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FOOD PREFERENCES OF TWO BLACK RHINOCEROS POPULATIONS 

John Goddard, Tsavo Research Project, Voi, Kenya 

SUMMARY 

Food preferences of two discrete black rhinoceros (Diceros bicornis L.) populations 
were studied in northern Tanzania from 1964-1966. Feeding rhinoceros were watched for a 
period of one hour, and the plants which they selected and rejected were identified, either as 
they were feeding or when they had moved on. A technique was used which provided an 
indication of the relative importance of certain plants in the diet. Observations were made in 
six different habitat types used by the rhinoceros during the wet and dry seasons. A total 
of 307 hours was spent actually watching feeding rhinoceros. Duriing this period they were 
observed eating 191 plant species from 49 botanical families. In all habitat types rhinoceros 
consume a wide variety of the spectrum of plants available, but are highly selective for herbs 
and shrubs. At certain periods of the year stenophagous characteristics are apparent, and the 
species shows a marked preference for legumes. Grasses make up a small proportion of the 
diet. 

INTRODUCTION 

During 1964-1966 an ecological and etho- 
logical study was made of two discrete 
black rhinoceros populations in northern 
Tanzania. One population occupies the 
caldera of Ngorongoro, and the other the 
vicinity of Olduvai Gorge on the eastern part 
of the Serengeti plains. During the study 
food preferences of the two populations were 
determined. A total of 165 hours was spent 
watching feeding rhinoceros in four different 
habitat types at Ngorongoro. At Olduvai 
142 hours of observation were completed 
in the two major habitat types. One hundred 
and eighty two rhinoceros were recorded in 
the two study areas during the three year 
period (Goddard, 1967). 

The two study areas vary considerably. 
The caldera of Ngorongoro consists mainly 
of open grassland interspersed with several 
marshes. Water is widely distributed and 
relatively abundant. The walls of the caldera 
consist mainly of scrub with some highland 
forest on the eastern and south-eastern parts. 
Mean annual rainfall on the caldera floor 
is 660.4 mm (26 in). 

The study area at Olduvai on the eastern 
part of the Serengeti plains is more typical 
of the thornbush habitat of the black rhino- 
ceros in Masailand. The area is bisected 

by the gorge which is covered in Acacia- 
Coniniiphora type woodland and scrub with 
extensive growths of wild sisal (Sunsevieria 
ehrenbergii Bak.). The remainder of the 
study area consists of open plains covered 
with severely eroded short grassland. Mean 
annual rainfall at Olduvai is 406.4 mm (16 in) 
and water supplies are sparse and widely 
scattered. 

METHOD 

Conventional methods of food habit deter- 
mination of large mammals could not be 
used with these populations. The collection 
of a representative sample of specimens, and 
subsequent analysis of stomach contents is 
not to be contemplated with the black 
rhinoceros, at least not in the caldera of 
Ngorongoro and Ollduvai Gorge. Because of 
the absence of a suitable method of identifi- 
cation of browse ii:ems in faecal samples, 
and the probability of the least digested 
browse making up .a proportionally greater 
content of the faecal bulk, this method was 
not attempted. As a result of these factors a 
method was used which was based on direct 
observation of feeding rhinoceros (Plate la). 
Observations were made from a Land-rover, 
from trees, and an foot, using 10x40 
binoculars. Because of the myopia of the 
black rhinoceros this method was very 
practical, and quite Feasible. 
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A feeding rhinoceros was watched for a 
period of one hour, and the plants which it 
selected and rejected were noted when it had 
moved on. At  Ngorongoro the docility of 
some rhinoceros made a close approach to 
them quite possible in a Land-rover. In a 
few cases it was feasible to observe the animal 
feeding from a distance of ten yards or less. 
Feeding animals were watched for a complete 
hour. If marked disturbance occurred, either 
resulting from the activity of the red-billed 
oxpecker (Buphagus erythrorhynchus Stanley), 
or from the confusion and alarm produced 
by human scent, the observation was dis- 
continued and the results discarded. 

The diet was appraised and food pre- 
ferences determined by recording a series of 
stations. A station was considered as the 
area covered by a hypothetical semi-circle in 
front of the feeding animal in which it could 
reach the plants available without moving 
its front feet. When it moved its front feet 
in order to reach new plants a new station 
was noted. The total number of stations 
visited during the one hour period was 
recorded, and a note made on the species 
which were available but rejected. Because of 
the small size of this hypothetical semi- 
circle, and the method of feeding of the black 
rhinoceros (predominantly a selective 
browser), only one plant species was usually 
taken at each station. If two species were 
taken at one station each species was recorded 
as constituting one half of a station. The 
number of stations at which a particular 
plant was selected was totalled and this 
total converted to a percentage of the total 
number of stations visited during the one 
hour period. A grand total of 11,707 stations 
was examined during the study period. 

In most habitat types it was difficult to 
observe, and accurately record, exactly 
how long a rhinoceros spent at each station, 
and a food preference method based on 
this kind of time system was not used in 
the field observations. However, observations 
were also made on the feeding habits of two 
tame rhinoceros in the Tsavo National Park, 
at Voi. One animal is 5-6 years old and the 
other is seven years. These animals are penned 
at night, but during the day are let out and 
allowed to roam and feed in the park in the 
vicinity of Voi. Observations were made 
on these animals simply by walking along- 
side the animal and recording the diet. 
When the diet was calculated on a percentage 
station basis, as used at Ngorongoro and 

Olduvai, and simultaneously calculated on a 
percentage time basis, it was found that 
both percentages showed close agreement. 
If, for. example, 100 stations were visited 
during the one hour period and 50 of these 
stations involved, the selection of one plant 
species then this plant species made up 50 
per cent. of the diet in that particular hour 
calculated on a station basis. When the time 
spent a t  each station was recorded, it was 
found that close to 50 per cent. of the actual 
feeding time during the hour was spent on 
eating this particular species. There are a few 
exceptions to this. For example, the tough, 
woody branches of Commiphora spp. are 
usually ignored, but on occasion one or 
two branches of these species are selected 
during the one hour period. On a station 
basis these make up a relatively small 
percentage of the total stations but as some 
considerable time is spent on chewing the 
tough stems before moving on, a relatively 
higher percentage of the total feeding time 
was spent browsing on these species. In the 
majority of cases, however, the two calcula- 
tions show approximate agreement. 

In view of this agreement diets were 
appraised by the following method. Each 
one hour observation period was examined 
and the number of stations at which a 
particular plant species was selected was 
determined. This was converted to a per- 
centage of the total stations visited during 
the one hour period. This percentage was 
in turn, converted to the equivalent per- 
centage proportion of one hour, assuming 
that the whole hour was taken up by active 
feeding. In fact, the proportion of each hour 
spent in actual feeding is fairly constant, 
so proportions were projected so as to 
constitute one complete hour of feeding. 
These hourly proportions were then added 
for each plant species and converted to a 
percentage of the total number of hours 
spent watching feeding rhinoceros in each 
habitat type during the wet and dry season. 
Results are shown in columns 1 and 2 of 
Tables 1-6 for the wet (November-April) and 
dry (May-October) seasons. These tables 
also indicate the relative composition of the 
diet by stations. The total number of stations 
for each plant species was determined, and 
this factor converted to a percentage of the 
total number of stations visited in each 
habitat type during each season. 

It is appreciated that the method does not 
give a precise measure of the bulk or volume 

2 



J. GODDARD 

of each plant species which is consumed. 
This was never intended. However, the 
amount of time spent at a station is governed 
to some extent by the amount of herbage 
that the rhinoceros can accommodate in its 
mouth, and hence the size of the bolus 
swallowed. When compared with the avail- 
ability and the dominants of the floral 
complex in each habitat type (described 
below) the method does, however, provide an 
indication of the relative importance of the 
various plant species. 

Rhinoceros were located in open areas 
simply by searching for them with binoculars 
from prominent viewpoints. In thick cover 
rhinoceros were located by four main 
methods: a) Observing and listening for the 
calls of the red-billed oxpecker, a close avian 
associate of the black rhinoceros. b) Listening 
for the sound of a rhinoceros eating. On a 
quiet morning or evening, this sound can 
be detected from a distance of over 365 m 
(400 yd) and the feeding animal located by 
this method. c) Observing dust “smoke”. 
Rhinoceros are extremely fond of lying in 
dust depressions made up of very fine 
particles of dry soil. When the animal exhales 
while lying in the soil a very fine cloud of 
dust “smoke” appears above the bush 
indicating the position of the rhinoceros. 
A tall tree was selected as close as possible 
to the animal, and the observer waited 
until the animal started to feed. d) Climbing 
tall trees and scanning the bush with bino- 
culars. 

Observations were made in all six habitat 
types but tended to concentrate in areas 
where it was feasible to obtain adequate data. 
At Ngorongoro a large percentage of the 
rhinoceros use the plains as part of their home 
range during the wet season and hence are 
out in the open and easy to observe. Thus 
62 per cent. (52 h) of the Ngorongoro hourly 
observations during the wet season were 
made in this habitat type. In the dry season 
the rhinoceros at Ngorongoro tend to feed 
actively mainly in the marsh areas of the 
caldera floor. Thus nearly 40 per cent..of the 
Ngorongoro hourly observations during the 
dry season were made in the marsh habitat. 
In the open areas data was relatively easy 
to obtain, but in the forest habitat, extremely 
difficult. Disturbances caused by oxpeckers, 
changes in wind direction, lack of adequate 
trees for observation, interference from 
the proximity of elephants (Loxodonta afri- 
cana Blumenbach), and the temperament of 

the rhinoceros, were all factors which 
account for the relatively low number of 
hourly observations in the forest and scrub 
habitat. In the forest habitat a t  Ngorongoro, 
for example, 25 hourly observations were 
started but only five hours of observations 
were completed suc:cessfully. 

HABITAT DESCRIPTION 

At Ngorongoro the four habitat types 
studied were plain, scrub, marsh and forest; 
at Olduvai, the two types concerned were 
the plain and the gorge. A brief description 
of each habitat type and the dominant flora 
available to the fee:ding rhinoceros is shown 
below. In both study areas a dominant plant 
species is one which makes up 20 per cent. or 
more of the total vegetative cover. Notes 
on floral dominance were obtained from 
Herlocker (1967). 

1. Plains habitat-Ngorongoro 
This is medium height4.6-1.5 m (2-5 ft) 

-grassland. Dominants are, in order of 
importance, Cynodon dactylon (L.) Pers., 
Digifaria scalaruni (Schweinf.) Chiov., Andro- 
pogon greenwayi Napper and Digitaria rnila- 
njiana (Rendle) Stapf. Other species which 
occur are Pennisetrirn rnezianurn Leeke and 
Setaria pdlide-fusctz (Schumach.) Stapf and 
C. E. Hubb. Herbs occur in very sparse 
scattered patches across the grassland with 
Solanuni incanum L., Cyathula orthacdntha 
Schinz and Pluchea rnonocephala E. A. Bruce 
as local dominants. In the long rains (Feb- 
ruary-April) small (less than 0.2 ha (0.5 
acre) in extent) sparse patches of clover 
(Trifoliurn masaiense Gillett) appear in this 
habitat type. 

2. Scrub habitat-Ngorongoro 
Observations were made in the bush areas 

of the eastern caldera wall. Lippia javanica 
Spreng. is dominant over medium height 
-0.6-1.5 m (2-5 ft)--grassland with Therneda 
triandra Forsk., Sporobolus jirnbriatus Nees, 
and Setaria sphacclata (Schumach.) Stapf 
and C. E. Hubbard ex Moss as dominants 
in the grass layer. 

3. Marsh habitat-Ngorongoro 
This is a permanent swamp covering an 

area of 3.1 km2 (1.2 sq. miles) known 
locally as the Munge swamp. Observations 
were made in the swamp itself, and along 
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the proximal two miles of the stream edge 
which feeds the swamp. The dominant 
species is Aeschynomene schimperi A. Rich. 
which forms a dense thicket with less common 
species such as Leersia hexandra Swartz, 
Panicum repens L. and Diplachne fusca (L.) 
Beauv. found in standing water. Sporobolus 
spicatus (Vahl) Kunth. and Cyperus laevigatus 
L. occur along the periphery of the swamp. 
A small-O.26 km2 (0.1 sq. mile)-patch of 
Cyperus immensus C.B.Cl. also occurs in 
the swamp. 

4. Forest habitat (Lerai Forest)-Ngorongoro 
This is a small-2.59 km2 (1.0 sq. mile)- 

forest of high woodland (the crown cover 
extends 9 m (c. 30 ft) or more). Acacia 
xanthophloea Benth. is dominant with scat- 
tered Acacia albida Del. to a height of 
9-10.7 m (c. 30-35 ft); Pluchea dioscorides 
DC. and Achyranthes aspera L. are dominants 
in the bush layer beneath the acacia canopy. 
Cyperus immensus is dominant in the swamp 
areas of this forest. The woodland is opening 
up markedly through the death of large 
mature trees in the overstorey. The destruc- 
tion of the overstorey has been accelerated 
by high water levels penetrating the forest 
from the rise in the lake level, and by 
destruction by elephant. With the opening 
up of the crown layer and the resultant 
increased penetration of sunlight Pluchea 
dioscorides has rapidly colonized the under- 
storey and forms a dense bush layer of 
1.8-2.4 m (6-8 ft) on the floor of the forest. 
As a result very sparse regeneration of 
Acacia has occurred. 

5. Plains habitat-Olduvai 
Open, short ( t 0 . 6  m (2 ft) high) grassland. 

Less than 2 per cent. of the total vegetative 
cover is made up of trees, shrubs, or herbs. 
Dominants are, in order of importance, 
Sporobolus marginatus Hochst. ex A. Rich., 
Digitaria macroblephara (Hack.) Stapf and 
the sedge Kyllinga sp. Herbs occur in very 
sparse scattered patches across the grass- 
land with Pluchea monocephala and Solanum 
incanum as local dominants. In some areas, 
especially along the edge of the gorge, 
erosion is so advanced that 50-60 per cent. 
of the soil has no vegetative cover whatever. 

6. Gorge habitat-Olduvai 
The main trough of Olduvai gorge. This 

consists of low woodland (trees less than 
9 m (30 ft) high), the crowns covering from 

20-70 per cent. of the ground. The only 
dominant is Commiphora madagascariensis 
Jacq. Lone Acacia tortilis (Forsk.) Hayne 
and Acacia mellifera (Vahl) Benth. also 
occur. Beneath the low woodland is an 
understorey of bush. The only dominant 
in the bush layer is Sansevieria ehrenbergii. 
Sub-dominants, in order of importance, are 
Euphorbia tirucalli L., Salvadora persica L. 
and Barleria eranthemoides R. Br. Inter- 
spersed among the bush layer is medium 
height4.6-1.5 m (2-5 ft)-grassland. Domi- 
nants in the grass layer are Pennisetum 
stramineum Peter, Cenchrus ciliaris L. and 
Dactyloctenium aegypfium (L.) Beauv. 

RESULTS 

Tables 1-6 show the food preferences of 
the black rhinoceros in the two study areas. 
No marked differences in the diet were 
noted according to sex or age so all obser- 
vations have been combined. Diets of calves 
(animals less than one year old) have not been 
considered, but the diet of immature and 
adult animals, regardless of sex, were very 
similar. 

Table 1 shows the food preferences of the 
rhinoceros on the plains habitat of Ngoro- 
ngoro. With the exception of one species, 
all herbs and shrubs available in this habitat 
type are eaten by the rhinoceros, but in 
varying quantities. The one exception is 
Heliotropium steudneri Vatke, a species 
which is consistently rejected by the rhino- 
ceros in this habitat type. The herb dominants 
(shown under habitat description) make up 
a relatively small part of the diet. Nearly 
60 per cent. of the diet is made up of legumes 
in both the wet and dry season. One herb 
dominant, Solanum incanum, is eaten, but 
is unpalatable in large quantities. It may 
be taken during the first quarter of an hourly 
observation only to be rejected completely 
at later stages. A marked preference is 
shown for the green, succulent legume 
Trifolium masaiense during the wet season, 
and the legume Zndigofera basifora Gillett 
during the dry season. Grass makes up a 
small proportion of the diet. 

Food preferences in the scrub habitat of 
Ngorongoro are shown in Table 2. Over 
50 per cent. of the diet consists of legumes 
at both seasons of the year. The herb domi- 
nant Lippia javanica makes up a relatively 
small part of the diet, especially during the 
dry season. 
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FOOD PREFERENCES OF BLACK RHINOCEROS 

Table 3 shows food preferences in the 
marsh habitat of Ngorongoro. Over 70 
plant species were selected in this marsh. 
Prior to 1966 the marsh consisted mainly 
of a choking mat of dry decaying sedges 
consisting of several species of Cyperus. 
Aeschynomene schimperi had been browsed 
heavily almost to ground level and did not 
regenerate beneath the mat of dry sedges. 
In  October 1965 the marsh was burnt 
completely. By April 1966 A .  schiniperi was 
established as a firm dominant over 10 ft 
high, and over 60 per cent. of the diet in  
this habitat type consisted of this legume 
during 1966. Prior to 1966 a relatively large 
part of the diet consisted of sedges of the 
genus Cyperus. Over the three year study 
period, however, available legumes made up 
nearly 25 per cent. of the diet. 

Food preferences in the forest habitat at 
Ngorongoro are shown’in Table 4. Domi- 
nants among the food available make up less 
than 5 per cent. of the diet during the wet 
season and approximately 25 per cent. 
during the dry season. A marked preference 
is shown for the herb Justicia betonica L. 
No observations were made in the swamp 
area of the forest. 

Table 5 shows the food preferences on the 
plains habitat in the vicinity of Olduvai gorge. 
The local herb dominants in this habitat 
type, i.e. Pluchea monocephala and Solanum 
incanum, constitute approximately 20 per 
cent. of the diet. Approximately 40 per cent. 
of the diet consists of legumes during the 
wet season and over 50 per cent. during the 
dry season. 

Food preferences in Olduvai gorge are 
shown in Table 6. With the exception of 
Heliotropiunt steudneri all herbs and shrubs 
available in  this habitat type are eaten. 
Sansevieria ehrenbergii, a dominant i n  this 
habitat type, makes up less than 3 per cent. 
of the diet. Only the flowers of this plant 
are eaten during the wet season, and the 
stalks are chewed and discarded during the 
dry season. Cissus quadrangularis L. is also 
chewed and discarded but usually only 
during the dry season. Chewing may con- 
tinue for 20 min after which the fibre is 
discarded. The three species of the genus 
Conimiphora are eaten but are usually left 
untouched. The finger euphorbia (Euphorbia 
tirucalli) is highly palatable and eaten in 
great quantities. This tree made up approxi- 
mately 25 per cent. of the diet during the wet 
season and over 70 per cent. of the diet 

during the dry season. All parts of this tree 
are eaten including the bark. Even in the 
areas of the gorge where this species is not a 
sub-dominant it is highly sought after. The 
rhinoceros uses its horns with great dexterity 
to obtain the higher branches of this tree. 
Straining upwards and placing its forelimbs 
on convenient lower branches, it wedges 
the higher branches between the anterior 
and posterior horns and simply walks 
backwards. I have seen higher branches up to 
7 in  in diameter snapped by this method. 
When the branch falls, almost all the branch- 
lets are consumed by the animal. The bark 
is removed with the tip of the anterior horn 
and the front premolars (Plate Ib). Van 
Rensburg (1963) has also reported a pre- 
ference for succulent Euphorbias in arid 
habitats. Lydekker (1926) states (p. 24): 
“In Somaliland these animals, i.e. black 
rhinoceros, have a great partiality for the 
giant euphorbias, which they uproot, and 
then chew the stems.” 

It is considered that the marked preference 
for the succulent, latex-bearing finger euphor- 
bia, and the chewing of xerophytic moisture- 
rich plants such as Sansevieria ehrenbergii 
and Cissusquadrangularis may be an adaption 
to obtaining water from the environment. 
The chewing habit is invariably seen only 
during the height of the dry season. From 
the study area at Olduvai considerable 
evidence accumulated showing that the 
rhinoceros remained attached to its very 
small home range through the height of the 
dry season, even when surface water supplies 
had completely dried out. There was no 
evidence that rhinoceros in these areas 
undertook long treks to water. Rhinoceros 
whose home range was adjacent to per- 
manent water made use of the water supply, 
but others (up to 27.4 km (17 miles) from 
the nearest permanent water during the dry 
season) did not. These however were all 
animals occupying a habitat where these 
xerophytic plants are relatively abundant. 
It is postulated that rhinoceros in this kind 
of habitat can survive without free water. 
The finger euphorbia was introduced from 
India (Dale and Greenway, 1961). It is 
interesting to speculate on the influence that 
the colonization and spread of this plant 
has had on utilization of arid habitats by 
this animal. 

The coprophagous habit of the black 
rhinoceros has been noted by Klingel ( 1  966). 
I have observed this habit on eight different 
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occasions but only in September and October, 
and in areas where legumes were extremely 
sparse or dry and sterile at that time of 
the year. The habit may well be a method of 
obtaining nitrogenous material contained in 
the dung, in the absence of a suitable rich 
source of protein contained in the legume. 

Table 7,shows a list of plants which were 
eaten by rhinoceros at Ngorongoro, which 
have not been included in Tables 1-6. These 
were collected from two sources: a) casual 
observation, b) records collected during 
an uncompleted one hour observation period. 
All tables also indicate the part of the plant 
that was eaten by the rhinoceros. 

TABLE I 

Additional list ofplanfs eaten by black rhiuo- 
ceros at Ngorongoro and Olduvai 

Acanthaceae 

Amaranthaceae 

Crassulaceae 

Gramineae 

Monechma sp. 

Amaranthus graecizans L. 
Pandiaka fasciculata Suess. 

Crassula granvikii Mildbr. 

Eleusine jaegeri Pilger 
Setaria verticillata L. (Beauv.) 

Stachys aculeolata Ho0k.f. 

Loranthus sp. 

Hibiscus fuscus Garcke 

Acacia xanthophloea Benth. 

Erythrina abyssinica Lam. ex DC. 
Indigofera microcharoides Taub. 
Lupinus princei Harms 
Rhynchosia memnonia (Del.) DC. 
Trifolium usambarense Taub. 
Vigna vexillata (L.) A. Rich. 

Solanum aculeastrum Dunal. 

Labiatae 

Loran thaceae 

Malvaceae 

Mimosaceae 

Papilionaceae 

Solanaceae 

*See footnote to Table 1 

Part eaten* 

A 

A 
A 

A 

IS 
A 

A 

A 

T 

T 

IS 
A 
T 
A 
A 
A 

LS 

DISCUSSION 
Rhinoceros in the two study areas were 

observed eating 191 species from 49 botanical 
families, and are strongly selective for herbs 
and shrubs. They thus select a wide variety 
from the spectrum of plants available, but 
show a marked preference for legumes. At 
certain times of the year the rhinoceros is 
highly selective, and not all specimens of a 
particular plant species available are eaten. 

On many occasions I have seen rhinoceros 
feeding through a homogeneous herb patch, 
and selecting only certain specimens of the 
same plant species. Others were sniffed but not 
eaten. Dry sterile specimens were invariably 
rejected, but on other occasions specimens 
which appeared identical with their neigh- 
bours were not accepted. Apparently the 
animal can detect which individuals of a 
plant species have a nutritive value. Grass is 
eaten, predominantly during the wet season. 
However, it constitutes a relatively small 
proportion of the diet and is usually rejected. 
Herbs which are green and succulent are 
preferred throughout the year. Several herb 
dominants, e.g. Lippia javanica, Plucliea dios- 
corides, and Solanutit incanuni soon become 
unpalatable in large quantities. Legumes on 
the other hand, especially the green succulent 
species such as Trifoliurn niasaiense and Latliy- 
rus hygrophilus Taub.,are highly palatable and 
eaten in large quantnties. The marked palata- 
bility of lucerne to captive black rhinoceros 
is probably significant. Several species make 
up a significant part of the diet during 
the wet season but only a small part of the 
diet in the dry season either because they 
are unavailable or because they are dry and 
sterile. Rhinoceros also eat plants which 
are considered highly toxic such as PIlyto- 
lacca dodecandra L'Herit. and Datura stra- 
monium L. 

Burning did not appear to have any 
marked unfavourable effect on the hat.:'nt of 
the rhinoceros at Ngorongoro. DurLd the 
study period six rhinoceros on the caldera 
wall had their home range burnt out corn- 
pletely. The animals, did not leave the area, 
but continued to browse on the charred 
shrubs without adkerse effect. In fact the 
regeneration of Acacia Iahai Benth. which 
was stimulated in some areas, favoured the 
rhinoceros. With the onset of the rains, and 
resultant stimulation of green growth, some 
rhinoceros continued to feed almost ex- 
clusively on charred Indigofera arrecta A. 
Rich., ignoring the non-leguminous green 
herbs which were appearing in the habitat. 
The total burning of the Munge marsh 
(described above) irnproved the habitat for 
the rhinoceros. The legume Aeschynomene 
schimperi was present before the fire but had 
been heavily browsed to ground level by 
rhinoceros and elephant. Most shoots failed 
to  regenerate under the thick mat of dry 
decaying sedges. The fire removed this 
competition and wlithin seven months this 
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legume covered over 75 per cent. of the marsh, 
in some areas the growth exceeding 3 m 
(c. 10 ft). Six rhinoceros from adjacent home 
ranges, which never before had been seen in 
the marsh, moved in and made extensive 
use of the habitat throughout the year. 

In Lerai Forest the dominant shrubs of 
the understorey are relatively unpalatable, 
and their rapid spread and colonization of 
the open areas prevents regeneration of 
Acacia. These dominant shrubs are also 
relatively unpalatable to the elephant. Ex- 
perimental use of selective herbicides to 
control these dominants would encourage 
regeneration of Acacia and undoubtedly 
improve the habitat for both these large 
mammals. 

In the wet season rhinoceros also make use 
of the heavily overgrazed parts of both 
study areas, especially at Olduvai. Herbs such 
as Solanum incanum, Indigofera basiJ7ora 
and Indigofera bogdanii Gillett quickly appear 
in these overgrazed areas, the two latter 
species being particularly palatable to the 
rhinoceros. Hence areas which are classified 
as inferior pasture for grazing mammals 
such as the wildebeest (Connochuetes taurinus 
(Burchell)) offer an excellent habitat for 
browsers such as the rhinoceros. Thus, 
heavily overgrazed areas are not necessarily 
detrimental, but may be considered as 
an essential part of an environment which 
supports a broad spectrum of herbivores. 
The maintenance of the marshes and marsh 
areas in Ngorongoro throughout the dry 
season is of considerable importance to the 
animal. 

In terms of numbers and biomass the 
closest food competitor to the rhinoceros at 
Ngorongoro is probably the Grant’s gazelle 
(Gazella granti Brooke). This opinion was 
based on casual observations of food habits 
of other herbivores in the caldera. These 
gazelle are not sedentary at Ngorongoro 
but make use of all parts of the caldera 
floor and walls, concentrating on the peri- 
pheral crater slopes during the dry season. 
They rarely enter dense bush or marshes 
for prolonged periods, and direct or serious 
food competition with rhinoceros probably 
does not occur to any great extent. 

The mean annual rainfall on the caldera 
floor at Ngorongoro is 660.4 mm (26 in) 
and at Olduvai 406.4 mm (16 in). During 
the study period the rhinoceros population 
density was established at one animal per 
3. I km2 (1.2 sq. miles) at Ngorongoro and one 
rhinoceros per 6.5 km2 (2.5 sq. miles) at 
Olduvai (Goddard, 1967). Considering the 
different rainfall patterns, the ‘observed 
densities, and the relative availability of 
legumes and green herbs and shrubs, it is sus- 
pected that the carrying capacity for the rhino- 
ceros at Ngorongoro is twice that of the area 
at Olduvai. Providing the habitats of the 
rhinoceros are not destroyed by encroaching 
cultivation, or by illegal cutting by the 
Masai, the future of the species in both 
study areas appears to be good. 
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Plate l a  
A tagged immature t?tale rhinoceros eating Pluchea monocephala on the plains habitar of Ngorongoro. 
The photograph slto1t.s how different combinations of tags allon an individital to be identified at a distance. 
and how the animal’s method of feeding also often allon’s the foodplant to hl? identified at a distance. 

Plate I h  
Branch of Euphorbia tirucalli L.  .sirowin,” hark which has heell retnoi.ed b!, n feedinn black rhinoceros. 




