits

The drinking habits of rhino vary from locality
to locality and from season to season.

In South West Africa they usually drink from
sunset or just after sunset till about 2200 hours.
This preference for drinking at night is also found
in the semi-arid Northern Frontier Province of Ken-
ya (Guggisberg, 1966). Although not strictly appli-
cable to the study area, the [ollowing factors may
have had an influence on this behaviour pattern
in South West africa.

1. In the Kaokoveld the waterholes are usually
utilized by livestock during daytime, giving
rhino and other game a chance to visit them only
at night.

2. In the semi-arid region especially in areas closer
to the Namib desert, the rhino have large home
ranges. The animals may be as far as twenty
or more miles from the water causing them to
reach the waterholes after sunset.

3. With the livestock utilizing the pastures in the
immediate vicinity of the water the rhino have
to move further away with the same results as
in 2 above,

4. It was found that rhino tend to attach them-
selves to a waterhole. During the rainy season
they drink at available rainwater pans, through-
out their home ranges. As these dry up, how-
ever they return to the same permanent water-
hole. During the time of study not one of the
rhino in the study area drank at any one of the
other permanent waterholes that did not lie in
their home ranges. In areas where they utilize
extensive home ranges, and two or more per-
manent or semi-permanent waterholes fall with-
in these home ranges, they visit all these water-
holes.

To illustrate their attachment to a certain waterhole
the following can be related. The animals in home
range P,. (See Home Range, map 1) utilized the water
hole at Otjovasandu. A windmill was then erected
at Renostervlei. Although they passed frequently
within a few yards [rom the water at Renostervlei,
they kept on coming to the waterhole at Otjovasan-
du, nearly Five miles away, for another couple of
months before starting to drink at Renostervlei.
In the study area some of the rhino had such
distinct characteristics, viz. shape of the horns, and/
or family groups, viz. female and calf of a certain
size, that they could be identified at night. Watch
was kept at the waterholes in the study area to
determine the [requency with which rhino wvisit
waterholes. The following results were obtained:
Observations carried out during:

June—July 1966 end October 1966

12 nights at 3 different
waterholes.

4 nights at one
waterhole.

Dranl every other

night. Dranlk nightly.

By the June—July and October period in 1966, all
the rainwater pans in the study area were dried up.
During this time they drank every other night. In
October they drank every night. Although this gives
some indication of their drinking habits variations
may occur. Rhino may be able to go without water
for longer periods, especially where they feed on
succulents.

Many of the waterholes in South West Africa are
situated in river-beds where the water is forced
lo the surface by transverse rock barriers, etc.
{Joubert, in Press). During the rainy season the
water may flow along the surface of the river-bed
for distances of up to one mile, but only one or
two small permanent puddles will remain during
the dry season. It was found that even in the rainy
season the rhino will move past all the other
stretches of open water along the river-bed and
drink at the permanent puddle.

At Omborongbonga, a natural waterhole in the stu-
dy area, the water flows for a distance of about
twenty yards from a pool before disappearing be-
neath the sand during the dry seasons. One indi-
vidual excavated a ‘gorra’ with his front feet every
time he came down to water, next to the little
‘stream’ of water. Sometimes he would just open
up the old ‘gorra’. He would then stand around
until this filled with water and then noisily drink
his fill. (Plate 15).

The time spent at the actual water's edge may vary,
but it was found that on the average rhino spent
about 30 to 40 minutes here. Most of this time is
taken up actually drinking water. Whether this
indicated that they drank large quantities of water,
or whether they were very slow drinkers could not
be ascertained.

f[) Mineral Needs

Little work has been done on the mineral require-
ments of rhino, During this study this aspect also
received little attention owing to lack of facilities.
Most of the water in South West Africa is brackish-
alkaline (See table 6). This water may satisfy their
needs to a certain extent, or it may aggravate the
need. At some of the waterholes it was found that
a whitish crust, with a salty taste, formed at the
water’s edge. Several records were obtained of rhino
eating this ‘crust’.

V. BEHAVIOUR AND LIVING
HABITS

a) Territorialism

Amongst the large mammals territorial behaviour
has been recorded for an increasing number of ani-
mals. In most of the cases territorial behaviour
seems to be associated with the mating season.
Darling (1937), found that during the rutting season
the Scottish red deer stag does not seem to defend
a certain area but rather his group of females



5, all
1 up.
t. In
gives
tions
vater
d on

1 are
arced
. ete.
1 the
r-bed
ie or
uring
rainy
other
| and

e stu-
about
£ be-
indi-
every
little
open
round
drink

' yary,
spent
ime 1s
r this
water,
1d not

iwquire-
:t also
silities.
1ckish-
y their
ite the
id that
at the
f rhino

aaviour
of ani-
haviour
season.

. season

defend

females

Plate 15. A “Gorra” dug by rhino at Omborongbonga.

Table 6. Chemical analysis of water samples taken [rom
waterhioles In the study area at Otjovasandu, South West
Africa (parts per million).

vt | Momtein | Kowares | REGIEET
Cu 0.0009 | 0.00016 0.0020( 0.0013
Zn 0.062 0.041 Trace 0.032
Fe — 0.0009 - —
pH 8.4 8.08 8.26 8.35
*T.D.8. [848.0 652.0 695.0 4430
Na* 180.0 93.0 131.0 50.0
K+ 122.0 15.0 13.0 8.0
S0:= 74.0 57.0 45.0 43.0
F~ 2.1 1.5 1.7 1.3
C1™ 153.0 98.0 109.0 536.0
**Tot. cal.| 515.0 380.0 434.0

**T.D.S. Total dissolved solids.
**Total cal. Total calcium content.

Photo by E. Joubert
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against encroachment by other males. With the
Uganda Kob the situation changes. Here the males
each defend a small area while waiting for females
to come along (Buechner 1961). Estes (1968), found
the same with wildebeest. Buechner and Estes came
to the same conclusion viz. that the males compeie
for territories and never for females.

The Indian rhinoceros (Rhinoceros unicormis)
shows territorial behaviour (Ripley 1952, Ripley
& Hutchinson 1954). The individual animals of
either sex live solitary on definite territories during
the greater part of the year. Ripley (1952) states
that adult animals are never seen together excepi
when mating or during a fight. Although it is not
clearly stated as such, it can be deduced that the
territories are defended.

Hutchinson & Ripley (1954) states that in Natal
the Black rhinoceros is strongly territorial. As the
black rhinos are known to be solitary and often
sedentary in their habits they were often considered
to be territorial. Their excretory habits were used
as proof to confirm this belief.



22 JOUBERT, ELOFF

During the last few years detailed study on the
black rhinoceros in various localities have shown
that this is not the case (Spinage 1962, Guggisberg
1966, Klingel & Klingel 1966).

Von Schenlel (1966), has done worlk in the Ambo-
seli Reserve and also in the Tsavo National Park.
He came to the conclusion that there was no ter-
ritoriality in black rhinoceros and that intra-specif-
ic aggression is of minor importance. He states that
conflicts between bulls, more rarely between bull
and cow, occur but severe fighting is rare. Hence
the well defined marking patterns of the species
{(with faeces and urine) have no relationship to
territoriality.

Goddard (1967) observed in the Ngorongoro crater
that rhino inhabiting the same community are not
aggressive to one another, but aggressive behaviour
is shown to ‘strange’ rhinos thai might enter the
caldera.

In the study area and in the I{ackoveld no indi-
cation of territorial behaviour fitting the given de-
finition, were observed in the black rhinoceros. This
might be due to the low numbers in the various
distribution areas, The long distances between these
areas also Iimits the chances of a ‘strange’ rhino
appearing there.

b} Home Range

According to Dice (1952), the area over which an
individual animal habitually travels while engaged
in his usual daily activities may be called his home
range. This area includes all the animal's feeding
sites and aiso the resting and breeding sites.

The sedentary habits of rhino have long been
known and most workers remarked on this. Short-
ridge (1934), noted that they often attach them-
selves to a particular area about ten miles in dia-
meter. Steinhardt (1924), mentioned that they seem
to have ‘“‘established headquarters”. In describing
the daily activity of rhinoceros, Ritchie (1963), states
that on returning from water no serious feeding
takes place until the rhinoceros “gets to his ‘home’
ground”, Gupggisberg (1966), also notes that under
suitable conditions black rhino are very sedentary.
Available literature thus indicates that these ani-
mais live within home ranges.

To determine whether the rhinos in the study area
showed home range behaviour and to determine
the extent of these home ranges the following meth-
od was used. A map of the study area was compiled
with the aid of aerial photographs. The locality of
every encounter with every rhinoceros was plotted
and marked on the map. Whenever possible the
daily movement of the animal was alsc plotted.
Map 1 shows the area utilized by the rhino of
each home range, The circles on the map are used
to number the various home ranges and are not
necessarily the centre of the individual home ranges.
The lines radiating from these circles indicate the
various localities where rhino of this specific home
range were seern.

The animals utilizing a home range were then
numbered. The system used was the following:
each individual- would get the same number- as
his/her home range with a prefix M or F to indicate
sex. To number the various calves the number of
their mother was used with a prefix M or F to
indicate sex. For example, MFEL, indicates the male
calf of female FE., which frequents home range E1l.
As shown by map 1 it is quite clear that the black
thinos in the study area do have home ranges. Al-
though no clear boundaries could be ascertained i
was quite possible to link the various individuals
with certain areas. It was also noted that the differ-
ent sexes of rhino showed a tendency to frequent the
same home range. In three instances males only
frequented home ranges, but in all the instances
females shared their home range with a male. The
only other indication that could be found in liter-
ature of different sexes of black rhino frequenting
the same home range was in Von Schenkel’s
(1966}, publication. In his paper on the territorial
behaviour of black rhinos Von Schenkel states that
he was able to distinguish four home ranges in his
study area at the Amboseli Game Reserve. The
following individuals frequented these home ranges:

Solitary bull.

One dominent bull,
One old cow,

Two smaller cows,
One young bull.
One solitary bull.
Two cows and

one sub-adult calf.

Home range I:
Home range II:

Home range III:
Home range IV:

No information on how the boundaries were deter-
mined is given.

Klingel & Klingel (1965), states that especially the
bulls establish well defined home ranges in the
Npgorongoro crater, Much movement by rhino in and
out of the crater, as well as from one area to an-
other in the crater exists, Goddard {1967), found
in the Ngorongoro crater that home ranges can
overlap to a considerable extent. Guggisberg (1966),
also points out that in areas with a dense rhino
population the feeding grounds of the various ani-
mals overlap.

In none of the study areas elsewhere in Africa
were the numbers of black rhino as low as in the
study area in South West Africa.

This tendency for both sexes to occupy the same
home range in areas with a low population density
may be an evolutionary one to ensure the survival
of the species.

By comparing the home ranges in the study area
with the vegetation and topography maps one finds
similar features in the various home ranges. All
are more or less situated within the Colophosper-
mum mopane — Acacia reficiens — Terminalia
prumnioides association. Home range P2 falls partly
within the Colophospermum mopane — Terminalia
prunioides — Combretum apiculatum association.
This association however, shows great similarity
with the former, and differed only in the plants



BLACK RHINOCEROS, ECOLOGY AND BEHAVIOUR 23

_E Joulert

5 3
g 2 £ 5
4 . [ a wn
5 " § I ; £
g 5 L 0§ FLY s
= b4 . a8 xE
-3 " -5 S cmE T
8 3] L g
o © g = 358 —&
£ E 2 g v R
= = c % =
n H g - EE < ° g 5
- B I - §88 ¢
] 8 g z b} 8 T no z
T Y
“
2
3
g
a .
+3 F
H k=S
1z, g
3 E
- g
=
2
#
K

AT QTIOVASANDLU, 50UTH WEST AFRICA.

ik

L

THE TOPOGRAPHY. AHO BLAGCH RHIND HOME RANGES IN THE 5TUDY AREA.

lly tl]:e ; e
in the z P
in and wa:” .
to an- R
found g
25 can 2
(1966 8

rhino e

Africa
in the

: same
density
urvival

y area
e finds
25. All
1o0sper-
ninalia
partly
ninalia
:iation.
nilarity
plants

it

g
L
w,

navees BERF

)




24  JOUBERT, ELOFF

which form the dominant cover. The home ranges
all lie within the broken or hilly parts of the study
area. As previously mentioned this is probably due
to the food available in these arcas and to a lesser
extent the protection offered within these hills
against man and weather extremes.

Apart from the tentative size mentioned by Short-
ridge (1934) only Goddard (1967), gives any indi-
cation of home range sizes. Goddard found that

the mean home ranges varied in size in various
habitats viz.

Locatian Mean Home

Range
Lerai Forest (Green food abundant} 1.0 sq. miles
Central Neorongoro (Open grass- 6.0 sq. miles
Tand)
Olduwai (Dry Acacia-Commiphora 11.7 sq. miles
bush)

Goddard also mentions a size variation in home
range during different seasons of the year. It is felt
that the correct viewpoint is that a rhino’s home
range consists of all the localities visited by the
animal during the different seasons of the year.
Early in the study it was thought that during the
rainy season the rhino wandered over a larger area.
Although this might be true of certain individuals,
the majority of rhinos in the study area, however,
showed no indication of range expansion. Some of
them tend to stop visiting the usual waterholes but
this is only because of the availability of rainwater
in the home ranges. Some of the rhino in the sub-
desert region wander down the water courses during
the rainy season. All these movements however, are
anmual and it can be considered that these areas
still fall within their normal home ranges, but are
only visited when conditions are favourable and
that accordingly it is not range expansion in the
true sense of the word.

The other factors governing home range size accord-
ing to Goddard is sex and age class. He states
that immature animals have larger areas than adult
animals. That they move over larger areas
than adults is certainly true. As will be seen
under the heading Social structure and be-
haviour (), immature male - (MFE:) left his
mother shortly before the next calf was due to be
born. For the next nine months, till he re-joined
her for short periods from January 1968, he wan-
dered extensively over certain parts of home ranges
E,, BE: and P.. The gquthors do mnot think
however, that this area can be considered as his
true home range. The association between the im-
mature individual and the adult animal should first
be Finally broken and, as stated in Dice’s definition,
the animal should have started with its own breed-

ing activities before one can consider determining
his home range.

It was found in South West Africa, that the size
of the home ranges varies from locality to locality.

Home range size is dependent on available food and-
cover, population pressure and “Lebensraum”. '

Available food and cover: 1t was found that the
home ranges in the study area with its abundant
food supply varied between 12 to 16 square miles.
The further west one goes the lower the carrying
capacity becomes with resulting larger home ranges.:
In the Kaokoveld it was found that the home ranges.
were usually some distance between 5 to 15 miles
from the waterholes. This is due to concentration
of livestock and man in the immediate vicinity of
the waterholes. On the Namib edge (sub-desert)
the home ranges cover areas between 50 and 60
square miles. In this region the home ranges are
usually in the form of an umbrella, the handle
pointing towards the west down a dry river course.
Apart from the fact that the topography in this
area is mostly flat the home range always includes
a range of hills and/or part of the mountainous
escarpment area. The influence of rainfall and the
resulting food supply on home range utilization is
cleatly illustrated by the rhino concentration around
Orupembe. During the 1966/1967 rainy season the
northern part of the Kaokoveld received abundan
rain. Rhino from Orupembe (one family group —
see (c) Social structure), moved west, down the Mu-
nutum River to localities twenty-five miles deepe
into the desert. Here they fed mainly on succulents
During the 1967/1968 rainy season this region hat
very little rain. Although a permanent supply ©
water was available at Orupembe, the vegetation
in the usual rhino haunts was completely dried oul
The rhino that frequented this area moved sixtee:
miles to the east, deeper inio the montains arouni
Sanitatas where there was still ample food.

Population pressure: Population pressures fror
within are non-existent in the rhinos occurring i
South West africa. Its influence on the size ¢

home ranges is therefore limited.

“«lebensraum’”: This concept might be shortly de
fined as the vital living space required by an o
ganism to survive. The need for lebensraum is ¢
more importance in species with solitary tendencit
than in social species. In an animal with solita
habits such as the black rhinoceros this conce]
no doubt plays an important role. This aspe
should be kept in mind when determining the carr,
ing capacity for rhino in a certain area. Becaw
of the lack of numbers this aspect was neglecte
during the study.

Normally the resting place, within the home rang
that a rhino will visit during a certain day is qui
unpredictable. It was found however that with £
change of seasons certain areas within the hor
range were visited more frequently than other are:
Although it is impossible to lay down hard a
fast rules, it seems that during the warmer part
the year they tend to visit the hilly parts of t
home range more often. During the rainy seas
they stay on the plateau. This might be due to
greater variety of food plants, especially herbs, di
ing this season. Another aspect may be the ave

ability of water in rainwater pans in the depressio:



"'c)'- gocial Structure and Behaviour

-'F:c':'f. the convenience of the s‘tudy it was found
“Hecessary to classify the rhino in three age groups
“namely calves, immature animals and adl_llts. Calves
“consist of animals still dependent on their mothers,
immature animals are those no more dependant
‘on their mothers, but not yet fully grown. These in-
dividuals may still be in their mothers company;

*adult animals are those attached to a specific home
range.

‘As previously mentioned, both sexes of rhino fre-
guented the same home range. The females were
usually accompanied by a calf. The rhino frequent-
ing one home range thus forms a family group. The
three natural waterholes in the study area each
had its group of rhinos that patronized it. Each
natural waterhole’s rhino were regarded as a clan,
with family groups within the clan. (Sec table 7).
Although the home ranges of some of the individ-
uals within the clan may overlap, no overlapping of
home ranges between different clans existed in the
siudy area.

Table 7. Social group struciure of the Black Rhino popula-
tion in the study area al Ofjovasandu, South West Africa.

Clan Male Female* Total

I Adult 4 3 7
Immature 1 0 1

II Adult 1 2 3
Immaiure — 1 1
III  Adult 3 2 5
Immature - — 0
Total 9 8 17

All females aceompanied by calves

Table 8. Social relations of the Black Rhinoceros in the
study area at Otjovasandu, South West Africa.

. With
No. of
No. of L
Indivi- | .. TFe-
Observa- | Single | Male e
tions duals % o m?,}:
Male 26 8 |736| — [204
“*Female 44 9 |736|204] —
immature male 5 1 o6 | T [334
immature
female 3 2 334 | — |66.6

i Night observations at waterholes were ignored.
= Females were always accompanied by a small ealf.

Clan I is formed by the animals from home ranges
Py, B, and E.. These animals mainly drank at
the Otjovasandu waterhole. The animals from P.
ut_lhzed the Otjovasandu waterhole until the wind-
mill: was erected at Renostervlei. The individuals

from E. were also seen on occasion to drink
water at Renostervlei.

BLACK RHINOCEROS, BCOLOGY AND BEHAVIOUR 25

It was found that a male, female, calf association
frequented home ranges E;, E. and P, respective-
ly. The fourth male in clan 1 (see table 7} frequent-
ed a home range to the south of Otjovasandu.
{This home range is not shown on map 1.) It was
recorded that during 1965 a cow and calf was shot
by poachers in this area and during the study no
females were observed in this particular home
range. The immature animal in this elan is the son
of FE,. This young male now seems to inhabit
the area roughly between home ranges E;, E.
and P, though he was still frequentiy seen in
home range E.. It would be interesting to see wheth-
er a new home range will be established by this
individual. It might well be that individuals such as
this young immature male indulge in the wanderings
that are sometimes recorded {see Movement}.

Clan II is formed by the animals in home range
E: (see table 7). It is very probable that the two
females in this clan forms a mother-daughter
association. The areas covered by the two females
in this clan overlap to such an extent that they
were regarded as one home range. These two fe-
males with their calves, were never seen together.
All these animals use the waterhole at Renoster-
fontein.

Clan III consists of the animais drinking at Ombo-
rongbonga (see table 7). Two females share home
range P. with one male, while the other males had
solilary home ranges outside the study area (Not
shown in map 1).

In home range P. the female FP. was accompani-
ed by her immature daughter and calf from the
time the study commenced in June 1966, Due to
the difficult terrain this group was infrequently
seenn. On 21st August 1967 the young female
(FFP.) with a very young calf was seen in this
home range. In this case a mother-daughter as-
sociation is thus confirmed.

Although the male and femaie traversed the same
home range they were only seen in 15.4 per cent
of the observations to browse or lie down together.
This solitary behaviour by the black rhinoceros is
clearly illustrated in table 8. The female/immature
groups were seen much more frequently than the
solitary males. The reason might be that these groups
were more conspicuous than solitary animals.

On occasions the two sexes were separated by a
short distance (a few hundred yards) but showed
no indication of being aware of each other’s pre-
sence, During the 27th and 28th August 1967, the
male and female of home range E, were seen
together for two days. The cow (FE.) was accom-
panied by her 18 week old calf. On the morning
of the 29th Aupgust the cow and calf were seen
about two miles east of the abovementioned Iocali-
ty, slowly moving towards the area where she was
first observed with her new-born calf on the 24th
April 1967. Although they were kept under constant
observation — Ffirst from a hill and later followed on
foot, no sign could be detected of their companion
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of the previous days. On another occasion (11th
January 1967) the male and female of home range
E. were seen together. The behaviour of the fe-
male, viz. frequently urinating and keeping her tail
in the air for prolonged periods, suggested that
she was in oestrus. Being solitary animals one may
presume that the two sexes are mostly seen to-
gether only when the females are sexually receptive.
Regarding the female-calf association the follow-
ing observations were made:

In 73.6 per cent of the observations females were
accompanied by only a small calf, in 33.4 per cent
of the observations with an immature male and
in 66.4 per cent of observations with an immature
female. On a few occasions a male, female, calf
and immature calf association were also seen (See
table 8). The female (FE:) in home range E, was
still accompanied by her immature daughter al-
though she (FE.) was very heavy in calf at the be-
ginning of December 1967. On the 28th December
1967 FE., was seen with her new-born calf in home
range E.. There was no sign of the immature daugh-

ter. A few days later, 4th January 1968, FE. and.

her young calf were again seen without the pre-
vious immature daughter.

The immature male calf (MFE,) of FE., were
last seen together on the afternoon of the 8th
February 1967. That was approximately two months
before FE s younger calf was born. On the Ist
January 1968 the immature male (MFE:) was seen
for the first time again in company with FE, and
her new calf. This association between FE: and
the immature male (MFE.) was very loose from
this stage onwards. MFE: was mostly single. The
younger immature male calf of FE. was seen tiry-
ing to join her on the 19th June 1969 soon after
her new calf was born. FE, would not tolerate
his presence however, and kept making short
charges at him. As previously mentioned FP-s sub-
adult daughter FFP. accompanied FP. and her
younger calf until a few months before FFP: and
her own calf during the first half of August 1967.
From the above it seems as though the immature
calves leave or are forced to leave their mothers
shortly before a new calf is due to be born and
may join them again after some time. Goddard
(1967), found that the immature animals try to
join adult animals. Guggisberg (1966), points out
that in the Amboseli Reserve, calves remained with
their mothers for periods varying between two and
three-quarter years to over five years. The authors
think that the association between mother-
daughter is usually broken when the daughter has
her own offspring as is suggested by the obser-
vations already mentioned in home range P, and
the mother-son bond usually with the mext calf.

There can be no doubt of the importance of the
waterhole, and to a lesser extent the rhino foot-
paths leading there, to the rhino population. Most
of the social contact is centered around these wa-
terholes. One may also presume that in the majority
of cases the initial contact between a cow in heat
and a bull takes place here. The biggest concen-
trations of rhino in the study area were observed

around waterholes. During June, July and again
in October 1966 twenty-four hour observations
were carried out at the various waterholes in the
study area. Because of the flatness of terrain and
the small size of the pool, most of the observations
were done at Renostervlei. On various occasions
two family groups were seen at the waterhole at
the same time. Although they showed no marked
reaction towards one another the fact remains that

they made contact. Although no such behaviour |
was observed in the study area various workers have

remarked on the playful behaviour of black rhino
at the waterholes. Percival (1928), records ‘‘they
gambol in sheer lightness of heart, romping like a
lot of overgrown pigs.” Ritchie (1963), also claims
that they are in playful mood while at the water.

d) Parental Care

1t has been reported that females are more anta-
gonistic during the period that their calves are still
young. This is most probably due to the maternal

instinct of these animals. In the study area aggres-

sive behaviour by cows with calves was observed
thrice. On the 31st May 1966, during the first re-
connaissance of the study area, home range E.

fresh tracks crossing the road were observed. The

vehicle was stopped and after a snort a rhino charg-
ed. She hit the right hand mudguard with her
shoulder and her horn made a dent on the door.

As she made off, a very small calf was noticed,
While watching the male and female with her calf -
in home range E. on the 27th August 1967 an -

observation was made that suggests protective be-

haviour by the male towards the female and call.
They were kept under observation all day. At about
17.30 hours they started browsing, moving slowly:
in the observer’s direction. As the observer was.
sitting on a rocky outcrop on the hill on which
the rhino were browsing he had a clear view of .
all three individuals. Shortly afterwards the bantu :
assistant was sent to fetch a roll of film from .
their vehicle. The bantu left the outcrop and:

cautiously made his way down the hill. He had to -
pass about 70 yards from the rhino group — stifl
unaware of the observer’s presence. The bantu then ©
dislodged a stone which rolled down the hill with a
clatter. All three rhino immediately stopped brows- -
ing. The cow turned to face the direction from -
which the noise came. The calf, who was about 15
yards from her, moved closer and stood next to.
the cow in line with her hind quarters. The buil
charged about 20 yards past them. While facing .
in the direction from which the disturbance came, -
he snorted twice. After about 10 minutes he relaxed *
and resumed his browsing. The cow was still ap-:

prehensive after 25 minutes.

Guggisberg (1966), mentions that all the cows he

watched suckling their young did so while standing. -
Percival records one lying down like a pig to let.

her offspring suckle. The author had the opportuni- -

ty of observing both FE.'s previous and the new’

calf suckling. Also the small calf of FFP. at:
Omborongbonga (P:). On all these occasions the:




: rﬂa!e did so standing. Condensed from field
otes are two examples of female-calf activity dur-
g the periods of observation:

Female FE. with previous calf: 13th October

‘1966. .
‘emp: Max. 33°C. Cloud cover: 2/10; 0/10; 0/10
hd: West 4 (Noon).

First observed. Both are browsing.

Both lie down.

Cow gets up.

Moves closer to the Terminalia prunioides
tree and lies down.

Calf stands up.

After being nudged by the calf the cow also
stands up. The calf kneels down next to the
cow, throwing his head far back while
suckling. The calf’s horn was quite long at
this time and it appeared that the above
action was either to prevent his horn from
irritating FE. or so that the horn would
not prevent him from reaching the udder.
Stop suckling. Calf remains lying on the
ground.

Cow also lies down.

A kudu passes close to them. Both jump up.
Calf lies down.

Cow lies down.

Cow stands up,

Calf stands up.

Calf lies down.

Cow moves over to another shrub and stands
in the shade with head hanging.

Cailf stands up. Moves over to cow.

Both start browsing.

Both still browsing.

2. Pemale FE. with new calf: 24th April 1967.
Temp: Max. 30°C Min.: 17°C Cloudcover:
'3/10;1/10;4/10.

Wind: East 5 (Noon).

— still

tu then HOLII‘S: ) .

with a 0715 Cow observed. Browsing with front part of
brows- body obscured by the shrub she is feeding
n from _ on .
sout 15 0725 Slowly moves towards another shrub. Noti-
next to ce the very small calf for first time,
he bull 0930 After moving about 200 yards from the pla-
facing ce first observed she lies down. Calf slow-
: came, ly moves about cow, smelling at various ob-
relaxed jects cow included.
Hill ap- 1005 Calf lies down next to cow.

1400 Cow and calf get up. Calf suckles.

1405 Stops suckling, Did not suckle continuous-
ows he ly for the whole period. They both lie down.
anding. 1500 Cow stands up. Rubs both sides of the head
r to let slowly against Terminalia prunioides twig.
»ortuni- (Bull-dozer working in distance can be
1€ new heard).

FP. at 1520 Moves to other tree, rubs rest of body.
ms the Starts browsing. Still in this area when we

leave at 1800 hours.
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As can be seen from the above the calves suckle
at about midday. Although no observation could be
made in the study area, it is quite certain that the
calf, especially when young, must also suckle dur-
ing early morning and/or during the evening when
the cow is not actively feeding.

Aschaffenberg, R., ef al (1961), reported the follow-
ing on black rhino milic that was analysed in
Britain. The cow from which the milk sample was
taken is at the Chester Zoo. The milk was analysed
for fat, solids-not-fat, lactose, protein, casein, so-
luble proteins, non-protein nitrogen, ash, calcium,
phosphorus, sodium, potasium chloride and iron.
The milkk contained only a trace of fat and less
protein and calcium than cow’s milk but more lac-
tose, Paper electrophoresis resolved the soluble pro-
tein fraction into at least five components. The to-
tal ascorbic acid, calcium pantothenate and vit.
B12 contents were similar to those in cow’s milk,
whereas values for nicotinic acid, biotin, riboflavin
and vit. B6 were lower and values for thiamine
higher.

It has been noticed by observers that while the calf
usually precedes the cow in the white rhino, the
calf of the blaclk rhino usually follows behind. The
author had numerous opportunities to observe this
behaviour in the black rhino in the study area. Ob-
servations suggest that while the calf is still very
young it usually follows the mother. As the calf
grows older this behaviour is less marked —
especially when the calf also starts browsing.

The cow and calf usually browse in lines more or
less parallel. Once a cow and caif coming down
to the water was observed. The cow was lead-
ing the way — about 200 yards from the water’s
edge she stopped, listening and smelling the air.
The calf only paused a moment, then walked past
the cow to the water and started drinking. When
alarmed and running away the calf always follows
the cow. This behaviour seems quite natural
considering the habit at black rhino usually
frequent. The vegetation is usually dense and with
the mother leading the way she opens a path for
the calf.

During the week of the 24th April 1967, an inter-
esting observation was made. The previous week
work started on the construction of a new road from
Olkaukuejo through home range E,. Vegetation was
cleared in a strip about 30 yards wide. After the
preliminary worl, this road was left lying like this
for about six weeks. In this very loose soil — graded
into a smooth surface — animal tracks crossing
the road could be very clearly seen. Although rhino
tracks were seen crossing this road on several days
during this week it was only on Thursday morning
(27th April) that the small rhino’s tracks were not-
ed accompanying those of the female across. This
suggests that the calf, which was born on the 23rd
April, was hidden by the female for about three
nights. Nothing could be found in the available
literature of similar observations made elsewhere.
No observations were ever made in the study area
resembling grooming behaviour by the female to-
wards the calf,
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e) Interactions with other animals

Other animals usually share the same waterhole,
and area around it, with rhino. On the whole there
seems to be no relationship between rhino and the
other animals. Ritchie {1963) reports that he only
knew of one instance where there was a seemingly
permanent association with other animals. This was
between two rhinos and a herd of buffalo. In the
study area, or the Kaokoveld, nothing similar was
ever observed.

Guggisberg (1966) records that he once saw a small
group of zebra approaching a rhino at a gallop and
swarm arcund it. The rhino got annoyed and
charged through them and then trotted away. Some-
thing more or less similar was witnessed in the
study area, On the 18th August 1966 ME: was
kept under observation from a hill in the study
area. A small herd of zebra (Equus burcheili) was
grazing in a parallel line with the direction the
rhino was taking. Due to the dense vegetation it
could not clearly be seen what was happening buf
suddenly the zebra scattered away with the rhino
following them at a short distance. The zebra all
came trotting back sniffing and snorting at the rhino.
He then charged once more at them and, slowing
down proceeded in the same directions as before
this little by-play.

There exists one record of an elephant — rhino
fight in the Kaokoveld. This occurred at a water-
hole near Otjitjekua about five years ago and was
told by an Herero man and was later confirmed
by the Native Commissioner at Ohopoho. Accord-
ing to the story they came across the carcass of
a rhino bull near the water with signs of fighting
in the immediate vicinity. According to the signs,
the fight must have lasted a considerable time. They
later found an elephant carcass {a cow) about three
miles from the waterhole, and from the tracks and
the marks on her body it was deduced that she
was the other participant of the fight.

On the 8th Sepiember 1967 the male ME; was
kept under observation. A herd of six elephants
crossed the area under observation but the rhino
appeared to be unaware of their presence. About
an hour after the elephants passed, ME, crossed
their tracks, He immediately sniffed at the elephant
tracks and backing up against a shrub, urinated. It
seemed to the observer as though the fresh elephant
odour triggered this behaviour.

Ritchie and Guggisberg both agree that rhino some-
times contest the right of way at waterholes
with elephant — and sometimes succeed. During
observations at waterholes in the study area
several opportunities arose to watch this rhino
— elephant behaviour. In all the cases the elephants
were in the majority and did not even spare the
rhino a second glance. The rhino waited at a dis-
tance for the elephant to finish their activities at
the waterhole. At the Renostervlei windmill the
previous drinking trough’s capacity was only about
two hundred gallons of water. Once a herd of about
twenty-five elephant visiied this watering place and

stayed there for about two hours. During all this
time a rhino stood waiting at a distance for the
elephant to move away. Later during this same ob-
servation period a rhino was drinking at the water-
hole when a herd of elephant appeared.The rhinc
immediately left the water and only returned after
the elephant had left, about an hour and a halt
later. This behaviour might be different when the
rhino is confronted with only one or a small herd
of elephant. In Simon’s book, “Between the sun-
light and the thunder” a photograph appears of
three rhinos drinking at “gorras” dug by elephant,
while elephant and buffalo stand around.

While browsing, or during the midday rest, rhina
show little interest in the activities of other mam-
mals in the vicinity. Once while following a rhino,
a herd of zebra (Equus zebra hartmannae) noticed
the observer and made off with the usual noises and
snorting. The rhino stopped browsing, seemed to
satisfy himself that it indeed was zebra and then
continued feeding. It did not, as most other animals
would have done follow the stampede or try to
locate the origin of the disturbance or become
more alert,

The very popular alliance between rhino and ox-
peckers (family Buphagidae) seen elsewhere on the
African continent is entirely absent in the Kaoko-
veld and Etosha National Park. This is most prob-
ably due to the fact that these areas fall outside the
oxpeckers distribution limits.

A group of drongo’s (Dicrurus adsimilis adsiniilis)
were once observed to swoop down and catch in-
sects as they flew up in front of a rhino. The
birds perched on surrounding shrubs while waiting
for the insects to fly up. The birds left after a
while, apparently, the rhino who was busy feeding,
moved forward too slowly to satisfy their dietary
needs.

f) Daily activity cycle

By watching black rhino in the study area it was
at first thought that their twenty-four hour day
could be divided into two periods. This would be
an active late afternoon, night and early morning
period and a non-active greater part of the day
period.

Very little information, apart from the time when
the animals came down to the water, could be
gathered about activity during nights. In home
ranges E., E. and P, the animals were frequent-
ly found guite close to the waterholes. (From three-
quarters to one and a half miles).This leads to
the question, where and how do they spend their
time during the night, as they drinlk between ap-
proximately 1900 and 2200 hours. Following the
tracks (this was extremely difficult and not possible
on most of the occasions) it was found that at
one or more places one would nearly always find
a trampled area and sometimes fresh dung. This
indicated that they spent considerable time there
during the night. From this point onwards to the:
place where they took their midday rest, the vege-
tation showed signs of browsing.
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.11d be active from about five o’clock in the after-

wou . . :
on till about eleven o clocle the following morn- T et Period
ng '~ an activity period of about seventeen hours me cHon Aciive |Not active
out-of twenty-four. The trampled areas observed,
however, suggest an inactive period some time dur- 2038 Down 1.07
g the later night. 2145 | Up-Move-Nibble 0.41
Duiring May 1967, a black rhinoceros bull was im- 2226 | Down 3.49
obilized near Wéreldsend and transported to the i
hino boma and exercise camp at Ombika, near 0215 Up-defecate 0.25
Okaukuejo. After the animal had spent fourteen 0400 | Down 4.00
days in the camp it was considered to have accepted 0640 Up-feed
ts new environment. The animal was kept under
‘constant observation for a period c.)f.207 hours. Total time active: 1.06 Min.
Careful notes were kept on all its activities twenty- Total time not active: 8.56 Min.
four hours a day.
_The daylight activities of the captured rhino cor-
“yesponded with the daytime activities of the rhino in
‘the study area. It was presumed therefore that the
‘activities of the animal during the nights would be
tnore or less comparable to its normal activities in 28/29 May, 1967.
“‘nature. Table 9 shows the typical nightly activity Period
- behaviour of the captive animal during the obser- Time Action
and ox -vations. The observations were carried out from the Active |Not active
R 1 h .
e on the 25th May, 1967 to the 2nd June, 1967 2030 Down 130
'Sltiﬂ?_gg: _ 2200 | Up-Nibble 0.20
tsidI:e the Tahle 9. Nocturnal activity pattern of a captive Black 2220 Down 1.50
Fthinoceros in South West Africa. 0010 Up-defecate 0.15
dsimil}s) 25/26 May, 1967. no25 Down 1.20
Period
Time Action ‘ erto . 0145 Up-feed 0.11
Active |Not active 0156 4.24
2045 Lies down 1.25 0620
2 - ]
210 U_p Move about 0.10 Total time active; 0.46 Min.
2220 Lies down 3.30 Total time not active: 9.04 Min.
0150 Up-Move, defecates 0.05
0155 Lies down 3.10
0505 Up-Move 0.10
0515 Lies d
168 down 0.57 29/30 May, 1967.
0612 Up-Feed
B Period
Total time active: 0.25 Min. Time Action - -
Total time not active: 9.02 Min. Active |Not active
06/2 2045 Down 1.15
7 May, 1967 2200 | Up-feed 0.52
Periad
Time Action : eria : 2252 | Down 1.28
Aclive [Not active 0020 | Up-Moves-about 0.15
2015 | Down 0.55 0035 | Down 1.15
2110 Up Move-Nibble 0.30 0150 Up-restless 0.09
2140 Down 5.00 0159 Down 311
0240 | Up 0.15 0510 | Up-Move-about 0.17
0255 Down 3.20 0527 | Down 1.03
0615 Up-feed-defecate 0630 Up-feed

Total tjme active: 0.45 Min.
Total time not active: 9.15 Min.

Total time active: 1.33 Min.

Total time ot active: 8.12 Min.



30 JOUBERT, ELOFF

30/31 Mav, 1967.

Time Action Period
Active iNot active

2019 Lies down 2.16
2235 Up-Nibble 0.17
2252 Down 3.38
0230 Up-Move-about 0.07
0237 Down 3.53
0730 Up
0733 Start feeding

Total time active: 0.24 Min.

Total time not active: 9.47 Min.

31 May/1 June, 1967.

Pericd
Time Action Not active| Active
1920 Down 1.30
2050 Up-Move-about 0.17
2107 Down 2.23
2330 Up-Move 0.22
2352 Down 2.15
0207 Up-Move-about- 0.08
defecate

0215 Down 3.04
0519 Up-Move 0.08
0527 Down 1.23
0710 Feed

Total time active: 0.55 Min.
Total time not active: 10.33 Min.

(The observation is made Erom the time the animal lies
down for the first time in the evening - til! the time of the
first feeding the following morning.)

The observations support the speculation of a rest
period during the night. The average length of this
period for the captive rhino was 9.17 hours. There
are indications that in nature an activity period of
six to seven hours exist. An inactive period of
this length will allow for a visit to the water, sub-
stantial browsing, participation in social activities
and/or movement back to the home range. In cap-
tivity no time is wasted in moving around looking
for food and the animals have more time to rest.
It was found in cattle (Worden 1950), that they
spent seven to eight hours per day grazing. OF this
time only about five hours could be counted as
actually employed in pathering herbage, the re-
mainder was spent in walking short distances. On
the average, 60 per cent of the grazing was per-
formed during the day, and 40 per cent during the
night.

Apart from the other periods of activity the captive
animal showed a rather marked rhythm of activity

between 0145 to 0240 hours. This activity was
usually limited and consisted of the animal rising,
trampling around, nibbling and on four occasions
defecating. Most of the activities might be attributed
to the abnormal conditions in the boma. It is normal
for an animal after lying down for a certain period
to get up to exercise its muscles. Table 10 shows
an activity rhythm during 1200 to 1400 hours which
corresponds with the activity rhythm showed by the
captive animal during the inactive period between
0145 to 0240 hours as shown in table 9. The reasons
for the activity rhythm in table 10 is probably the
same as for the activity rhythm in table 9 viz. exer-
cising its muscles. Another reason might be how-
ever, that the sun has moved so far that the ani-
mal has to move to follow the shade. .

MIDHIGHT

— SUMMER ACTIVITY

Fu——— WINTER ACTIVITY
foy ] INDIVIDUAL VARIATIONS

—nt AFTER SUMSEY — BEFQRE SUMRISE

Figure 1. 24 hour actvity pattern of black rhinoceros in '
South West Alrica.

The observations on the captive animal indicate ;
two activity peaks during a twenty-four hour pe- ;
riod: '

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

The authors suggest calling the peaks:

(i) The dawn activity period; and
{ii) The dusk activity period.

Studying table 10 it seems as though the dawn :
activity period is the more important of the two -
activity peaks. It is felt, however, that the table does
not reflect the dusk activity period accurately,
mainly because so few observations could be made =
after sunset. The rhinos are active for at least
another three hours after sunset. :




able 10. Twenty-four hour activity patitern of Black
Rhinoceros in South West Africa.»

. Total | Stand- { Lying | Brows- | Walk-
_Time Observa-| ing | down ing ing
interval tions % s %o L

in period 2400 —0100 7 43 43 14 —
L0 shows i 6 < _ _
irs which 0100—0200 17 85
2d by the 0200—0300 ! 7 | 29 | 57 14 | —
between - 0300—0400 | 4 | 23 | 75 | — | _
e reasons .
ngly the 400— 0500 4 — 100 -_— —
viz. €xer- 8 25 38 37 13
be how-

3 25 12 50 36

14 7 7 50

26 15 27 31 27
28 14 39 18 29
28 32 50 7 11

1200—1300 | 25 | 20 | 44 | 16 | 20
13001400 | 26 | 19 | 46 | 19 | 16
1400—1500 | 24 | 33 | 46 8 |13
15001600 | 21 | 38 | 38 | 10 | 14

600—1700 | 25 | 20 | 32 | 24 | 24
1700—1800 | 19 | 26 | — | 48 | 26
1800~1900 | 13 | 23 8 | 46 | 23

9002000 10 20 10 50 20

2100—2200 | 9 | 22 | 67
2200—2300 | 15 | 20 | 34 | 33 | 13
2300 — 2400 5 20 80 — —

% Observations on captive animal incorporated.

‘During the study several behavioural activities of
the black rhinoceros during the dusk activity pe-
riods were observed which suggests that this
activity period is the more important one in
nature. The activities are briefly listed below but
are discussed elsewhere.,

10ceros in

indicate
hour pe-

« . () Their habit of drinking water in the late
' afternoon (IV, e, Drinking habits).

... (i) The fact that they usually cover longer dis-
tances during this period, (V,i Movement).

~. (iii) The tendency to scatter their dung with

greater regularity during this period (V,h Sa-
nitary behaviour),

1e dawn

the two An aspect which might have an influence on the
ible does dusk activity period of the rhino is the moon. Dur-
curately, -Ing the study no opportunity arose to do any ob-
be made Servations. Mr. F. Gaerdes (pers. com. 1967) ob-

at least served that the full moon had a marked influence

—*
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on the activity of kudu, gemsbok and the smailer
antelope. During the periods of new moon the
animals are much less active.

g) Wallowing, dust-bathing and
rubbing

Rhino in certain parts of East Africa seem to in-
dulge more frequently in the wallowing habit than
those in South West Africa. Both Ritchie {1963)
and Guggisberg (1966) state that rhino frequently
wallow after they have quenched their thirst. Most
of the permanent waterholes in South West Africa
are situated in rocky localities unsuitable for wal-
lowing. In the Kaokoveld and western Etosha Na-
tional Park there are only a few places suitable
for wallowing throughout the year. During this
study wallowing at waterholes was never once ob-
served, although considerable time was spent near
them.

In the study area most of the wallowing activities
observed took place during the rainy season in
rain water pans. These pans are regularly visited
when they contain water and some of them seem
more popular than others.

Several reasons are offered to explain the wallow-
ing behaviour of rhino. One of the most common
is that the rhino rolls in the mud and after this
has baked dry, the mud falls off or is rubbed off
together with the ticks, Ticks on rhino in South
West Africa were found to occur under the tail
around the anus, while the concentrated rubbing
effort by rhino after a wallow is directed to the
sides of the body.

According to Guggisberg (1966) wallowing is “the
most important and most efficient way of cooling
down, and when rhinos come to drink they al-
most always take the opportunity of rolling in the
mud for a while”. Goddard (1967), states that
this is undoubtedly a method of cooling, and dis-
poses of excess heat accumulated in the body dur-
ing the day. While this could be true there are
several other factors that must be borne in mind:

(i) Goddard (1967), states that more than ninety
per cent of the observations of rhino wal-
lowing were noted between 1600 hours and
1800 hours. Guggisberg (1966) implies that
rhino usually drink and wallow at sunset or
later. As the maximum daily temperature is
usually reached at midday the environmental.
temperature is well on its way down by:
sunset, when wallowing takes place. L

(i) Harthoom (1965) has shown with the aid'of =~ =

telemetry how a black rhino’s deep._.'bq'd_y
temperature drops when the animal is in
active in the shade (see fig. 2)." Resting
during the midday heat, is the'norma
cupation of the animal, accordingly
little heat is accumulated in the animals

(iff) Although Guggisberg states that rhm
perspire it was found that.they do
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Fipure 2. The deep body temperature of a 2-year-old Black
Rhinoceros. {After Bligh and Harthoorn, 1963.)

[

West Africa. This was recorded during the
immobilization and translocation of rhinos.
It might be argued that these animals were
under stress; perspiration, however, was also
noticed in animals lying up during the mid-
day rest (10.4 Relative humidity). Perspira-
tion could thus contribute in lowering the
body temperature.

{iv) That the greater number of rhino in South
West Africa do not wallow during the warm
dry season of the year because of the lack
of suitable places. Obviously these animals
have to rely on some other mechanism for
lowering body temperature.

During the dry season the rhinos usually take dust-
baths. Guggisberg (1966), states that sandbathing
usually follows wallowing. In South West Africa
it was found that the preferred sandbath spois are
depressions worn out by zebra rolling and filled with
a powdery dust. At Renostervlei there is such a
depression about a hundred yards from the water,
next to the rhino footpath. On the 6th October
1966, in home range P., MP. was observed roli-
ing on the hardpacked surface of the red soil in
this area.

Plale 16. A rainwater pan ir the study area. This is typical of the localities at which wallowing oceurs.

Photo by W. P. 8. Joubert
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Rubbing activities can be divided into two distinctly
different categories. The first usually takes place
after the animal has taken a wallow. The boles of
trees surrounding the rainwater pans are often co-
vered by mud. At one of these pans a rock about
eighteen inches high was preferred, probably be-
cause of the sharp edges. On the farm Landeck 77,
in the Welwitschia district, tree stumps were also
used as rubbing posts (See plate 19). Rubbing of
the First category is usually a vigorous movement
against a tree or any sturdy object. The shoulders,
the sides and the hind quarters of the body receive
most of the attention. This rubbing may however
also take place without being preceeded by a wal-
low. ME. was observed one morning after he had
finished browsing, to rub himself against a termite
mound. After rubbing both sides of the body, he
rubbed his horn, occasionally trying to push it into
the mound.

The second rubbing activity takes place through-
out the year and more often after the early morn-
ing browse and during the midday rest. This rub-
bing is a more delicate process than the previous
activity described. They rub, or scratch, the one
side of their head and neck and then the other

side against a twig not thicker than a man’s thumb
Apparently this is also an enjoyable pastime. Dur.
ing this rubbing process the neck and sides of th
head receive most of the attention. The captive:
+hino as well as others in the study area, were ob
served to indulge in this activity.

h) Sanitary behaviour

No other single aspect of the black rhinoceros
activity has caused so much controversy as the
activity during which the dung is scattered, Numer-
ous possible causes [or this behaviour have been
put forward. According to Ritchie (1963), the na-
tive explanation (East Africa) of this hahit i
that the rhino was ordered by the elephant td
scatter their dung because it looked so much the
same as the elephant’s and they (the elephants) dis
liked the idea. The Zulus believe that the rhino i
locking for a mythological needle which the Firs
rhino put in his mouth for safe keeping after al
the animals had sewed themselves up. The rhin
then swallowed the needle by accident and all th
rhinos have been looking for this needle ever since
Another popular reason given is that the rhino i
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Plate 19. Tree stumps are sometimes preferred by

for rubbing. Photo by E. joubert



ing: finished defecating, kicks the dung apart
4 blind fury. The habit of rhino to deposit dung
tain limited localities was also used at one
stave fo confirm their supposed territorial behaviour.
Defailed study during the last few years brought
ther probable explanations to light. Work.by.Gug-
isberg (1966), and Von Schenkel (1965), indicates
at:the scraping and urinating activities of the
salé rhino at times become part of the sexual
shaviour. Scraping by females is more or less
ifended to be examples for their young calves.

have bee ‘Experiments by Goddard (1967) in the Ngorongoro
), the n “crater prove that rhino are able to follow faecal
- habit nt trails. The scraping movements of the hind
ephant legs smear the hind feet, which leaves a scent trail.
much th joddard suggests that these scent trails enable the

hants) di animal to orientate itself within its home range. The

te rhino is ferrain within the study area unfortunately did not
1 the firgf :for any experimental work of this kind.
g after al

Schenke! (1965) is most probably right when
ssumes that the scraping of dung and spray-
g of urine in rhino are a form of marking. Mark-
e defines as “when a mark is set which per-
ind can be perceived by other members of

The rhing
mnd all th
ever since
e rhino

ate 20- A rhing scattering dung. Photo by W. P. 5. Joubert
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the species and therefore makes possible an indirect
contact between them”. He came to the conclusion
that the single behaviour patterns belonging to
marking can be observed as signs of excitation
when two animals meet, but also when rhinos meet
indirectly by means of marks. Occasionally an ag-
gressive component in the excitation is undeniable,
especially in male — in other cases marking rather
expresses an atmosphere of familiarity or solidarity.
According to von Schenkel marking has important
functions for the population:

(i) the indirect contact amongst individuals of
a population; and

(ii) the modelling of the environment as home
range which is adjusted to the life of the
population.

In the studv area and with the captive animal at
Ombika the following observations were made. The
act of defecating usually [ollows the same pattern.
When reaching the dung heap the animal usually
walks slowly across it without any perceptible in-
dication of smelling at it. At the far end of the
heap it stops and does a few preliminary scraping
movements with each leg. While keeping the front
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legs stiff it slowly shuffles the hindlegs forward
until the hind-quarters project at an angle back-
wards. The tail is curled tight over the small of
back. The animal then proceeds to defecate. Having
Finished, the animal scrapes both hindlegs in three
or four vigorous movements through the dung —
sometimes slowly moving forward while doing so.
The animal then walks off, usually without any
backward glance., Goddard (1967), iound that the
rhino in the Ngorongoro crater sniffed at the dung
pile extensively belore defecating. This behaviour
might be due to the high rhino population in the
crater and the extensive overlappings ol home
ranges. The animals there might be constantly on
the alert For strange individuals. In the study area it
was found that the maximum number of individuals
that might pass a certain dung pile, favourably si-
tuated ‘en route’ to a waterhole would be three
during twenty-four hours. During the time of study
no strange individuals were noticed in the home
ranges. This would suggest that because of familiar-
ity with other members of the group and/or the
clan the rhino in the study area is less inclined
to smell at the dung except possibly on perceiving
a strange smell or when sexually stimulated.

It was also observed that the length and depth
of [urrows, caused by scraping, differ in the same
type of soil. This suggests that the intensities of
these movements also differ. On only one occasion
a rhino (ME.) was ohserved slashing at a mopane
bush with its horn after defecation (plate 29).
It was never observed nor was any indication
found of rhino scattering dung with their horns as
is sometimes stated.

During observations in the study area it was noticed
that rhino tend to scatter their dung more often
during the dusk activity period. Most of this scrap-
ing activity takes place along footpaths leading to
the waterholes. During the dawn activity period
the animal is usually within his home range where
defecating is frequently not accompanied by scrap-

ing. The rhino in captivity at Ombika scraped.

nearly every time he defecated.

In the study area dung was deposited at the [ollow-
ing iocalities:

(i) Along the footpaths leading to the waterholes,
the distances in between becoming shorter the
nearer one gets to the water. The deposits
along these footpaths were invariably scatter-
ed. No dung was ever noticed in the water's
edge, the best examples being at Springbol-
wasser and Ombarundu. Elephant defecate
and urinate at waterholes, sometimes be-
fouling the water to such an extent that it
is hardly utilized by other game.

(ii) The rhino footpaths-leading to waterholes in
the study area had to pass in most cases over
ridges and hills. In all the instances large
deposits can be found just where these foot-

. paths pass over the hill top. At some of these
localities the dung is about twelve inches
deep and spread along the footpath for five

to ten yards. No other deposits of this size
were found anywhere clse in the study area

{ii} At irregular intervals on the tops of the ridges
and hills that are frequenied during the sum-
mer months in the study area. Defecation i
frequently not accompanied with scattering
behaviour. Defccation might occur on ok
dung.

(iv) At random localities throughout the platea
area of some ranges. Defecation seldom oc
curs on old localities — the possihilities of
the rhino coming across old dung are less
due to the extensive area. Scattering ol dung
is usually limited to sites along the road:
crossing this area.

The rhino in captivity defccaled four to five time:
every twenty-four hours at irregular intervals. The
rhino in the study area wcre also observed to de
fecate more than twice during a twenty-four how
period. The most constant defecating time in the
captive animal during the period of observation
was every morning between 0603 to 0645 hours
This early morning dcfecating habit was also notic
ed in the study area. During this defecating activity
more dung was dropped by the captive anima
(3 —4 balls) than any other time during the twenty
four hour period, In the study area this alst
seemed to be the case. It was observed that the rhint
in captivity, when passing his dung pile usuall
stopped and defecated, sometimes depositing only
one ball after standing for four to five minutes
The same behaviour was observed in the stud)
area. On 20th April 1967, the male ME. was kep
under ohservation. During the dawn activity perioc
he crossed his own dung deposited only a few day
previously, (which he scraped at the time), an¢
without sniffing at it, paused a moment, depositec
one ball and moved off without scraping. Thi:
would suggest that rhino are stimulated to delecatt
through both phsiological and psychological impul
ses. Physiological when the need should arise anc
psychological whenever passing a dung pile. They dc
not, however, defecate at every dung pile they pass
In the captive animal, urinating sometimes pre
ceeded or followed defecation by only a few mi
nutes. But neither the captive animal nor any rhint
in the study area ever defecated and urinated a
the same time. According to Ritchie {1963), elephan
frequently do so. In the males the urine is sprayet
backwards through the hindlegs (plate 31) — usual
Iy against a shrub. On top of one of the hills th
footpath to water passes close to a mopane tref
which grows within a dung pile. The bole of thi
tree is covered by a white coat of urine. In con
trast with the males the females usually did no
urinate against shrubs. '

iy Movement

Movement is one of the chief means by whicl
the higher animals maintain themselves within th
fairly wide limits of ecological normality (Darlin{
1936). It was found that with the black rhinoceros
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1y whicl
rithin the

(Darling
linoceros;

‘movement is primarily induced by body require-
‘ments, i.e. the need to feed and/or to quench a
:thirst. The physiological process of reproduction
‘and the influences of climatic factors also contribute
.to the movement of black rhinoceros over the home
‘tange. The influence of the laiter two in move-

ment is, however, much more variable. Movement

Jin the black rhinoceros may be divided into daily
‘movement; seasonal movement; and wandering.

‘Daily movement

No definite information on the range of daily move-
ment has been published. Guggisberg (1966), re-

“ports that along the Uaso Nyiro, rhino are said

to travel eight to ten miles to water and back into

the thornbush. Ritchie (1963), states that the feed-
Ing area is usually situated 5 to 15 miles from

water. Guggisberg reports that in well-watered pla-
ces, like Amboseli and Mara Reserves, many of the

ff_hino hardly move more than two to three miles
-In twenty-four hours.

'.HE states that one individual does not move more
_tl."ﬂn a few hundred yards from his bed in twenty-

four hours. It was found in the study area that

‘8part from the regular visits to the waterholes the

movement of rhino were for the greater part very

Irregular. Movement within the home range is high-
ly unpredictable, The average daily distance cov-

Plate 22, Damage done to vegetation by rhino scattering
dung. Photo by W. P. 5. Joubert
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-

Plate 25. A male rhino urinating. Photo by E. Joubert

ered by rhino in their home ranges also shows a
great variation.

In the study area the distance covered by one indi-
vidual during the course of twenty-four hours may
vary from one to eight miles. Because of individual
variations it is impossible to give definite figures.
As one moves west, the difference between the
minimum and maximum distances covered during
twenty-four hours becomes greater — mainly due
to the resulting larger home ranges. During May
1966 a series of observations were carried out in
three successive days on the same family group in
the sub-desert region, at Springbokwasser. The first
day they rested three miles [rom the waterhole, on
the second day they rested within two hundred
yards from the waterhole and on the third day
sixteen miles away. During the 1966/1967 rainy-
post rainy season a family group of thino utilized
a range of hills twenty-five miles west of Qrupem-
be.

The nearest water is the seasonal waterhole Om-
barundu, which lies approximately 16 miles to the
north west of the abovementioned hills. During
this period the animals covered the total distance
of 32 miles every second night.

Although individual variation does exist there seems
to be an inclination by the rhino to move over
a greater distance during the dusk activity periods
than during the dawn activity periods. The animals '
usually visit the waterholes during this dusk activity
period. As has been stated previously, the animals?
whose home ranges are some distance from the wa-
terhole first cover this distance after drinking wa-
ter before they start active browsing. This distance
to and from the water has to be added to the tota
distance covered during the dusk activity period
Movement during the dawn activity period usually
only consists of the distance covered during the
early morning browse to the midday resting place

Seasonal Movement

As already mentioned, the black rhinoceros show
an inclination for seasonal movement within th
home range. In the study area it consists of a vagu
preference for the hilly parts during the non-rain
season and a preference for the plateau during:
the rainy season. In the desert region with large .
home ranges, and subsequently longer distances t
cover, this seasonal movement is much more
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ate 24, A rhino sleeping, Photo by E. Joubert

marked. The movement in the sub-desert region is
usually along the dry river courses. These move-
ments have been recorded along the Springbok-,
Unjab-, Munutum-, and to a lesser extent the Hoa-
nib- and Hoarusib-Rivers.

he movement along these rivers usually coincides
ith the rainy season. Although little or no rain
falfs in the desert the runoff from the rains in the
£scarpment area feeding these rivers is considerable.
The movement along these rivers is usually inverse
to the drop in the average temperature from about
May (See VII, a Temperature).

At Orupembe, situated in the sub-desert about
Elft.‘! miles from the coast, on the lower edge of the
EScarpment, it was possible to make some obser-
Vations on this behaviour. About halfway down to
._h.e"quast the Munutum River cuts through a range
9 h;l!s. The hills on the northern side are formed
b & blackish shale and mica formation. The drain-

1gue 48e system of these hilis consists of deeply eroded
amny Bullies and lie at right angles to the prevailing
ring SOuth-west winds. Different species of Euphorbias,
;gf; ?égt.s.s- certain dwarf commiphora and other succu-

S: abount in these hills. Nothing similar has
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been observed elsewhere in the Namib north of the
Unjab River.

The individuals of one family group with their
home range to the north west of Orupembe move
annually down the Munutum River between January
till about July. The gullies offer protection against
the cold winds and also provide a variety of food
plants. During these cold periods the midday rest
is spent basking in the sun at the bottom of one
of these gullies.

Wandering

Apart from the regular daily and seasonal move-
ment, black rhinoceros reveal another type of move-
ment which can be called wandering. This occurs
when an individual or individuals leave their home
range and wander to regions beyond normal bound-
aries of activity. This tendency may occur more
frequently in areas with high population densities.
The opportunity did not arise during this study to
make any personal observations. A few records of
this behaviour are available however. A game ran-
ger reported that while patrolling the southern bor-
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der of Etosha National Park, during 1965 he no-
ticed the spoor of an individual, which he followed
For [ifty miles along the fence. During 1967, tou-
rists reported that they saw two rhinos, later con-
firmed to be a cow and her call, at Wolines.
These two rhinos immediately left the area again.
No other has ever been known in this area. The
nearest resident rhino population to Wolfnes is at
Griinewaid, about thirty miles away. Presumably
the cow and calf were from Griinewald.

No reference could be found in literature indicat-
ing similar behaviour in black rhino elsewhere.
Ripley (1952) however found something similar in
the Indian rhiroceros. He reports that one rhino-
ceros crossed the Brahmaputra River and arrived
at the Oran Sanctuary. He does not mention the
distance covered by the individuai and he attributes
it to the physiological impulses of reproduction, as
this movement usually takes place during the breed-
ing cycle.

From the few available records pertaining to the
Kaokoveld, it seems that there is a tendency for
this wandering o occur during the rainy season,
and also that males are more apt to show this be-
haviour.It is difficult to explain this behaviour but
the movement might be influenced by any one or
more of the following:

{i} a natural urge to expand their distribution;

(ii) inquisitiveness; and

(iii) unfavourable conditions in their previous
home range,

No information could be found on the eventual
destiny of these animals. Much more information
is needed before the questions raised by this parti-
cular behaviour can be answered.

Table 11. Data on the breeding biology of the Black Rhinoceros (from Inler Zoo Yearbook 1967).

VI REPRODUCTION

Owing to the difficult terrain of the study area:
and the small number of black rhino it was ex-
tremely difficult to obtain information on repro-
duction and mating behaviour through observation
only. Most of the data has been obtained from
published results of work done elsewhere, mainly
in zoological gardens.

a) Gestation Period

A great many different periods of time are given
in literature for the gestation period of black rhi-
noceros. According to the undermentioned authors
it varies from:

More than 540 days (Klingel & Klingel 1966).
330—390 days (Astley Maberley 1959).
360—390 days (Bere, 1962).

446—478 days (Goddard, 1967).

450 —480 days (Ulmer 1958, Crandall 1964}.
480—540 days (Shortridge 1934, Roberis 1951,
Smithers, 1966).

540— days (Ritchie 1963, Carter 1965).

Records available {rom zoological gardens are on
the whole more accurate because of the closer
watch that can be kept on the animals and one
should let this guide ome to the most probable
length of time for the gestation period. Black rhinos
have been bred in captivity since 1956, when the’
first calf was born at the Rio de Janeiro Zoo,
Brazil. Since then rhinos have been bred all over
the world viz. U.S.A., Europe, Britain, Australia and
Japan. From table 11 it would appear as though the
gestation period of black rhinoceros is between 438
to 476 days. This compares favourably with the
records obtained by Goddard (1967), at the Ngoron-
goro viz.: 446 to 478 days.

Name of Age of 1st successful Oestrous cycle Duration of Gestation

Zoo mating length ocstrous period
Bristol 6 years 21—45 days 1—2 days 438 days
ca 6 years 17—60 days \ 419 days
438 days
Hanover ca 7 years 21 days 3—4 days 469 days

ca 9 years 28 days

Kobe 28 —30 days 5—6 days ca 465 days
ca 462 days
Mysore ca 17 years 30—35 days 1—2 days 458 days
Pittsburgh ca 7 years 463 days
454 days
457 days
Sydney 18 days 2—73 days ca 476 days




reeding Cycles

well-lknown fact that wild animals usually
. ‘at certain times of the year. This takes place
o the period of the year that assures optimum
aditions for the survival and growth of the young.
ith the black rhinoceros, however, this does not
o be the case. Asdell (1946), Ripley (1958),
cell (1960), Burton (1962), Ritchie (1963),
ithers (1966), take the view that the mating and
ving of this particular animal takes places
ughout the year. Guggisberg (1966), comments
‘the available evidence goes a long way (o

Ripley (1958), states that Ward reports that calves
ar approximately twice a year — ie. winter
s and summer calves. Lydellker (1926), states
‘calving takes place at the end of the rainy
eason. Wilhelm (1933), notes that in the Caprivi
ng takes place during the rainy season. Klin-

Klingel (1966), mention that during two years
joht calves were born in Ngorongoro crater, all
uring the rainy season {(December to May). During
je'same observation period as that of Klingel &
Clingel and also in the Ngorongoro crater, Goddard
1967), records the birth of calves from August
eptember. Accepting the fact that black rhino
- calve throughout the year it is logical that a
in percentage would be born during the rainy
n. The majority of workers accept that mating
d calving takes place throughout the year.

12. Breeding dates of Diceros Bicornis in South West
Africa.

28th December 1967 Otjovasandu (P.).
January 1967 Springbokwasser
March 1966 Versteende Woud

{Farm 485).
March 1966 Noupoort (Farm 511).
March 1967 Kaross.
Orupembe.

— April 1967 Otjovasandu (E.).
May 1966 Otjovasandu (Ea).
May 1967 Usalos,

_ June 1967 Kaross.

Beginning of
August 1967 Otjovasandu (Es).
June 1969 Otjovasandu (E).

- Most of the abovementioned information was ob-
~tained by workers on the eastern side of the Afri-
can continent, Although evidence at present is still
only tentative, it seems that the black rhino in the
Kaokoveld tend to drop their calves during the
ainy seascn and post-rainy season (See table 12).
In this way the cow has the drain of lactation
during the vegetative growing season. This latter is
very short as the Kaokoveld is extremely arid. On the
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eastern part of the rim of the escarpment the average
rainfall is 12 inches, with an evaporation rate (from
a Free water surface) of 120 inches a year. The
rainfall decreases sharply towards the west; in the
relatively short distance of eighty miles it may de-
crease to 4 inches or less a year.

Accepting the possibility that the calving season in
the Kaokoveld is adapted to the rainy season, the
mating must take place from about August to De-
cember. To be able to do this the animal must pos-
sess an internal physiological mechanism and/or it
may also be influenced by physical [actors. There are
the following possibilities:

1. infertility during certain seasons of the year;
2. the influence of day length; and/or
3. the physiological influence of nutrition.

1. Infertility during certain sea-
sons of the year

According to Yeates and Parer (1962), high en-
vironmental temperature predisposes to a lowering
of fertility in males, Thus rams, bulls and boars
sometimes display lowered fertility in hot weather
and this has been referred to as ,,summer sterility"
in the case of rams.

Gunn, et al, (1942) states that high air temperatures
leading to increased body temperatures and sub-
sequently increased scrotal temperatures are as-
sociated with poor semen quality in rams and bulls.
Heat stress of the female is known to result in
lowered reproductive efficiency is some species of
farm animals (Yeates and Parer 1962).

No work of this kind has been done on the black
rhinoceros. It is felt, however, that this [actor does
not play an important role in the reproductive
physiology of the animal. During the part of the
day when the temperature is at its highest and the
heat radiation from the calcium and metaquartzite
pebbles which cover large areas in the Kaokoveld,
must also be high, the animal rests in shade. In
this way his body is not exposed to these possibly
harmful effects from temperature. Harthoorn (1967)
showed that the body temperature of animals (rhi-
no included) drops considerably when inactive in
shade (see V, g, Wallowing page 31}.

If temperatures did have an influence on the ferti-
lity of black rhinoceros it follows that they must
be infertile from about September — October to the
end of March, the hottest months of the year. This
does not fit in with the breeding pattern showed
by rhinoceros in the Kaokoveld.

2. The influence of day length

Rowan published his paper on the influence of
light in 1925. Since then a large amount of work
has been done in this particular field. Bullough in
his Vertebrate Sexual Cycles (1951), briefly dis-
cusses some of the more important works.
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Day length is an environmental variant which is
always constant in a particular latitude for a given
day. The light reacts on the retina of the eyes and
the impulse is relayed from here to the hypothala-
mus via the optic nerves. The hypothalamus then
releases a substance into the blood stream that
stimulates the release of gonadotropins by the pitui-
tary gland. (Lasley 1962).

From 21st June, the day length increases daily with
resulting shortening nights. It could be that by
about September the day length has increased suf-
ficiently to trigger the abovementioned mechanism
in the black rhinoceros. Another Perissodactyl —
namely the horse, shows that sexual activity in
both sexes is influenced by the season of the year
and is probably related to day length. Activity is
usually greatest during the spring and summer when
the days are long. (Fig. 3)
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Figure 5. Breeding season of mares at Onderstepoort,
Pretoria.

(From: The reproduction of horses, by Nishikawa and Hafez
who adopted the graph [rom Quinlan, et al,, 1950, Onderste-
poort J. Vet, Res, 25.105).

Considering the abovementioned, day length might
well be the cause of the breeding cycle in the
Kaokoveld black rhinoceros. However, the fact
that the black rhinoceros on the eastern side of
the continent does not show breeding cycles eli-
minates day length as a possible factor in determ-
ining the onset of the mating behaviour by black
rhinoceros. This leaves the third possibility.

3. The physiological influence of
nutrition

Rams and boars have been noted to suffer seminal
degeneration some months after being on a low
plane of nutrition. Protein deficiency can affect

fertitity and sexual expression and in bulls the
density and viability of sperm have been shown
to be in direct proportion to the amount of protein
in the ration. Males may be more susceptible to
vitamin A deficiency than females. In vitamin A
deficient rams, seminal degeneration is present
whether the animals have lost body weight or not
{Yeates and Parer 1962),

Other workers have also shown the importance of
the abovementioned facts (Cheatum & Severing-
haus 1950, Hart & Guilbert 1933, Allen & Lamm-
ing 1961, Mann & Rowson 1951). It can thus
be accepted that protein and Vitamin A play an
important parf in the successful calving and mat-
ing of most animals.

In nature the natural source of protein and vita-
min A is green vegetation. This again is closely
correlated with rainfali. Observations on some of the
wild ungulates in Africa have shown that there
appears to be some relationship between the rutting
and breeding activities and the rain. Talbot & Tal-
bot (1963) found that through the effect of rain-
fall on vegetation, rainfall does exert a significant -
effect on the timing and success of calving. It
was found in the Etosha National Park that spring-
bok, wildebeest and burchell’'s zebra also tend to
calf/foal during the rainy season.

With black rhinoceros, being a browser, the situa-
tion slightly changes. During September to Qctober
some trees (specially the acacia species) and shrubs *
show flushing independent of rainfall. Flushing is
caused by increased day length and temperature
and causes a greater flow of sap. During this period -
the protein (see Food Preferences) and vitamin A -
content of the plants are higher than in the pre- :
ceding months. It is also known that some of the .
plant hormones present in the plant during the
growing season closely resemble certain sexual hor-
mones in mammals.

No physiological work has been done but this -
factor (Flushing of trees and shrubs) may prove an -
important factor in the stimulation of mating acti-
vity in the South West African black rhinoceros.

d) Mating Habits

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

e)] Sex Ratics, Breeding Rate and
Survival Rate

In the study area the ratio of male: females was :
1:0.87. All the females (apart from the immature :
ones) were accompanied by calves, giving a cow;
calf ratio of 1:1. This is the absolute maximum °
and indicate that the study area at present allows




- optimum population increase. Elsewhere in the
caokoveld the male: female ratio is very much
oher in favour of the males, the most obvious
son being that the females are antagonistic while
hey have young calves, with the result that they
wiped out more frequently than males, which
' less antagonistic, by the local inhabitants.

Goddard (1967) found that avaiiable evidence else-
where suggests that a healthy female could be ex-
sected to produce a calf approximately every 27
months. Only one definite record is available from
the study area. Female FE, calved during April
067 and then again during June 1969. This gives
figure of approximately 26 months which com-
ares favourably with the figure viz. 27 months,
iven by Guoddard, As all the females during the
o year study period, were always accompanied
y calves one may deduce that the survival rate
3F the calves is also quite high in the study area.

VII. INFLUENCE OF WEATHER ON
HE BLACK RHINOCEROS

Complex elements of nature constituie the climate
3f a given area. These elements are interrelated,
d their influences on biota are exerted in various
ways. Although the influence of the microclimate is
nfinitely more important to plants and the smaller
mmals, one cannot under-estimate its importance
m black rhinoceros behaviour, They use the micro-
limate to reduce the severity of macroclimatic
- factors. Onmly instruments to record macroclima-
factors were available, but certain activities
re thought to be related to some microclimatic
nfluence. During this study the macroclimate re-
eived more attention than the microclimate.
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Although the fluctuations of the physical factors
in the study area, or the Kaokoveld, for that maiter,
are severe, it recurs in a regular rhythm. According-
ly, it was extremely difficult to assess the influence
of climatic factors on the behaviour pattern of
the black rhinoceros. With the present meagre in-
formation and the lack of controls it was usually
impossible to ascertain in more than a general way
how the innumerable possible combinations of
these physical faciors may effect the behaviour
pattern. Changes in the habitat brought about by
changing physical factors, affect every community,
directly or indirectly. One cannot over emphasize the
importance of physical factors on the normal life,
both biological and physiological. In this regard,
temperature and rainfall are the two more impor-
tant physical factors in the ecology of the black
rhinoceros.

a) Temperature

Table 13 shows the fluctuations in temperature re-
corded in the study area during the time the study
was carried out. The range between the mean max-
imum and mean minimum monthly temperature
varied between 13°C in February to 24°C in Au-
gust. From April till September the nights were
exiremely cold whilst the days were moderately hot.
The absolute maximum and minimum temperature
recorded for September was 37.7°C and L.1°C.
This represents a variation of 36.6°C. It is inte-
resting to note that the lowest recorded maximum
temperature (31.1°C) and the lowest minimum tem-
perature (1.1°C) were not recorded during the
same month. The maximum temperature is usually
reached at about two o'clock in the afternoon.
South West Africa and the Republic use the 30th
fongitude to calculate their time. But due to this
the local ‘“sun time” is approximately one hour
behind the calcuiated time.

le 13. Monthly temperature {°C) at Otjovasandu South West Africa, 1966/1967.

Maximum Minimum
Range max. min.

Highest | Lowest Highest | Lowest means

Mean Range max. max. Mean Range min. min.
ol January 350 | 106 | 400 | 294 | 153 | 100 | 20.0 | 10.0 19.7
t?;a February 32.4 9.5 37.2 27.7 19.4 7.8 22.2 14.4 13.0
; 33.0 111 37.7 26.6 16.6 8.9 20.0 11.1 16.4
301 7.8 34.4 26.6 12.1 20.0 20.0 0.0 1R.0
28.0 5.6 32.2 26.6 101 13.3 18.8 3.5 17.9
27.8 6.6 31.1 244 10.5 16.6 17.7 1.1 17.3
273 4.5 311 26.6 7.6 11.1 16.4 3.3 20.2
29.4 13.3 33.3 20.0 5.4 18.8 17.7 1.1 24.0
33.6 12.2 37.7 25.5 12.2 16.6 17.7 1.1 214
35.1 8.8 38.8 30.0 171 10.0 211 11.1 18.0
37.7 14.5 42.2 27.7 16.0 11.1 22.2 111 21.7
34.7 13.4 40.0 26.6 15.9 3.9 211 12.2 19.0
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That the rainfall and cloud cover have a marlced
influence on temperature is clearly shown by the
moderate temperature range recorded during Feb-
ruary when 19 days were recorded to have a 5/10
or more cloud cover.

The influence of temperature on black rhinoceros
behaviour is both physiological and bioiogical and
shows marked rhythms, both daily and seasonally.
Temperature has a direct bearing on food intake
and it has a marked influence on the total time
spent during the day on browsing, and an indirect
influence on the nutritious value of the vegetation
through the occurrence of frost.

The biologica! influence comprise largely the factor
of disturbance by insects. The insects mainly re-
sponsible for this are mopane bees {genus Trigona)
and stinging flies. These insects are generally more
numerous during the warmer part of the year and
also more active during the heat of the day.

While sleeping, during their midday rest, the rhino
keep their ears and tails in constant motion. The
ears sometimes stop this rhythm and cock — ap-
parently to listen — then resume the motion, start-
ing with a quick twitch. Mopane bees can nearly
always be seen flying around the ears, nose and
eyes of the rhino. The following observation was
made in the study area of a rhino calf that was
most obviously being agitated by mopane bees.

1lith August 1967: Home range E.: Female FE;
and calf.

Temp. Max. 24°C: Min. 9°C: Cloud cover 0/10
Wind East 3 (Naon).

The animals left their resting place at 1307 hours.
This was in a dense clump of vegetation and their
forms were only vaguely visible. No reason can be
given for this sudden change. At the new resting
place they lay down underneath a maopane tree
at 1400 hours. At 1420 hours the calf started
showing signs of being uncomfortable. She fanned
her ears vigorously, occasionally tossing her head.
At 1347 hours she got up and shook her head a
few times and finally with a snort pushed it into
a dense stand of mopane bush. Use of binoculars
showed insects, which resembled mopane bees, fly-
ing around her head. At about 1445 hours the
calf walked around and lay down on the other
side of the cow. During this episode FE; lay un-
disturbed fanning her ears without even opening
her eyes.

i. Daily Rhythm

There is a definite relation between the tempera-
ture and the length of browsing during the day.
The higher the temperature, the shorter the day-
light time spent on browsing. The opposite is also
true to a certain extent. How sensitive to tempera-
ture these animals are can clearly be shown by
the following example. A rhino in captivity was
watched continuously for 207 hours, During the first
few days of observation, a 24 hour activity cycle
for the rhinoceros was established (see full details

under: Daily Activity Cycle). During the last few
days an exceptionally cold spell of weather occurred:
and it had a marked influence on the daily activity:
of the rhinoceros. The condensed data from field:
notes show the daylight activity of the rhino during.
this period.
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2045
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0943
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1121
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1520

1625

1653

2019

31st

0733
0754
0340

1012
1025
1034
1045
1048
1204
1208
1406

1420
1549
1920

Rhino up feeds
Urinates, continues feeding.
Defecates

low. Typical posture when at rest whi
standing.

Moves over and lies down in shade of mo
pane tree.

Gets up — moves around — nibbles a few
minutes.

Lies down in shade.

Defecates.

Drinks water — moves to shade.
Walks to place where he usually defecates
— urinates.

Lies down. Up till now he has stood with
head hanging down.

Gets up — starts feeding.

Lies down.

May 1967: Temp. Max.: 26.6°C Min.: 13.3°
C

Up feeds.
Urinates.
Defecates.
Stops feeding,
low in shade.
Drinks water.
Defecates.
Returns to shade — lies down.

Gets up, moves around. On passing dung
pile stops, drops one ball after standing some
time. Lies down after a while,

Gets up. oves around in exercise camp.
Stops to nibble a few times,

Starts feeding in earnest.

Down.

stands with head hanging

May 1967: Temp. Max.: 26.5°C Min.: 5.8° .
C. Note the drop in min. temperature.

Starts feeding now.

Urinates.

Defecates.

The rhino feeds with vigour.

Stops feeding. Rubs horn and bedy.
Starts feeding again.

Stops feeding.

Defecates.

Lies down next to dung heap in the sun.
Gets up. Drinks water.

Lies down again.

Gets up, when crossing dung heap — stops,
defecates. One ball,

Lies down.

Starts feeding.

Down.
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As can be seen from the above the animal started

" feeding about one hour later on the morning of the
. 31st than during the previous days. It also started
feeding more than an hour earlier in the afternoon

than during the previous days. It fed for about the
average length of time and this had an influence on
the day time spent resting. That night it also lay down

~ an hour earlier than usual. On that day {31st May),
" the rhino chose the sunny part of the exercise
=", camp to lie down instead of the usual shady place
“ of the previous day.

i During the colder months of the year the influence
" of maximum temperature on daily activity is mi-

nimal. The low temperatures at night exert a
greater influence and Hmit the activities at night,
causing a need for longer daylight browsing. They

" only lie down after they are satiated. During the
“ summer mornings they start feeding earlier and are

usually satiated before temperature reached ap-

- proximately 26°C. The temperature may however,
- have a continuous influence on the time the after-
‘noon browsing starts. The temperature usually rises
very quickly (fig. 4) during the first two hours in

the morning. It then rises more slowly till it levels
off. The air keeps its temperature for a long while

- during the evening as it is warmed by radiation
- from the ground.

" During the colder months of the year it was no-
“ticed that rhino tend to spend the night hours,
- especially the hours before dawn, on the slopes of
. the valleys and hills. The food available here may
: play an important role, but it may also be because
;of microclimatical influences, It was shown by
- detailed study (Geiger 1959) that because of a series
- of small air circulations on the slopes, the cold
‘air on the slopes is mixed with neighbouring warm
~air, of which there is a great reservoir between

the valley walls (see fig. 5) plateaus are very cold,

.while the higher parts of the slopes are warm. This
“effect can sometimes be observed in the Kaokoveld
‘after an occurrence of frost. The frost-covered Co-
lophospermum mopane illustrates this point. An-
-other factor which may also have an influence is
~ the sunniness of the different slopes.
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igure 4. An average day to show temp./rel. humidity ratio
Otjovasandy. (Sept., 1967).
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Figure 5. Nocturnal temperature in valleys.

The influence of plant cover on temperature ex-
tremes and the resulting influence on rhinoceros
behaviour is another aspect which must receive at-
tention. The habit of rhino of lying down in the
shade of a thicket or tree during the warmer part
of the day is well known, This leads to an aspect
generally not considered viz. the marked differen-
ces of air temperatures in dense vepetation and
over bare ground on warm days and cold nights.

ii. Seasonal Rhythm

Temperature also effects the seasonal rhythm of
the behaviour pattern of the black rhinoceros par-
ticularly on the frequency with which waterholes
are visited. It is also bound to have a marked in-
fluence on the amount of water they drink. During
the colder months of the year the black rhinoceros
in the Kaokoveld only drink every second night.
During the warmer months of the year they drink
every night. (See 7.5 Drinking habits).

As already mentioned the daily temperature has an
influence on daily feeding. It is impossible to give
an exact routine of daily feeding because a set of
physical factor changes daily. Each individual rhino-
ceros may also behave in a different way to each
set of physical factors. It can be said however
that during the summer months they lie down
earlier in the mornings and start browsing later
in the afternoons than is the case during winter
months {(see V,[ Daily Activity Cycle).

Another seasonal movement, which is influenced
by temperature, is that to be found on the west-
ern side of the escarpment and the Namib flats.
When the nights become markedly colder one finds
a general movement of rhino into the higher country
to the east. This area is more mountainous and is
covered by a denser vegetation. These movements
are usually centered around a permanent waterhole.

b} Rainfall

The rainfall is usually of the thunderstorm type.
The isohyets are more or less parallel to the coast-
line and mean annual rainfall increases towards
the east. The yearly rainfall pattern is extremely ir-
regular and being dispersed patchily, some localities
experience long droughts. Distribution of rain show-
ers and amount of precipitation are the two main
factors which cause the tremendous annual vari-
ations in vegetation cover.



46  FOUBERT, ELOFF

According to fig. 7, it is apparent that the main  qgg
rainy season is {rom January to March while some r—
rain also falls during early months of September to
December. Rains during January to March tend to
be more widespread, whilst those during Septem-
ber to December are usually scatiered.

75

ii. Influence on Reproduction

The main influence of rain on the black rhinoceros

is physiological, primarily on reproduction. This &
influence takes place indirectly through the vege- E 50 |
tation. Green forage is the only natural source of
Vitamin A, which plays an important part in the
physiclogical process of reproduction. (Hart &
Guilbert (1933) and others). This has been dis-
cussed under reproduction. 25 L

ii. Influence on Movement

Movement of the black rhinoceros within their . r—
home ranges is also influenced by rainfall. During — L —
the rainy season, when they are not bound to the IF M AMI I A s 0 NOD
permanent waterholes which they use during the months

rest of the year, they move over a larger area with-
in the home range. The rainwater pans contain

Figure 7. Mean monthly rainfall, Otjovasandu.

water from January to May. The rainfall beforeJan-
500 uary and after March is usually insufficient to Fill
them.

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

400

fii. Influence on Feeding Habits

Although no real evidence exists, it seems as if
E300 L the amount of forage they eat during this time of
= the year, might be less than during the dry season.
They also feed on a larger variety of food plants
{See 1V, a, Food Species and Preferences page 11).

00 . .
200 ivviInfluence on Wallowing
During the rainy season the black rhinoceros also
wallows to a very large extent, and trees, surround-
ing rainwater pans, are used to rub themselves and
100 L trunks acquire a “mudpack’ appearance (See V,

a, Wallowing page 31).

c) Relative Humidity

gl 601 61 : 62| 63I 64I 65l 56 Relative humidity is the percentage of moisture
195 ears saturation of the air at a given temperature. The
Y higher the temperature of the air, the more moisture

Figure 6. Yearly rainfall, Otjovasandu. it can absorb.




. The Kackoveld has an extremely low atmospheric
relative humidity. This important factor effects both
plants and animals. The daily range of relative
humidity is greater than the annual range. This
variation is caused by intense heat, excessive and
prolonged radiation, quick evaporation, wind, scar-
city of rain and distance from water masses. The
problem of atmospheric humidity is aggravated
when the combined effects of high air temperature
and low relative humidity exercises additional
strain on the water balance of plants and animals
- (Kirmitz 1962). It was observed during the study
- that the rhinos perspire during the midday rest. The
 animals probably perspire during the rest of the
day too, but it is most noticeable while they are
lying down. The perspiration is usually limited to
= certain area on the body, viz. the folds on the neck,
- the ventral side of the body, the folds behind the
~shoulder and in front of the flanks. No doubt this
- perspiration is higher during hot weather with a
“ low relative humidity and this serves to cool the
< animal.

90

—

bl
ill

e

humidlity

relative

j 14 NS R N AN NN TN NUN NN SN SUN R RN

Igure 8. Average relative humidity at Otjovasandu.
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d) Wind Movement

The estimated average wind velocities are between
10—15 miles per hour, but frequently values of
20 miles per hour have been recorded.

20
18 +

16 |

14 L

days

SN OR[N N ISR SUUU NN SN N S T
] F M A M 3 J A S O N D
months

Figure 9. Actual number of days with eastern to north-
eastern and or western to southwestern wind movement,

In the study area the two main wind movements
are from the west during the summer months and
from the north to nerth-east during the winter
months. These movements and direction changes
are determined by the pattern of barometric pres-
sure changes during the season. From about Nov-
ember to January an area of low barometric pres-
sure (1000.8 mb.} is situated over the inland plateau
south of the Caprivi strip. During the winter months
the isobars change and form a high pressure area
over the inland plateau creating a prevalent eastern
air movement (Philips Atlas for Southern Africa).
Apart from the relation between wind movement
and rate of evaporation that has already been
mentioned, the rate of wind movement has impor-
tant indirect effects upon certain physical factors
of the rhinoceros habitat. A wind blowing from
the west lowers the temperature, while the eastern
winds are usually hot and during the rainy season
moist,

When browsing they show very little regard to
which way the wind is blowing. They may move
across wind and have even been noticed to browse
down wind (see fig. 10). When moving from one
area to another however, they tend to maove against
wind, probably to attain higher efficiency with their
smelling ability.

During the summer season they tend to lie down
on the summits of the fow hills in the study area.
It might be to make full use of the cooling effect
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Figure 10. The influence of wind on Rhino feeding
behaviour.

that the breezes have as a result of the evaporation
of their perspiration. During July and August, when
the prevalent wind movement averages about 15
miles per hour, the wind did not change the nor-
mal activities of the black rhinoceros in the study
area in a marked way. During this period they no
longer tend to lie down on the hill summits but
move down to the sheltered slopes or into the dense
shrublands of the plateau. This was especially
noticeable with the cows that have small calves.
During June and July when the prevailing wind
blows from the east and north-east, they also usual-
ly lay facing west or south-west (downwind). The
west and south-west winds apparently never reach
velocities high enough to induce this behaviour.
One did not get the impression however that wind
was hampering their normal daily activities in any
marked way.

e) Frost

In the Kaokoveld frost occurs only a few nights
per year in spite of the low night température re-
corded. During the study period frost occurred
during May and August only.

This might be due to the cold air drainage and
effect down the valleys of the escarpment. The [irst
killing frost of autumn is nevertheless a most
significant annual event. Many of the annual plants
are killed by the first frost, and if the frost is

severe the above-ground vegetation is also damaged
inducing an early loss of leaves.

The dominant plant cover over large areas in th
study area and the Kaokoveld is mopane tree an
shrub savanna. This plant maintains its leaves fo
the greater part of the year, and in large area
it occurs in a shrub form. It is frost-sensitive an
was used extensively as indicator plant to stud
the effects and distribution occurrence of {rost. Th
valley floors and depressions on the plateau showe
the heaviest effect by frost. This confirmed th
observations made by Geiger (1959), namely tha
the cold air settles in the depressions. Shrub mopan
also showed that frost and/or low temperature da
mage usuaily only occur in the first few feet abov
ground level. Sometimes only the one side of th
plant was damaged depending on air movement an
direction.

Shrub mopane thickets also showed that althoug
burning by frost on the outside was severe th
shrubs in the centre of the thicket showed no da
mage. This iliustrates another microclimatical fac
tor that might be used by black rhinoceros and
other animals. They could lie up in the thicket to
escape the low temperature and/or they might only
feed on the centre part of the thiclet.

The important effect of frost however is indirec
on the nutrition of the rhinos. In certain areas
especially where the grass cover was good, the
shrub mopane showed damage by frost. Herbs and
the smaller shrubs, below the height of the sur-
rounding grass, showed little or no damage. No:
doubt the grass cover served to ameliorate tempera- -
ture extremes and protected this vegetation stra-
tum. This factor influences the browsing behaviour
of the black rhinoceros (see IV,a, Food Species and ::
Preference page 11). :

VII. LIMITING FACTORS

During the study several limiting factors were ob- .
served. Although most of them were discussed
elsewhere they are listed again.

a) Predation

Cattle ranching makes an important contribution
to the economy of South West Africa with the -
result that the larger carnivora have been strictly
controlled and are nearly extinct in many areas.
Even in the Kackoveld and Etosha National Park
their numbers are relatively low. Consequently they
have very little, if any, effect on the present day
rhino population.

This seemns to be the case elsewhere in Africa too.
Although it seldom occurs, various references can
be found in literature of rhino being attacked and
sometimes killed, by lion (Ritchie 1963 and Guggis-
berg 1966).



Only one record can be [ound of rhino being killed

y lion during the last decade in South West Africa.
This happened near Orupembe late in 1963 when
“thino calf was killed by lion.

The most important predator is man. In East Afri-
4 rhino are primarily killed by poachers for their
orns. According to Huxley (1961), the poachers re-
cive from 7 shillings to 10 shillings per pound {and
hr ivory 2 shillings to 3 shillings per pound). The
ggal auction price in Mombasa during the first
on months of 1960 was between 90 shillings and
shillings per pound for rhino horn (and between
shillings and 23 shillings per pound for ivory).
The annual total of rhino legally and illegally killed
n Kenya is estimated at 675 to 950,

In South West Africa no market exists and the
thino horn prices in Angola are relatively low.
According to a Portuguese farmer, just north of
he Kunene River, the price varies between 50 cent
_to 75 cents per pound. One must also remember
that rhino horns in South West Africa are usually
mall, making the small profit not worth the trouble.
f was found that in South West Africa rhino were,
and still are, primarily killed because of their nui-
ance value (Joubert, in press). This led to the
‘present situation in the Kaokoveld and on private
arms, where the male:female ratio is completely
nbalanced in favour of males. This alone creates
erious problems for the survival of the species in
hese areas.

'b) Vegetation and Water

n South West Africa with its periodic droughts
and rising stock numbers, competition with live-
tock for food and water is an actual problem. It
-is only in the Etosha National Park where this
problem does not exist.

) Diseases, Parasites and
“Associated Flies

.Very little is known of diseases that may affect

:)Ed ‘black rhinos. Brocklesby and Fidler (1965) have
~recorded certain Protozea in rhino bloodsmears.
They were represented by Trypanosoma and Thei-
eria species. A Babesia species was also recorded

by Brocklesby and Fidler.
In East Africa and Naial most of the black rhinos
9“ --have open sores on the sides of their bodies. This
he condition has commonly been thought to be glandu-
tly ar in origin, connected in some way with the re-
3‘?{ broductive cycle of the animals. Microscopic exami-

nation, however showed that the parasite Ste-
Phanofilaria dinniki was present and probably the
cause of these sores (Schultz and Kluge 1960, Trem-
lett 1964 and Round 1964).

16, Not one of the black rhino observed in South
an - West Africa (5 immobilized individuals included)
nd Showed any sign of skin lesions on their bodies.

According to Dr. Brand {pers. com. 1967), a young
black rhino from South West Africa was taken to
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the National Zoological Gardens in Pretoria. This
individual had no skin lesions but these eventual-
ly developed. This rhino was sharing a rubbing
post with other black rhino (from Natal) which did
have skin lesions.

In only one of three individuals on which post-
mortems were carried out in South West Africa
were internal parasites found. These Nematodes
viz. Kiluluma magna K. stylosa and K. goodeyi
were also reported of rhinos in Natal (Zumpt 1964).
In South West Africa ticks were only found around
the anus where the skin is relatively thin. On three
of the immobilized animals Hyalommna species
were collected.

IX. SUMMARY

The black rhinoceros population shows a prefe-
rence for the escarpment zone. Factors contributing
to this preference may be availability of water,
suitable vegetation and protection against man and
weather exiremes. In all instances black rhinoce-
ros home ranges were situated in plant communi-
ties within the tree and shrub savanna.

A few preferred plant species form the bulk of
the black rhinoceros’s food throughout the year.
Some of these food plants were analysed to de-
termine their nuiritional value. During the rainy
season annual herbs contribute to a greater extent
to the total diet. The rhinoceros shows a regular
feeding rhythm through a twenty four hour cycle.
Browsing rhinoceros sometimes do seripus damage
to vegetation but never to the extent found with
elephant.

No indication of territorial behaviour was observed
in South West Africa. They do have home ranges
and in the study area all the females shared a home
range with a male. The size of the home range is
dependent on available food, cover, population pres-
sure and “lebensraum”. The home range sizes varied
from 12 to 16 square miles in the study area; to
50 to 60 square miles on the Namib edge.

The rhinoceros frequenting one home range form
a family group. Rhinoceros using the same natural
waterhole were regarded as a clan. Males and fe-
males were only seen in 15.4 per cent of the ob-
servations to browse or lie down together.

There is no social relationship between rhinoce-
roses and other animals. The alliance between
rhinoceros and oxpecker found in Natal and East
Africa is entirely absent in the territory.

Observations indicate two activity peaks within
twenty-four hours, viz. The dawn activity period
and a dusk activity period. There are indications
that a six to seven hour period of inactivity exists
during the night hours. Behaviour activities show
dusk activity period to be more important,

Wallowing is mainly limited to the rainwater pans.
Although wallowing may contribute to the lowering
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of body temperature its influence is not considered
to be important. Rubbing and dust bathing activities
also tale place.

The scattering of dung expresses an atmosphere of
familiarity or solidarity. Dung is scattered with
greater regularity during the dusk pericd. Rhino
are stimulated to defecate through both physiologi-
cal and psychological impulses.

With rhinoceros, movement is primarily induced
by body temperature. Movement is divided into
three categories, viz. daily movement, seasonal mo-
vement and wandering.

The distances covered increase towards the west
and reach their maximum in the sub-desert.

Calving in South West Africa shows a tendency
to adapt itself to rainy/post-rainy seasons. In the
study area the male:female ratio is 1:0.87 and the
adult cows were normally seen with calves.

Temperature and rainfall are the two main im-
portant physical factors in the ecology of the black
rhinoceros.

Limiting factors are predation, competition with
livestock and possibly diseases.
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LINTRODUCTION

In South West Africa the blaclk-faced impala
occurs only in the zoogeographic entity known as
the Kaokoveld which is bounded by the Namib
desert to the west and by the inland plateau to
the east. The southern border of this area is de-
scribed by Shortridge (1934) as being the Ugab
River. The Kaokoveld approximately falls between
the latitudes 17°S and 19° 15'S and longitudes
11° 50" E and 14° 13'E.

Apart from a small group of about 60 animals at
Otjovasandu in the western Etosha National Park
all the black-faced impala occur in the northern
Kaokoveld. Here their numbers have dwindled
away, mainly owing to continuous drought, hunting
pressure and competition from livestock. To ensure
the survival of the black-faced impala, the Nature
Conservation and Tourism Branch of the SWA
Administration in 1968 decided to translocate as
many as possible of these animals to Otjovasandu,
a portion of the Etosha National Park lying within
the zoogeographic borders of the Kaokoveld.

During this operation information was gathered re-
garding the weights and body sizes of the impala.
These results, as well as notes kept by the author
werever he infrequently encountered the black-
faced impala during four years spent in the area
on another research project are used in this and
another paper. The latter will deal mainly with their
taxonomy. In this present paper Oboussier {1967)
is followed in regarding the black-faced impala as
a species distinct from Aepyceros melampus.

IT. DISTRIBUTION AND PRESENT
STATUS

Very little is known about the past distribution of
the black-faced impala in South West Africa. It
seems possible that they might have occurred in
suitable localities throughout the Kaokoveld. Stein-
hardt (1924) records that a pair moved as far
south as Franzfontein where they were shot, Until
recently a small number still occurred on the farm
Katemba in the upper reaches of the Huab River
near Kamanjab. According to the first white in-
habitants in this region they came across black-
faced impala at Kaross, Otjovasandu and Kowares.
According to most recent authors, Steinhardt
(1924}, Shortridge (1934), Roberts (1952}, Gaerdes
(1965) and Swart (1967) the black-faced impala
never occurred more than a few miles south of the
Kunene River. Shortridge gives their range as the
Kunene Watershed west of Longitude 13E. Short-
ridge and Steinhardt names Ombathu as the most
southerly permanent habitat of the black-faced im-
pala in the Kaokoveld, although a few individuals
have been known to visit the springs at QOkorosawe
and Onjanjeresse during the rainy period. Gaerdes
states that the black-faced impala have completely
disappeared from former inland habitats around
the permanent waterholes of Ombathy, Korosawe,
KKaoko-Otavi and Otjanjeresse.
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During the four years the author spent in the Kao-
koveld he established their present distribution
fairly accurately, They are not restricted to the
banks of the Kunene River but also occur in several
other localities, some of which are very isolated.
They still occur along the Kunene River where they
reach their highest concentrations between Swart-
booisdrift and Epupa. Between Epembe and Ot-
janjeresse several small herds have also been no-
ticed. At Qtjirekeha a concentration of these animals
has been recorded. The biggest concentration in
“the northern Kaokoveld occurs at Omuhonga. Ap-
parently the floodplain and riverine vepetation in
this area suits them or their requirements very
well. (See habitat preference). The Ffurthest west
that black-faced impala occur along the Kunene
River is at Otjiomborongbonga. The small number
previously seen at Ofjinungua has not been seen
for the past five years. Black-faced impala stilf
occur in small numbers at Ombathu, Otjirekeha,
a small way north of Ohopoho, Etanga and Oftji-
Wero.

As already mentioned Gaerdes states that the black-
faced impala has disappeared from its previous
distribution areas at Korosawe and Kaoko-Otavi.
At both of these fountains Herero's are practicing
limited irrigation and this might have caused the
impala to move to Omeamo and Owihende. They
also occur at Ongango, a little way to the south.
At present their most southern distribution is at
Kamanjab. During a census carried out in 1969 at
Otjovasandu 57 animals were counted.

It is difficult to estimate the exact population
numbers of animals for the various localities at
which black-faced impala occur. At Omuhonga they
number approximately 500 individuals. Their se-
cond biggest concentration is along the Kunene
River where there are not more than 150 animals.
At Ongango and Otjirekeha an average of 50 in-
dividuals were counted during several aerial surveys.
At all the other localities mentioned only very
small groups of fewer than 25 individuals exist.
The total number of black-faced impala for South
West Africa is between 750 and 1 000 individuals,
with the former probably the more accurate figure.

IIl. ECOLOGY

a) Habitat preference

Physiographically the Kaokoveld shows the follow-
ing characteristics. From the western edge of the
Plateau the country falls away to the west to form
an extremely broken landscape. The mountains
are composed of the Nosib and Damara sediments
which rise above the surrounding granites and gneiss’s
which have been more severely weathered and
eroded. The Kaokoveld is dissected by the tribu-
taries of the Kunene River, the Hoarusib River
and the Hoanib River which all form part of a
well developed eshorheic drainage system. The only
Perennial river is the Kunene.
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This area lies within the 25—300 mm isohyets.
Owing to an extremely patchy rainfall patiern some
areas experience long or repeated droughts while
other areas may receive a fair rainfall for one or
two seasons before they, in their turn experience
the drought. This arid climate with its frequent
drought carries a typical arid savanna vegetation.
Within the Kackoveld the distribution of the black-
faced impala is limited to areas with suitable ve-
getation, cover and apparently to areas within reach
of surface water. It may well be that the vegetation
available in these areas is the chief factor deter-
mining this distribution pattern. It is noticeable
that most of these localities are comprised of zones
of dense riverine vegetation bordered by zones of
moderate vegetal density. The impala appear to
prefer these localities because of the greater variety
of food plants available in the ecotone of the two
vegetation types and also the protection offered by
the denser vegetation.

In the Kaokoveld the impala reach their greatesi
density in the vicinity of the Omuhonga waterhole.
Here the seasonal river winds through a flat valley
with rocky hills on either side. The valley floor
varies in width from localities where the hills press
against the river to open flood plains about one
and a half miles wide. The water is contained in
the sandy riverbed about 2 feet below the surface
and both the pastoralist Ovahimbas and the ele-
phants dig “gorras” in the sand to obtain their
water supply.

The valley floor where it is more open, can be
said to form a flood plain with a distinct vege-
tation. The riverine vegetation is dominated by the
tall Acacia albida trees which may reach heights of
20—23 metres with trunks of up to 10 metres in
circumnference. These trees are abundant in the val-
ley fioor and in the sandy river bed. The spacing
varies from dense aggregations to open stands with
crowns more than two diameters apart. Also con-
tributing to the tree canopy are — A. giraffae and
Combretumn imberbe. Although these trees do not
occur in such large numbers as A. albida they also
form large spectacular trees. The Makalani palm,
Hyphaene ventricosa, is present but is not as com-
mon as it is along the Kunene River. Ficus petersi
is present in small numbers.

The second storey is formed by a semi-deciduous
tree and tall shrub layer which is almost impenetra-
ble and as a result grass cover is absent. This
second storey may reach to eight metres in height.
The two most dominant plants are Diospyros Iyci-
oides and Euclea pseudebenus. In between, one
also finds Ziziphus mucronata, Combretuwmn herero-
ense, Croton subgratissimus, Acacia tortilis on the
valley floor and closer to the hills Colophospermum
mopane. Lonchocarpus nelsii also occur but are
not very abundant. In certain localities along the
river Tammarix usnoides and Salvadora persica form
large communities. Gardenia spatulifolia and Dio-
spyros mespiliformis are immigrants from the Ku-
nene riverine vegetation. A. albida seedlings occur
in large numbers.
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The third layer consists of shrub such as Rhigozum
brevispinosumn, Pechuel-Loeschea  leubniiziae,
Mundulea sericea and Montinia caryophyllacea.
Between these thickets of trees and shrubs, large
open glades occur which are covered by lawn-
like short prasses which are kept short by the
multitude of sheep, poats, cattle and to a lesser
extent by impala, Damara dik-dik Madoqua kirki,
Duiker Sylvicapra grimmia, and Steenbok Raphi-
cerus campestris, The grass cover consist mostly of
Cynodon dactylon and Odyssea paucinervis.

The important herbs which occur are mainly Gei-
geria spp., Datura species, Otoptera burchellii, Ver-
nomnia cinerrasiens and Juncellus laevigatus.

In this Omuhonga valley the Ovahimbas, a primi-
tive Herero-speaking race, practice a shifting culti-
vation and open up plots in the riverine vegetation.
Their only produce is maize which they cultivate
during the rainy season. During the rest of the
year these open plots are often used by the impala
to lie up at night.

The vegetation on the surrounding hills consists
predominantly of a mopane woodland. The trees are
often stunted, especially where the soil is shallow.
Other trees which occur are Terminalia prumioides,
and in smaller numbers Acacia reficiens, Maerua
schinzii and Combretuin apiculatum. Berchemia
discolor and Pachypodiumn lealii also occur where
it is more rocky. Shrubs are represented mainly
by Ximenia americana, Croton, Euclea and Grewia
species. Stipagrostis uniplumis, Aristida rhiniochloa,
Pogonarthria fleckii, Eragrostis denudata, Enneapo-
gon brachystachus and Eragrostis porosa are the
most common grasses.

Along the Kunene River the riverine vegetation is
more or less the same but Acacia albide does not
occur in such large numbers as along the Omuhon-
ga River and the other tributaries. Along the Kunene
the dominant tree growth consists of Hyphaena
ventricosa, Acacia sieberiana var. vermoeseni, Ba-
lanites welwitchii, Maerua schinzii, Colophosper-
mum mopane, Combretun imberbe, Cordia gharaf
and Salvadora persica.

The impala usually keep to the dense riverine ve-
getation during the day where they tend to lie up
in the thickets. From the time that the A. albida
pods drop in October and November, the animals
concentrate on the floodpiains to feed on these pods.
During the rainy season the Ovahimba cultivate
their plots and at this time the impala utilize the
ecotone between the riverine vegetation and the
mopane woodland.

Further south the Hoanib and Hoarusib Rivers
which cut through several mountain ranges have a
riverine vegetation, elements of which they carry
through the sub-desert and even into the desert
itself. Impala, however, do not occur in the lower
reaches probably owing to a lack of suitable cover.
They usually only occur in the upper reaches of the
Hoarusib and Hoanib River drainage systems. Here
the eshorheic drainage systems sometimes open up
and form wide valleys with ill-defined drainage

lines. Some of the seasonal streams debauching in-
to these valleys have perennial waterholes. Isolated
populations of these impala inhabit the various
valleys and hills adjoining these waterholes, namely
Okauzuma, Otjirekeha, Epembe, Omeamo, Ongan-
go and Otjovasandu. ‘

The vegetation in the hilis surrounding these val-
leys is the same as that described earlier. The ve-
getation in the valleys is however very typical.
Trees occurring are A. tortilis ssp. heteracantha,
A. giraffae, A. hebeclada, Albizia anthelmintica,
Lonchocarpus nelsii, Boscia albitrunca and Colo-
phospermum mopane. In the ecotones Sesamothamn-
nus guerichii and Catophractes alexandri are some-
times common with scattered Acacia nebrowmii
within the community.

These valley plant communities contain a wide
variety of shrubs the more common being Grewia
species, Mundulea sericea, Gossypium triphyllum,
Lycium oxycarpumn, Montinia caryophyllacea, shrub
Colophospermum mopane, Rhigozum brevispino-
swimn, Pechuel— Loeschea leubnitziae, Bidens hiter-
nate and Leucas pechuelii.

Herbs are also common, the following occurring:
Nerine duparquetiana, Cyperus fulgens, Cleome
diandra, C. elegantissima, Petalidium coccineum,
Cassia italica. During the early rainy season Tri-
bulus terrestris is conspicuous. Legumes occurring
are Crotalaria podocarpa, Indigofora rautanent,
Plycholobium biflorum and Lesseriia benguellensis.
The grass cover is chiefly Anthephora schinzii,
Eragrostis porosa, E. rotifer, Stipagrosiis umiplu-
mis, Enneapogon brachystachyus, Cenchrus ciliaris,
Panicum coloratum, Tragus racemosus and Mone-
Iytrum luderitzianum.

by Feeding records

Impala are known to be both browsers and grazers
(Ansell, 1960), the intensity of either form of feed- -
ing is determined by the season of the year. It -
was observed in the Kaokoveld that during the rainy
season they browse and graze with apparently the -
same intensity. During this period they move away
from the flood plains and browse on the young
leaves and shoots of shrubs and trees varying their -
diet by grazing in the ecotones with the open :
woodland areas.

During the dry season they move into the riverine
and floodplain vegetal areas where the emphasis is -
mainly on browsing. As already mentioned, in these -
floodplains and wide valleys with their ifl-defined -
drainage lines, Acacia species form part of the -
dominant cover. Here the black-faced impala feed
on the dropped pods which have a high protein -
value. A. glbida sheds its flowers as well as the
pods during this period, and large numbers of
impala have been noticed picking up these flowers
from the sandy river beds. Certain dominant plants
confined to the riverine vegetation are not subjected
to heavy browsing such as Diospyros lycioides and
Euclea pseudebenuis.
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- © Plate 1. A small group of black-faced jmpala in the Omuheonga River bed. (Photo D, v. d. Heever),

Plate 2. A view of the Omuhonga River. Nate the tall Acacia albida trees and dense riverine vegetation. (Photo E. Joubert).
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The following feeding records have been obtained
in South West Africa.

Trees and shrubs

(Mainly leaves and shoots).
Acacia albida

A. tortilis ssp. heteracantha
A. hebeclada ssp. hebeclada
A. giraffae

A. hebeclada ssp. tristis
Asparagus denudatus

A. mellifera var. detinens
Croton subgratissimus
Colophospermuin mopane
Combretuin imberbe

C. hereroense

C. apiculatumn
Dichrostachys glomerata
Euclea pseudebenus

Ficus petersi (mainly fruits)
Grewia bicolor

G. flavescens

Mundulea sericeq
Terminalia prunioides
Ximenia americana (fruit, bark and leaves)
Ziziphus mucronata

Grasses and other herbs

Aristida effusa
Aristida rhiniochlon
Cassia italica
Cynodon dactylon
Eragrostis nindensis
E. porosa

Otoptera burchellii
Odyssea paucinervis
Vernonia cineracens
Senecio marlothianus
Stipagrostis uniplumis
Panicumn coloratum

c) Associated animals

Animals which share the black-faced impala’s ha-
bitat to some extent are black rhino, ludu, dik-
dik and duiker. The inter-relationships between
these animals are not known. No direct competition
between the species has been noticed. It may be,
however, that these animals are complementary to
one another viz. the rhino and kudu making more
fodder available for impala and dik-dik by break-
ing branches and also bringing about the growth of
new shoots. The black rhino, black-faced impala
and kudu maintain a suitable habitat for dik-dik
through a trampling effect and feeding on smaller
shrubs in open ground storey.

At Ongango and Otjovasandu the spectrum of game
species that might intermingle with the black-faced
impala is slightly larger. Here one finds that spring-
bok (Antidorcas marsupialis) and Burchells zebra
{Equus burchelli antiguorum) sometimes utilize the
open valleys and mopane woodland. Giraffes also

feed in the same areas occasionally. As already
mentioned no direct competition was observed,
owing to the fact that all these species actually
utilize different vegetation communities and where
these communities overlap in the ecotones they
feed on different levels.

In the northern Kaokoveld, where the bulk of the
black-faced impala occur the only serious compe-
tition noticed was between them and domestic live-
stock. Goats especially, are a menace to the exi-
stence of the impala. In these regions a marled
browse line is noticeable around waterholes and
in the riverine vegetation. The domestic livestock,
mainly the goats, outnumber the black-faced impala
by approximately 100 to 1, resulting in keen com-
petition when the Acacia shed their pods. -

d) Predation

Al Otjovasandu the black-faced impala is con-
fronted with the whole spectrum of natural pre-
dators. In the northern Kaokoveld, however, where
the inhabitants are mostly pastoralists the larger
carnivores have been ruthlessly hunted and are
extinet in many places. After man, the leopard is
considered to be the most important predator in
this area. The inherent astuteness of the leopard is
complemented by the extremely broken terrain with
the result that it is the most abundant natural pre-
dator left in the area.

In the northern Kaokoveld the young Ovahimba
pastoralists guard the livestock by day. They al
own packs of dogs and during the lambing season
it is considered a great sport to scatter the female :
herds and try and catch the new born lambs. On
several occasions the author was presented with
young lambs that were offered for sale.

The adult animals, with their natural meelness i
form an easy target for hunters.

IV. POPULATION STRUCTURE

The numbers of black-faced impala in the Kaoko- *
veld have been steadily declining during the last
decade. This can be ascertained by comparing the
numbers seen by earlier travellers in this region
viz. Shortridge (1934) and Gaerdes (1922 and 1960}
with the numbers now to be seen and also by the
way their distribution area has shrunk since 1934,
This decline in population could be attributed ta
internal factors in the population eg. inbreeding,
parasites or diseases and/or to external factors eg.
predation and/or competition with livestock. I#:
was, therefore, decided to combine a population anas
lysis with the capture operations of the team of
the Nature Conservation and Tourism Branch wha -
were translocating black-faced impala, to determing
the population structure.

The catching operations during November 196§
were carried out on a completely random basis fof
the first 10 nights. During the following nights only




females were caught. This was the first time ever
that spotlights were used at night to catch impala in
the Kaokoveld. None of these animals, therefore,
had any previous experience of such operations
and as the whole population at this time was con-
centrated along the flood plain at Omuhonga, they
all stood an equal chance of being caught. During
the catching operation in September 1969 it was
decided to concentrate on females and only a few
males were caught, The femnales however were still
being caught in a completely random way with no
selection as to age.

As the impala are seasonal breeders the young born
during a lambing season consist of an easily re-
cognizable group of individuals until their second
year. During this time they are distinguishable by
their body size and the size of their horns.

During the November 1968 catching operation the
population thus consisted of animals approximately
20 months old and animals over two years. The
animals caught were grouped into two age classes
namely adult and juveniles. The latter consisted of
animals nine months old to twenty months old.
The females caught during September 1969 were
divided into age classes according to weight and
thus consisted of animals up to eight months old,
20 months old, 32 months old and fully grown
animals.

Only the figures obtained during the first 10 nights
in November 1968 were used as basis for working
out the population structure. The figures obtained
during September 1969 were used as a basis to
determine the age structure in the female sex class.
According to Table 1 juveniles form 20.4 per cent
of the population while the adult females (58.1
per cent) and the adult males (21.5 per cent) form
the remaining 79.6 per cent. The male:female ratio
for the whole population is 1:2.1, the male:female
ratio for adults is 1:2.7, while the male:female
ratio for juveniles is 1:0.9. The juvenile:aduit
ratio is nearly 1:3.9.

Table 1. The black-faced impala population structure,
Kaolkoveld South West Africa.

Numbers l Ratio
Male | F& | Total | Male | TS
male male
Juveniles 10 9 | 19 1 0.9
Adults 20 | 34 | 74 1 2.7
Total population 30 | 63 | 93 1 21

The same trend is observable when the figures for
the females caught during 1969 are studied. The
juvenile females (eight months old) form 24.9 per
cent of the total females caught, this is 4.5 per cent
higher than the percentage juveniles for the whole
population sample caught during November 1969.
Stewart and Stewart (1966) did a survey in the Mku-
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Table 2. Females caught during September 19692 in age
classes according to weight, (Kilograms).

= 8 months | £ 20 months| *32 months Mature
23.6 40.8 47.2 49.9
27.2 41.7 46,3 490
29.0 42.6 454 51.7
31.8 40.8 46.3 49.1
26.8 41.7 46.3 49.1
30.8 44.5 51.7
33.1 51.3
499

50.8

% of total population

24.9 18.0 214 35.7

zi Game Reserve to determine sex and age ratios
of impala in Natal. The result is shown in table 3.
The figures show striking similarities with the fi-
gures obtained in the IKaokoveld. In Miuzi the
juveniles also form the smaller part of the po-
pulation e.g. 21.2 per cent, while the adult females
(55.7 per cent) and adult males {23.1 per cent) form
the remaining 78.8 per cent. Even the male:fe-
male ratio for the different age groups shows a
similarity.

Table 3. The population structure of impala in Mkuzi Game
Reserve, Natal. (Numbers after Stewart and Stewart, 1966).

Numbers Ratio
Male | P& trotal | mate | FS

Juveniles 433 400| 835|108 | 1
Adults 004 (2184 (3088 (1 2.4
Total population 1337|2584 (3921 |1 1.9

If one assumes therefore that the Mkuzi Game Re-
serve’s population structure of impala is normal,
it follows that the population structure of the black-
faced impala must likewise be normal. With the
present recruitment rate they were beginning to
have problems of over-population in Mlkuzi while
with similar recruitment rates the population in
the Kaolkoveld is declining. If this reduction was due
to inherent faulty population dynamics it must have
shown in the sex and age ratios, which is not the
case. One must come to the conclusion that the
present state of affairs in the Kaokoveld is due to
external factors, and given the opportunity the popu-
lation of black-faced impala might well re-estab-
iish itself.

There are certain doubis as to the accuracy of the
figures obtained in the Kaokoveld, owing mainly
to the fact that so few were caught. It is also
possible that the females and juveniles are more
cautious than the males and that certain age groups
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learned faster than others to move away when they
saw or heard the capture team. It was felt, how-
ever, that until a full research project is initiated on
these animals, the information may give some indi-
cation on the present state of affairs. Furthermore,
they compare favourably with the findings of Stew-
art and Stewart {1966) in Natal.

V. SOCIAL STRUCTURE

It is well known that impala form female herds and
male herds, Shortridge (1934), Ansell {1960) and
Schenkel and Schenkel (1966). Normally the female
herds also contain the young of the season and/or
the previous season. The female herds are usually
accompanied by a dominant male.

Observations on herd size were made whenever
the opportunity arose. The observations were com-
piled into figure 1. Normally herds tend to be com-
posed of three to fifteen individuals. However,
herds consisting of 21 individuals were seen twice.
Un!ortunately no accurate figures were obtained of
herd sizes during or shortly after the lambing sea-
son, but one can expect breeding herds to be slight-
ly larger. These larger herds split up into smaller
herds again, soon after all the lambs of the season
have been born. This might be ascribed to the
disturbance factor caused by the dogs and Ovahim-
ba youngsters and to the topography of their area
which discourages large herds. This occurrence of
small or splinter herds was also noticed at Omuhon-
ga where the greatest concentration of black-faced
impala in the Kaokoveld occurs. At Omuhonga the
total population numbers 450 to 500 individuals,
but rarely were herds exceeding 15 animals seen.
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Figure 1. Distribution of herd sizes for the black-faced
impala in South West Africa.

Solitary males or just two individuals are often ep-
countered. Although no solitary females were ever
observed the author once came across a female:
with a juvenile of approximately six months old with
her and although considerable time was spent in
the area no other blaci-faced impala were observed. -
On other occasions a pair of females were observed :
alone.

During the night these herds congregate in open :
localities to lie up. Disused patches opened up by
the shifting cultivation practices of the Ovahimbas
along the Omuhonga flood plain are especially fa- -
voured. Elsewhere the open glades are used. Be
tween 50 to 150 individuals may lie up in such an
open spot. Whether these congregations form a
single herd or whether they are separate Eroups re
mains a debatable point and more observations are :
required. The author is under the impression how-
ever that this habit must have a survival value in _
that a more vigilant watch can be kept against .
predators at night, while during the day the smaller
herds are more difficult to track down.

In these clearings, favoured by the black-faced :
impala, large roughly circular patches of accumuiat- -
ed droppings can be observed. By looking for fresh -
droppings on these dung heaps one can quickly
determine where the different groups of black:
faced impala in a certain locality are spending their =
nights.

It was noticed that the dik-dik, which share this
habitat with the black-faced impala also frequently -
use the same dung piles (Tinley 1969). :

VI. GROWTH RATES

Owing to practical considerations not all the ani-
mals caught could be weighed and measured. More
information was gathered about the females than
the males, but it is doubtful as to whether it will
have a marked influence on these calculations.
Few fully mature males were caught and the highest
maximum weight might be slightly higher than the
figure given here. This again will only have a limited
influence on the calculated average weight for fully
matured male animals.

At birth the lambs weigh approximately 5 kilo-
gram. During the first nine months they pick up
weight at the rate of approximately 2.69 kg/month
for the males and 2.58 kg/month for the females.
During the following 12 months the weight gain
is approximately 1.34 kg/month for the males and
approximately .95 kg/month for the females. The
rate at which they gain weight in the following
months is less. From their 22nd month they gain
weight at about .79 kg/month and .63 kg/month
for the males and females respectively. (See Figure
2).

As can be seen in figure 2 the rate of growth
during the first 20 to 22 months is very marked.
During this period the males increase in height
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(measured at shoulder) at a rate of .65 cms/month
and the females at a rate of .50 cms/month. During
the following year the growth rate slows down and
the males only gain .26 cms/month and the fe-
males .12 cms/month. After the 32nd month the fe-
males show a very small height increment. The
males however gain an average of 3.9 cms after
the 32nd month. Despite this the females gain nearly
as much in weight as the males do. The average is
6 kg in the females as against the 0 kg in the
males (See figure 2).

VII. REPRODUCTION

In Natal the lambing season of A. melampus starts
in November and by the end of March all the
lambs have been dropped (Stewart and Stewart,
1966). In the Kruger National Park the lambing
season is given as “‘usually in November and De-
cember” (Labuschagne and van der Merwe, 1963).
In the Kaokoveld the impala appears to have a short
and marked lambing season which might be attri-
buted to the equally short rainy season. It was
observed that the black-faced impala usually start
dropping their lambs at the very end of December
with a peak in January. By February new-born lambs
were rarely seen. The breeding dates for the females
translocated during the past two years were be-
tween the 20th December and the 15th January.
Of the 28 females translocated to Otjovasandu
during November 1969, 10 were under two years of
age. All the other females dropped lambs, which
indicates a high lambing percentage. At Namutoni
one of the translocated biack-faced impala females
had a pair of twins. One of the lambs was totally
ignored despite the fact that it was in excellent
health, and it eventually died (R. Biggs, 1970).

VIII. ENDOPARASITES AND EC-
TOPARASITES

Endo- and ectoparasites were collected only during
the dry season. It might well be that the degree
of infestation varies during the different seasons of
the year. It is known, however, that contamination
is usually relatively low in the more arid parts of
Southern Africa,

Post mortems were conducted on 9 animals, Only
four of these animals had any internal parasites
and even so the degree of infestation was very low.
In three of the animals hookworm lesions {Coope-
rioides hepatica) were found. In two of the ani-
mals Haemonchus bedfordi were found. According
to Dr. A. Verster (pers. com. 1969) both of these
endoparasifes are also found in the Transvaal
Aepyceros melampus.

Unfortunately no information could be gathered on
the actual degree of parasitism in the Transvaal and
Natal populations of impala.

Ticks were confined to the scrotal and anal regions
and also in external ear canals of the animals. The
degree of infestation however was low and only an
average of four to ten ticks were found Per animal;
In the external ear canals however the degree of
infestation was markedly higher. The latter infestg:
tion were formed mainly by immature stages.

The following ectoparasites were found:

Rhipicephalus duttoni
R. evertsi mimeticus
R. capensis

R. oculatus

IX.SUMMARY

Information on black-faced impala was gathere
during the catching operations in 1968, 1969 and-
also during infrequent encountiers over a period of
four years. In the Kaokoveld the distribution of th
black-faced impala is limited to areas with suitabl
vegetation, cover and possibly the availability o
open water. These localities usually comprise a
dense riverine vegetation zone bordering on vege-
tation zones of moderate density. A detailed de-
scription is given in the black-faced impala’s dis-
tribution areas.

A description is given of the feeding habits as
well as a list of food plants. Apart from compe-
tition with domestic livestock no direct competi-
tion with other animals sharing the black-faced im-
pala’s habitat was noticed.

Apart.from man, the leopard is the most impor-
tant single predator of the black-faced impala in
the Kaokoveld.

The population dynamics of the black-faced impa-
la in South West Africa show marked similarities
with the figures obtained from the Mltuzi Game
Reserve's impala population in WNatal. Herds
seem to be composed of three to fifteen individuals,
A description is given of the growth rate of the
impala. The most rapid growth occurs during the
first 20 to 22 months after which it slows down.
The lambing season usually starts towards the end
of December with a peak in January.

Infestation by endo- and ectoparasites is relatively
low.
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. INTRODUCTION

The plains zebra Equus burchelli antiguorimn H.
Smith, 1841 is one of the most numerous ungulate
species in the Etosha National Park and it’s mi-
gratory patterns and seasonal movements have ne-
ver been fully understood. In order to clarify the
sometimes confusing migrations a number of zebra
were captured with drugs and marked with neck-
bands so that more definite information could be
obtained. At the same time blood samples were
collected {rom the immobilised animals for a study
on the blood proteins of equidae by Prof. D. R.
Osterhoff of the Faculty of Veterinary Science,
Onderstepoort and accurate body measurements of
the zebra were taken. The results of the migration
study which were made possible by being able to
positively identify individually marked animals at
various stages of their movements in the Park will
be published separately in a later paper.

Before M—99 (Reckitt) became available as an
irnmobilising drug other compounds such as nico-
tine salicylate, (Grzimek 1961); succinylcholine
chloride, {Talbot and Lamprey 1961; van Niekerk
1963; Bigalke 1965); and gallamine triethiodide,
(Talbot and Talbot 1962; and Bigallte 1962), were
used for capturing free-ranging zebra in East, South
and South West Africa. Nicotine alkaloids are high-
ly toxic and dangerous to humans handling the
drugs because they can be absorbed directly through
the skin. In animals the drug first acts by stimula-
ting the central nervous system often producing
convulsions, followed by depression and paralysis.
No antidote is available. Using succinylcholine chlo-
ride Talbot and Lamprey (loc.cit.) found that al-
though the majority of zebra were excellent sub-
jects for immobilisation, the tolerance of the drug
varied among individuals and several deaths were
recorded after an apparently safe dose was injected.
The zebra were immobilised for periods of 8 to
22 minutes which would have been insufficient
time for our requirements. Another serious disad-
vantage of using succinycholine chloride is that the
potency is affected by heat resulting in deteriora-
tion of the drug. In subtropical climates such as
that of Etosha National Park (Latitude 19° South)
this factor would have been an important practical
consideration.

Both Bigalke and the Talbots (loc.cit.) found galla-
mine triethiodide unsuitable for zebra capture be-
cause of the critical tolerances. A dosage-rate of
1.3 mg/lb. was found ineffective and 1.4 mg/lb.
produced paralysis of the respiratory muscles and
subsequent death.

Graham — Jones (1964) working mainly on captive
wild animals commented that zebra were extremely
difficult animals to sedate and anaesthetise, and
found that paralytic’hypnotic/sedative amnesia
combinations were less effective in zebra than in
other species.

The promising results, wide safety-margin, good
tolerance and low toxicity of M—99 (Reckitt) and
the rapid reversal of narcosis by morphine anta--
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gonists reported by Harthoorn (1965(a)), Harthoorn
and Bligh (1965), King and Klingel (1965), Pienaar
et al (1966} and Ebedes (1969) influenced the writer
to use this compound for capturing zebra for the
marking project. In this paper the results obtained
from capturing fifty zebra with M—99 in combina-
tion with other drugs such as acepromazine (“Ace-
tvlpromazine”, Boots), triflupromazine hydrochlori-
de (“Siquil”, Squibb ILaboratory), phencyclidine
hydrochloride (“Sernylan Parenteral” Parke, Davis
and Company) and hyoscine hydrobromide (B.P.)
are discussed.

II. DRUGS

1. M — 99 (Reckitt)

M—99 (Reckitt) or Etorphine hydrochloride is a
powerful synthetic morphine-like narcotic com-
pound with a wide safety-margin and good toler-
ance. The narcotic effect can rapidly be reversed
by the injection of a morphine antagonist. Small
quantities of the compound produce anaesthesia
and analgesia in ungulate animals.

M—99 (Reckitt) is available in powder-form and
solutions containing 20 milligrams and 10 milli-
grams per mi. were prepared by us. A supply of
M-99 (Reckitt) was given to the writer for in-
vestigational use by Reckitt and Sons Lid., Dansom
Lane, Hull, England. Reckitt and Colman (Africa)
Ltd., P.O. Box 1097, Cape Town, now control all
supplies of M—99 for use on wild animals outside
the United States of America.

2. Hyoscine Hydrobromide (B.P.)

(Burroughs Wellcome & Co.)

Hyoscine hydrobromide or scopolamine has an
atropine-like action, depresses the central nervous
system, produces general sedation with morphine
and morphine analogues and is a powerful mydratic
{Krantz and Carr, 1951).

Hyoscine hydrobromide is mainly used in immabi-
lising mixtures because of it's potentiating effect
on tranquillizers and narcotic drugs (Harthoorn
1965, (a). It also causes mydriasis which may hasten
the capture of the animal because of it’s inability
to see properly.

Hyoscine hydrobromide is obtainable in powder
form and multidose solutions of 100 milligrams
per ml. were prepared.

3. “Sernylan” (Parke, Davis and Company)

Sernylan or phencyclidine hydrochloride is a neu-
roleptic drug with anaesthetic properties. Sernylan
is rapidly absorbed and potentiates narcotics and
anaesthetics, (Harthoorn 1965 (a)). It is a useful
drug for immobilising carnivorous mammals (Ebe-
des, 1968).

Multi-dose solutions of Sernylan 100 milligrams pe
ml, were ohtained from the manufacturers, Parlg
Davis and Company, Isando, Transvaal.

4. “Acetylpromazine” {Boots Pure Drug
Company) )

Acetylpromazine or Acepromazine maleate, a phe.
nothiazine derivative, is a rapidly-absorbed, fast:
acting and paotent tranquillizer. I¥'s action s po-
tentiated by narcotics (Pienaar, 1966). Multi-dose
solutions of 10 milligrams per ml. and 20 milli-
grams per ml. were purchased from Messrs. A, S,
Ruffel and Co., P.O. Box 2905, Windhoek.

5. “8iquil” (Squibb Laboratories)

Siquil or triflupromazine hydrochloride is a Po-
tent phenothiazine derivative with 3 to 5 times
the activity of chlorpromazine. Siquil prolongs and
intensifies the action of many central nervous Sys-
tem depressants including narcotics. Multi-dosa
solutions of 20 milligram per mi. were obtained
from the manufacturers, Squibb Laboratories, Isan-
do, Transvaal.

III. ANTIDOTES (MORPHINE AN- |
TAGONISTS)

One of the main advantages of using M—99 to
capture wild ugulates is that the narcotic e fect
can rapidly be teversed or counteracted by mor-
phine antagonists. The captured narcotised animal
can therefore be revived and released immediately
after capture. Three morphine antagonists are pre-
sently available; one of them Diprencrphine hy-
drochloride or R & S 5050—M HC1 {Reckitt and
Sons) has only recently been released for investi-
gational use.

Although the exact mode of action of morphine -
antagonists is not known it is possible that they
compete with morphine and similar drugs for occu-
pation of the receptor sites in the brain. (Bentiey,
1964).

1. "Lethidrone” (Nalorphine Hyd-
robromide) (Burroughs Wellcome and Com-

pany).

Lethidrone (B.W. & Co.) is N-allylnormorphine
hydrobromide and is a specific morphine anta-
gonist. It is available as a water-soluble powder
or in multi-dose solutions of 20 milligrams per
ml. from the manufacturers.

2. M —285 (Reckitt) or Cyprenorphine
Hydrochloride {Reckitt).

M-—285 (Reckitt is a specific M-—99 {Reclitt)
antagonist and produces a rapid and complete re-
versal of the immobilisation effects produced by
M—99. It’s potency is up to 35 times greater than




nalorphine hydrobromide. The recommended do-
sage-ratio of M—285 to M—99 is 2.5:1.

Supplies of M—285 in powder form were made
available to the writer for investigational use by
Reckitt & Sons, Dansom Lane, Hull, England,
but is now available from the South African Com-
pany, Reckitt and Colman (Africa )Ltd., P.O. Box
1097, Cape Town.

3 R&S 5050 — M (Reckitt) or Diprenor-
phine Hydrochloride (Reckitt)

R & S 5050 — M is a new M—99 antagonist de-
veloped by Reckitt and Sons. The recommended
dosage-ratio of R & 8 5050 — M to M—99 is
1:1, however the drug is still in the initial in-
vestigational stages and has not been exiensively
cvaluated (J. Visser, 1968, pers. comm.). R & §
550 — M was supplied to the writer for investi-
gational use by Reckitt and Colman (Afrlca) Ltd.,
P.O. Box 1097, Cape Town.

IV.. METHODS

The apparatus used mainly for darting the zebra
was the Palmer Powder Charge Cap-Chur Gun with
standard Palmer 1 ml, 2 ml. and 3 ml. volume
projectile darts [itted with 1" and 1Y%:" length
barbed needles (Palmer Chemical & Egquipment
Co.). Occasionally the Palmer Short Range Projectile
{gas operated) was used when the zebra could be
approached from a close range. The darts were
sterilised before use and were only used once be-
cause the projectory and flight of darts used for
more than one darting was found to be erratic
and unreliable.

Two methods were used for approaching and dar-
ting the zebra:

(i) Darting from a moving Land Rover, On the
open shortgrass plains west of the Etosha Salina
this was the only practical method of approaching
and darting the zebra particularly during the rainy
season, The zebra were pursued at speeds of 20
to 35 miles per hour and darted from a distance
of 5 to 25 yards.

(ii) Stalking in a Land Rover. On the Andoni
Plain north of Namutoni Rest Camp and at water-
holes, zebra were stalked in a Land Rover as they
approached the water and were darted from a
distance which varied from 35 to 60 yards.

All relevant information pertaining to the drugs and
dosages used, dart sites, distance, down-times, re-
action after Immobilisation, rectal temperature,
heart-rate, respiration-rate, external temperature
and humidity, body-measurements, marling mate-
rials and techniques, additional therapy eic,, were
recorded on standardised departmental immobili-
ation forms.

CAPTURE OF ZEHRA WITH 3-89 GO

{a} Weight.

The weights of all the zebra were based on esti-
mations.

(b) Age.

Ageing was based on Klingel's ageing criteria of
zebra {Klingel, 1965). After a visit to the Etosha
National Park in 1965, Klingel (pers. comm.) es-
tablished that there were no significant differences
in the dental wear of East African and South West
African plains zebra.

{c) Dart site.

Whenever possible it was attempted to dart the
animals in a thick muscular area such as the shoul-
der or hindquarter (hip) so that the drugs could
be absorbed rapidly in arcas of good vascularity.
However, because of the occasional erratic flight
of the darts, bumpy conditions when Firing from
a moving motor-vehicle, the influence of strong
winds deflecting the darts and misjudgement of
distance, zebra were sometimes darted in the thorax
and other areas as noted in the Tables.

{d) Down-time or immobilisation time.

The time-lapse from the moment the dart hit the
animal until it became recumbent was determined
on a stopwatch. Immobilised zebra usually assumed
a position of lateral recumbency.

{e) Recovery Time.

The recovery time is the time recorded from the
moment the antagonist was injected until the ani-
mal showed signs of recovery and regained it’s
feet. By m]ectmg the antagonist intravenously, re-
versal of narcosis and recovery was often dramatic
and rapid (Plate 1). Because the neckband used for
marking the zebra sometimes hindered the injec-
tion of the antagonist into the jugular vein, the
superficial ear veins were found suitable. In a few
cases the injection needle accidentally slipped out
of the thin ear vein and a portion of the anta-
gomnist was injected subcutaneously resulting in lon-
ger recovery times. Intramuscular injection of the
antagonist resulted in a less dramatic, smoother
and more gradual recovery. No antagonist was in-
jected into zebra N1, TABLE 1, because he was
not [ully immobilised. The amount of antagonist
injected into zebra GW1, TABLE 3 was not re-
corded on the immobilisation data form.

To counteract possibie stress factors and infections
which could have resulted fromn the capture, the
zebra were routinely injected with antibiotics, corti-
costeroid preparations and vitamins, particularly
Vitamins A.D. and E and the najority were innocu-
lated against anthrax with 1 ml. Onderstepoort
Anthrax Spore Vaccine.

V. RESULTS

The results obtained from immobilising 50 plains
zebra in the Etosha National Park are summarised
in TABLES 1, 2, 3 and 4.
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Plate 1. Recovery of marked zebra after injection of antagonist R & § 5050-M {Reckift). Photo R. Boriand.

In TABLE 1 there is a lot of scatter because ex-
perience was being gained by the writer in drug-
dosages, drug-combinations and darting techniques.

In TABLE 2 the dosage of M—99 and Acetyl-
promazine was kept constant, hyoscine hydrobro-
mide was excluded from the drug-mixture and ze-
bra of approximately the same weight and age-
group were selected for immobilisation.

In TABLE 3 the Acetylpromazine in the drug-
mixture was replaced with another tranquillizer
— triflupromazine (“Siquil”, Squibb Laboratories)
at the same dosage rate viz. 20 milligrams per ani-
mal.

In TABLE 4 the dosage of M—99 was increased
by 0.50 milligram (or 1 microgram per lb. body-
weight) and Acetylpromazine and hyoscine hydro-
bromide were again included in the drug-mixture
to determine if the down-time or immabilisation
time couid be lowered. The new M—99 antagonist
R & S 5050 — M was used instead of Lethidrone
and M—285 to evaluate it’s efficacy.

In TABLE 5 the grouped data from TABLES 2, 3
and 4 are summarised.

All the zebra were immobilised satisfactorily and
could be marked and measured without additional
restraint.

The rectal temperatures of the immabilised zebra

were taken shortly after they were recumbent. There

was little difference in the average rectal tempera-
tures of the zebra immobilised with combinations

of M—99 plus acetylpromazine and M—99 plus.

triflupromazine. A rise of 1°F was observed in
the average temperatures of zebra immobilised with
a higher dosage of M —99 plus acetylpromazine and
hyoscine hydrobromide. The external environmen-
tal temperature and humidity was measured with

a whirling hygrometer at each immobilisation. The

average external temperature was 84.4°F, lowest
temperature 77°F and highest 94°F. High rectal

temperatures were usually recorded when the im-

mobilisation time exceeded 10 minuies. The higher
rectal temperatures could not be correlated to high
external temperatures or to the effects of the
tranquillizers, but probably resuited from the in-
creased muscular activity caused by the animal runn-
ing a longer distance before becoming immobilised.

The normal pulse and respiration-rates of resting
zebra are not known to the writer. Average pulse-

rates and respiration-rates recorded from 24 zebra

shortly after they were recumbent were 82 per
minute and 20 per minute respectively. Gibbons,
(1966) gives the normal resting pulse-rate for ma-

ture horses as 28—40 per minute and the normal:

resting respiratory-rate for mature horses as 8—16
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per minute. Harthoorn (1965(b)) suggested that
M~--99 might have a specific effect on the heart
of the donkey because in some instances the pulse-
rate doubled and even trebled after M—99 was
injected intravenously. Although high pulse-rates
were recorded in the zebra, the effect on the heart
appears to be transient because the zebra were
normal in every respect after recovery from the
narcosis.

VL. DISCUSSION

Although there is a lot of scatter in TABLE 1, two-
thirds of the zebra were immobilised in less than
15 minutes. These animals are split evenly between
those receiving hyoscine and those not receiving
the drug. Four of the five animals receiving Serny-
lan were immobilised in less than 15 minutes. The
numbers are too few to draw any firm conclusions,
but it was felt that because there is no antagonist
for Sernylan and because drug-mixtures should be
kept as simple as possible it did not merit in-
clusion in further drug-combinatiins. No conclu-
sions can be drawn from the one zebra, A5, that
was immobilised with only 2.25 milligram M—99,
However the down-time was 30 minutes and it
seemed beneficial to include tranquillizers in future
drug-mixtures because of the synergism and po-
tentiation of M—99 reported by various workers.

In TABLE 2 the dosage of M—99 and acetylproma-
zine was kept constant and zebra of approxi-
mately the same weight and age group were selected
for darting. Hyoscine was excluded from the mix-
ture and results indicate that there is no justi’i-
cation for it's use in the immobilisation of zebra
on open plains. In thick bush or overgrown en-
vironments hyoscine will be beneficial because the
mydriatic effect of the drug will result in more
rapid capture as a result of the affected animals
being impeded by branches and bushes (Pienaar.
per. comum.).

When zebra were immobilised with a slightly in-
creased dosage of M—99, and triflupromazine HCL.
was used instead of acetylpromazine (TABLE 3),
the difference in average down-times was approxi-
mately one minute. This is possibly an indication
that the two tranquillizers are similar in action
at the dosage-rate of 20 milligrams per animal.

In an attempt to immobilise zebra in a shorter
time, the M—99 dosage was increased to 3 milli-
grams per animal (5.0 microgram per Ib.), and
hyoscine hydrobromide was again included in the
mixture {TABLE 4). No significant decrease in
immeobilisation time was achieved which once again
indicated that hyoscine could be left out of future
drug-combinations for zebra. Although the writer
realises that the rapidity of immobilisation is de-
pendent on the rate of absorbtion of the drugs and
their effect on the central nervous system, he was
unable to consistently achieve the rapid immobili-
sation times of 3 minutes reported by Harthoorn
and Bligh (loc. cit). Increased dosage-rates of M—
99, from 4 microgram per Ib. to 5 microgram per
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lb. also did not significantly affect the immobili-
sation-times. The differences in our findings are
most probably due to nutritional, physiological and
subspecies differences between East African and
South West African zebra. Zebra in Etosha Na-
tional Park probably have an increased tolerance
tor M—989,

All the zebra recovered completely alter one of
the three morphine antagonists were injected. Three
parenteral roufes were used, viz. intravenous, in-
tramuscular and accidentally the subcutaneous
route. It appears from the results that nalorphine
hydrobromide, (‘‘Lethidrone” B.W. & Co.) produced
the most rapid recoveries, followed by diprenor-
phine hydrochloride, (R & S 505 0— M (Reckitt).
The recovery with R & S 5050 — M was
smoother and with less excitement than when either
“Lethidrone’” or M — 285 were used.

No mortality or detrimental side-effects as a result
of the drugs were recorded in any of the zebra
and the majority of the marked zebra were seen on
subsequent occasions. Marked mares rejoined their
Families shortly after they had recovered from the
immobilisation.

VII. CONCLUSION

1. For all practical purposes highly satisfactory re-
sults were obtained when 50 plains zebra in the
Etosha Nationa! Paric were immobilised with average
doses of 4 to 5 microgram/lb. M—99 in combi-
nation with various other drugs such as hyoscine
hydrobromide, phencyclidine hydrochloride, acetyl-
promazine and triflupromazine hydrochloride.

2. Plains zebra in the Etosha National Park have
an jncreased tolerance for M—99 compared with
plains zebra in East Africa.

3. Hyoscine hydrobromide does not appear to be
necessary in drug-combinations for immobilising
zebra on open grass plains, but may be useful in
dense and bushy terrain. The inclusion of hyoscine
hydrobromide at an average dosage-rate of 22.5
micrograms per 1b. did not significantly decrease the
immobilisation time.

4. The average rectal temperature of 28 zebra
taken shortly after immobilisation was 102.7°F.
The rectal temperatures were not influenced by
the immobilising drugs. High rectal temperatures
were caused by increased muscular activity when
immobilisation times exceeded 10 minutes.

5. The two tranquillizers, acetylpromazine and tri-
flupromazine are effective and safe tranquillizers
in drug-combination used for capturing zebra.

6. Three morphine and M—99 aniagonists “Lethi-
drone”, M—283 and & & S 5050 — M satisfactorily
reversed the narcotic effects of M—99 by intra-
venous, inframuscular or subcutaneous injection
routes. A new M—99 antagonist, Diprenorphine
hydrochloride (R & S 5050 — M, Reckiit) was found
suitable for antagonising M~99 at a ratio of 1:1
and 1:2.
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7. No mortality or detrimental side-effects were ob-
served at the various dosage-rates and drug-com-
binations.

VIII. SUMMARY

A total of 50 plains zebra were successfully cap-
tured with M—99 in combination with tranquilli-
zers such as acetylpromarzine, triflupromazine hy-
drochloride, phencyclidine hydrochloride and/or
hyoscine hydrobromide, and marked to facilitate
the study of zebra migrations in Etosha National
Park, South West Africa. The Palmer Powder
Charge Cap-Chur Gun and Palmer Short Range
Projector were used to fire 1 ml., 2 ml, and 3 ml.
projectile darts containing the drug-mixiures,

The details of the results are presented in five
Tables. At average dosage-rates of 4 to 5 micro-
gram per lb. M-—99, 28 to 32 microgram per lb.
acetylpromazine or 36 microgram per lb. triflu-
promazine hydrochloride and/or 22.5 microgram
huoscine hydrobromide per ib. the zebra were im-
mobilised in averape times of 9 to 11 minutes.

The rectal temperature, pulse-rates and respira-
tion-rates of some of the immobilised zebra are
recorded.

The benefits of adding hyoscine hydrobromide to
drug-combinations for immobilising zebra on open
plains is discussed. No significant lowering of im-
mobilisation times was achieved when hyoscine
hydrobromide was included in the drug-mixture at
average rates of 22.5 microgram per lb. Effective
immobilisation was obtained without any additional
restraint when M—99 was combined with either
acetylpromazine or triflupromazine hydrochloride.
Zebra in Etosha appear to have a higher tolerance
for M—99 compared with zebra in East Africa.

All the zebra recovered from the immobilisation
after parenteral injections of one of three different
morphine or M —99 antagonists. None of the ani-
mals died or suffered from detrimental side-effects
as a result of the capture technique.

A new M~ 99 antagonist, Diprenorphine hydrochlo-
ride (R & S 5050 — M, Reckitl) was used with
highly satisfactory results.
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Trionyx triunguis
(Forskal), a Reptile new to the
South West African Fauna

by
M. J. Penrith

State Museum Windhoek

The soft-shelled turtles of the genus Trionyx are
found in North America, Asia and Africa. In AE-
rica the genus is represented by a single species,
Trionyx triunguis (Forskal). This species has a wide
range of distribution in tropical and northern Af-
rica. The range is given by Loveridge and Williams
(1957) as stretching from Egypt to Kenya on the
east coast and from French West Africa to Angola
on the west coast. These authors give Benguela as
the southern-most record, but Laurent (1964) in
revising the reptiles of Angola did not list T.
friunguis. On two visits to Mogamedes examples
of T. iriunguis were seen in ornamental ponds
on the beach front, but their origin could not be
ascertained.

During September — October 1969 a joint ex-
pedition to southern Angola was undertaken by the
State Museum, Windhoek, the South African Mu-
.- seum, Cape Town, and the Instituto de Investigagéo
Cientifica de Angola, S4 de Bandeira. The main
purposes of the expedition were to collect small
mammals and to extend an ecological survey of
the intertidal fauna of rocky shores of South West
Africa, but where possible collections of fresh-
water fish were made as well. During a camp at
Foz do Cunene, approximately 7 km inland from
the mouth of the Kunene river, nightlines were set
to collect fish. The river at this point is about
20 m wide. Two large T. triunguis were hooked
on these lines. The smaller of the two was still
alive when landed and was cut Ioose, but the larger,
which had drowned, was kept.

This is the first record of the species from a
river within the South West African area, and is
the most southerly record both for T. trixnguis and
for the genus Trionyx.

The Kunene river specimen, now in the collection
of the State Museum, Windhoek (catalogue num-
ber S.M. 5779) (PLATE 1), has a total carapace
length of 492 mm and a width of 358 mm. The
hard section of the carapace is 264 mm long and
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220 mm wide, The width of the head (PLATE 2)
is 54 mm, the interorbital width 13 mm, and the
eye diameter 14.4 mm. When [reshly collected the
proboscis from tip to orbit was clearly longer than
the orbit diameter, but this unfortunately was not
accurately measured at the time of collecting. It
is not possible to give an accurafe length as the
proboscis was damaged and somewhat dehydrated
before the specimen reached Windhoek, since the
only way to preserve such a large specimen was
to inject it with formalin and store it in a poly-
thene bag in cotton-wool moistened with formalin.
The tail is short, not projecting beyond the carapace
margin posteriorly, The forefeet have the charac-
teristic three sharp crescentic folds of skin on the
anterior surface.

The dorsal colour is olive-grey with pale ocelli,
most numerous about the neck and anterior edges
of the carapace. The underside of the head and
neck is pale with a reticulate pattern of dark lines.
Very faint brown marbling is visible on the pla-
stromn.

The food of this species appears to have been the
source of some confusion. Loveridge and Wil-
liams (1957) list several authorities who have
claimed a vegetable diet, while others have stated
it to be carnivorous. Probably it will take any food
matter that it can obtain, animal or plant, living
or dead. The Kunene river examples were taken
on lines baited with fish fillets, but both were
taken in a reedy area between large boulders where
the fresh-water prawn Macrobrachium was com-
mon. Villiers (1958) has suggested that the jaws
of Trionyx iriunguis are modified according to the
diet. A diet of fish will result in sharp-edged jaws,
while a mollusc diet will cause the edges of the
jaws to become abraded and a broad masticating
surface to develop. The present specimen appears to
have sharp jaws, although it is not possible to
open the jaws f[ully without damaging them.

The records of Trionyx triunguis given for Angola
by Loveridge and Williams (1957) all appear to be
from the lower reaches of the rivers, This appears to
be the case in the Kunene river as well, as it is
unlikely that the presence of a reptile of the size
of T. triunguis in the higher, better-linown sections
of the river could have gone unnoticed. Several
authors (Duméril, 1860; Villiers, 1958} have recor-
ded examples of the species taken alive at sea
several miles from the land. It is probable that it
is in this manner that it has spread at least info
the drier extremes of its range. Flower (1933)
suggested a similar manner of dispersal for it along
the Palestine coasts. Along the Palestine coasts the
spread is said to be passive, the turtle being swept
along by the inshore currents. The inshore currents
along the southern Angolan coasts are northerly,
however, which suggests that T. friunguis will
swim actively along the coast. Even with the ability
to move from river to river in this manner, the
Kunene river is almost certainly the southernmost
possible limit of its range on the west coast of
Africa, as the next permanent river, the Orange
river, 15 about 1 400 km south of the Kunene.
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I am indebted to the Council for Scientific and
Industrial Research, by whom I was employed at
the time, for permission to accompany the expe-
dition, and to Mr. C. G. Coetzee, Director of the
State Museum, Windhoek, for inviting me.
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