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1. ABSTRACT,
The past and present distribution aof Black

Ehinoceros ( Diceros bicornis L.} in Rhodesia was examined

and it ie conciuded that the species occupied and still
exists in a wide range of environments, Three different
and relatively undisturbed habitata were studied wherein
population densities and relative ( lateral } cover factors
were asseased,

A new technique for measuring lateral cover is
explained and relative cover factors for each habitat ars
determined, Correlations were made between relative cover

factors and poovulation densities and the resulta show a

significant relationship between population density and

~available thicket ¢over and &AlSo 4 inverse relationship

between each animals reguirement for cover and available
cover in fthe habitat,

Observations from several areas, made during
capture operations, were brought into perspective and are
discussed, These include feeding habites, water requirements,
behaviour, repreduction, interspecific relationships, survival

and predation.
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2. INTRODUCTION,

Past records indicate that the Black Rhinoceros

(Piceros bicornis L.), hereafter referred to as rhine,

oceurred throughout Rhodesia in good mmmpers, The present
distribution shows a dyastic reduction of the former range
of this species and there are indications that atill further
contraction of its range is occurring; ultimately rhino will
probablylonly occur in the game reserves of Chewore, Mana
Pools, Matusadona, Chete, Chizarira, Gona-re-Zhou ( re.
introduced ) and in the northern part of Wankie National
Park { re-introduced ). In some of these game Teserves,
however, the species is mot secure,

The survival of the rhino in Rhodesia will depend
upont a thorough urnderstanding of its ecology and propex
management of the sanetmaries to which they will be finally
confined. The objectives of this study are %o determine factors
which affect the distribution and survival of the rhino in

Rhodesia with ém¥iéw to a better understanding of the

problems attached to the re-establishment of breeding nuclei
in areas of the apecies former range and the correct manage~
ment of populaticns in existing sanctuaries,

Roth {1967) recorded the distribution of rhino from
1865 to 1965; Wild and Fernandes (1967) produced a vegetation
map of Rhodesia ( The Flora Zambesiaca ); and the Rhodesian
Surveyor-General has produced maps detailing the country's
average rainfall ($958) and altitmdes (1965)+« -This literature
enabled me to correlate the broad environmental factors
aggocizted with the past and present distribution of rhino in
Rhodesia,

Goddaxrd { 1966 & 7 ), Roth and Child (1967), Child
{(1968), R.S5chenkel and L.Schenkel-Hulliger (1955) and Hitchins

{(1970), have produced papers on various facets on the ecology
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with others interested in the study of this species, parti-
cularly Hitching ( Hluhluwe Game Reserve } in this raspect,

and others, has alsoc contributed to the paper,
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3. APPROACH PO THE PRQJECT.

During the two year period of this study, I had to
prepare and execute Black Rhinc Capture Operations in the
Chipinga, Gokwe, 3hamva and Mount Darwin diastricts of Rhodesia
in addition to mwy normal station duties. Protracted absences
from my home station precluded any form of loeal study and
it is mainly for this reason that I confined my investigations
to the rhinec. |

The nearest undisturbed rhino populations are 700
niles from my home station and as the area in which captured
rhino were released into the @Gona-re-Zhou during 1970 & 1971,
is situated 100 miles north of it, detailed study of this
species from my home stailion was not possible. In addition,
the arduous nature of the work whilst captﬁie operatidnévgé;g_m”
in progress precluded any detailed study of habitats, although
gseveral other problems were investigated. As this paper deals

primarily with the subject of habitat, it iz necessary to

ocutline my approach to this study.

since 1964 ( with the exception of 1966 } and certain
observations made during this work were considered worthy of
further investigation., The most stiriking observation was an
apparent increase in population density with an increase in
available habitat cover. The main part of this study, therefore,
ig an investigation into this aspect of the rhine's ecology.- -
The problems attached to such an invesiigation
inecluded the assessment of the numerical size of several rhine
populations in habitats suitable for comparison and the defining
of home-ranges. In view of the time available {o complete this
study and the distances involved between suitable study arecas
and my home station, the determination of these factors in a
completely new study was considered to be impractical, I found

it necessary, therefore, to utilise my records and previous

reports on capture operations as a foundation for this study,

K
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Studies relating to rhino population densities,
home-range sizes and habitat cover assessments were confined
to the Binga District where three areas, Sizemba, Chininga
and Manzituba, provided the diverse habitat types required.
All three of these areas are well-known to me and both the
rhinp population size and the composite area ocoupied by the
sedentary population units, in each area, had already been
determined., For comparisons to be made between popnlation
densities and habitat cover factors, all that was necessary
was that the cover factor in each habitat should be measured.
All three study areas were re-visited in October, 1970, at
the height of the hot-dry season, when a full week was spent
in meaguring the cover in these areas.

quantitative feeding records were kept during the =~ ™7
capture operaticns at Mfurudei and Buya during June, July and
August, 1970, and these have been compared with subjective
observations in other areas in Rhodesia.

Although only three habitats have been selected for

the primary study in this paper, varied data on a2 wide range

of subjects have been collecied from several areas in the
country and therefore a good cross-section of conditions has
been exanined, with comperisong being made where possible,
This has enabled me, in the time available, 0 indicate the
broader habitat requiraﬁents of the opecies instead of merely
the narrow record from just one habifat.

In addition to the primary objective of this study,

virz., to correlated and determine the intensity of the relation-

" ship between rhine population densities and habitat cover, this

paper also seis out to discuss and give results of research
into several other factors affecting the disf{ribution and

aunrvival of rhino in Rhodesia,
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4. STUDY AREAS.

(1). The three main study areas in the Binge District,
Sizemba, Chininga and Manzituba, were chosen to measure ths
intensity of the relationshiy between rhino population
densities and available cover in the habitat, becauge =

{1). The three areas are not extensive in size,
varying between { approx.} 15 and 30 square miles in area,

{ii)., They are habitats which supported a known
rhino population { 42, 15 and 5 respectively ) and in which
the dry-scascon area occupied by the sedenfary units was alsc
known; the foundation information for this study was therefore
already %o hand.

{(iii). Bach of the three areas comprises a different
habitat tyge and the diverse cover conditions provided a basis
for comparison,

{(iv). 411 three areas had been subjected to similar
ecological pressuies resultant from fhe creation of lake Karibda,
at the time ¢f the study; this includes disturbance by man.

(v)e I have spent five years in the Binga District

{ 1964 = 68 )} and know all three areas intimately. In two of

the areas, Sizemba and Chininga, almost the entire rhino
population had heen captured and the third, Manzituba, was
the most important sector of the Chizarira Game Heserve for
which I was responsible,

The locations of these three ét&&y areas are shown
in Pig 1..

(2), The threze main study areas are deseribed as
follows.

{i). Sisemba.

Thig arsa is 17.83 square miles in extent and is
situated in Pribal Trust Land, west of the Sengwa Rivér mouth

on the ahores of Lake Kariba, It is bounded by the flooded

Sengwa River, Lake Kariba, broken hill couﬁtry and African

settlement, See Appendix 1., Map Fo. 2..
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(1). The three main study areas in the Binga District,

Sizemba, Chiningas and Manzituba, were chosen to measure the
intensity of the relationship between rhino population
densities and available cover in the habitat, because :-

{i). The three areas are not extensive in size,
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varying between ( approx.) 19 and 30 square mileg in areé.

{ii}. They are habltats which supported a known
rhino population ( 42, 15 and 5 respectively ) and in which
p— the dry-season area oecupied by the sedentary units was also
known; the foundation information for this study was therefore
already to hand.

(iii). Bach of the three areas comprises a different

habitat type and the diverse cover conditions provided a bhagis™ ™™

for comparison,

- {iv). 411 three areas had been subjected to similar

ecological pressufes resultant from the creation of Lake Kariba,

at the time of the situdy; <his includes disturbance by man.

(v)s I have spent five years in the Binga District

{ 1964 = 68 ) and know all three areas intimately. In two of
the areas, Sizemba and Chininga, almost the entire rhino
population had been captured and the third, Manzituba, was

the most important sector of the Chizarira Game Reserve for

e

which I was responsible.

The locations of these three study areas are shown
in Fig 1..

{2). The three main study areas are described as
follows.

(i), Sizemba.

This area is 17.83 square miles in extent and is
gsituated in Tribal Trust Land, west of the Sengwa River mouth

on the shores of Lake Kariba. It is bounded by the flooded

£

Sengwa River, Lake Kariba, broken hill country and African

aettlement., See Appendix 1., Map Ho. 2,.
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Binga District showing the position of Study Areas in relation

to Lake Kariba, the Game Reserves of Chete and Chizarira, the

Trigpal Trust Lands, the Tsetse Controllad-Hunting Areas and the

Tsetse (ame Fence. (|964*69),
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Three fishing grounds, bush-cleared before the
lake filled, are situated on the lake shore boundary and
these result in a net inconsiderable pedestrian traffic
along the south-eastern perimeter to the areaj African fish
buyers,in vehicles, alsoc occasionally use this same route.

The habitat is generally flat, with occasional
broken ridges and the vezetation can be categorised inte
three basic types :=-

(a). Deciduous Commiphora/Combretum thicket { Wild

and Pernandes ( 1967 ) - Flora Zambesiaca type 12.), hereafter
deseribed as " thicket ".

{b). Colophospermum mopane woodland ( Wild and

Fernandes ( 1967 ) - Flora Zambesiaca type 35.), hereafter
described as " woodland ".

{e). Colophespermum ock Scrub, hereafter described

as " scrub ". This comprises stunted and small trees of G,

mopane, growing on rocky ridges with Terminalia pruniciden,

Diospyros auiloensis, Combretum apioulatum and Gombretum

elaecagnoides growing in association, There 1s no equivalent
description.of this association in the Flora Zambesiaca [ Wild
and Fernandes ( 1967 ).), although it is probably closer to
type 3%., than to any other.

These three vegetation categories are demarcated on
Map MNo. 2., in Agﬁendix 1., having been traced from an aerial
photographic mosaic following a ground check in Dctober, 1970,

Phe " home—range ¥ limit demarcated on the abovew
mentionsd map, shows the extent of the movement of individuals
within the population at ithe height of the dry~season.

There is no permanent water inside the area but the
maximum distance to water on the perimeter is leas than 5
kilometers ( 3 miles ).

Three Toads traverse the area, btut ohly cne ( along
the south-sastern perimeter ] was used to any extent.

Dithexr came in the area inrindsd J_A0M a7 a0
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approximately 600 buffale and also eland, kédu, impala and
- I

aebra. There were 5 or 6 lions which vigited the area

regularly and hyenas were abundant. The elepbant papulation

was undoubtedly too high for the area, as dégradation of the
|

havitat was noticeable. . i

Rhino capture?operations, in which I participated,
wers mounted in 1964 and 1965, in this areaT 4 total of six
months was spent in the ;area during these oﬁerations, in July,
August and September of each year, l.e., duéing the latter
part of the cold-dry season and the first part of the hot~dry
sgason. During this pexicd a total of 38 rhino were capiured
and only foﬁr wera left behind, making the #otal population
in the arez, 42.. :

Only one African family lived inside the habitat
and poaching at the time of the operations. as minimal. Anti-

poaching police work was maintained in and %round this area

during all seasons, by myself and my ﬁfrica# staff,

dii). Chininga. !
ﬁhis area is i5.18 square miles i% extent and is

gituated inland from Laké Kariba, on the Chininga River, in

Tribal Trust Lgnd. It is lightly broken cou%try with thicket

cocurring on the sandy soils on the crests ?f the ridges, The

vegetation:can be broken down into the same|three categoriss

a8 are found at Sizemba but there are defin%te differences in
the character of the scrub and thicket categories whieh alters
the lateral cover factors in the habltats ;i

(a). At Chininga, the thicket is ﬁasically of the

Commiphora/Combretum type but is occura as & woodland with a

continuous canopy above the height of 6 metLrs, with a well-
developed underatorey. At Sizemba, the thicket ccours ae a
dense nat of bush growing to a maximum helght of & meters and
with irregularly epaced, emergent trees between 6 and 10 meters
in height, growing in t@e thicket at variocus densities. This
reéults in?a onnsiderabﬁe reduction in the latsral cover at
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Chininga, compared with that found at Sizemba, in this i
vegetation category. ( See Fige T.). |

(b)s Gazdenis resiniflua ocours &8 & major species
in the scrub at Chininga whereas at Sizemba this species isé
relatively unimportant. This differsnce in épecies occrrencé
has resulted in 50% more ¢cover being re&orded in the scrub
vegetation at Chininge compared with that found at Sizemba
in the same category. ( See Fig. T+)o

The Chininga River holds permanent water in four
pools and one of its tributaries, the Kasanzi, has a furtheq
two pools; a sevenith water-hole is situasted to the north—we%t
0f the habitat en the Makandebwe River and this also served!
the zhino population in this area. The maximum distance froé
water in this habitat is less than 5 kilometers ( 3 miles,)ﬁ

One road, parallel to and less than half-a-kiloneter

from the Chininga Riv?r, ran through the:aréa and up until
1968,‘when %he rhino ﬁopulatian agssessment was made, only 5
to 10 vehicles used this road each day.

Game in the rhino habitat was not abundant. Only about
30 elephant and less than 50 buffale lived in the area during
the hobtwdry season, although numbere increased during the wet
geason, Kudu were quife common, impals occurred in the woodlénd
areas along the rivers and zebra oould be found along the
nerthern boundary of the habitat area in very broken country.

A4 total of five monthe was speht in this area oa
capture operations during 1967 and 1968,| at the end of the cle-
dry season and duringimost of the Hot=Dxy season. During thi%
period 10§rhino were éaptured, three diéi.aé a result of druﬁ

problems or the vicissitudes of the hunting and two were nct%

caught, making the total rhino populatiop for the area, 1%..
No African families lived in the habitat and the
nearest African habitation was 6% kilometers ( approx. 4 miles,)

; !
distant, Poaching was minimel and anti-pbaching policework

was maintéinad. ; ' .



e e e —————— e

s

r(_

i

o,

144

(1ii), Manzitubas

This area is 31.61 square miles in extent and is

situated approximately 25 miles inland f

Chizarira ﬁlateau. Manzituba can be desc
the Chizarira Game Reserve and providesi
many species of game, Being situated in

area 1s the only study arsa which compri

roméLake Kariba on the
ribéd a8 the heart of
a major habitat for
a game reserve, this

sed @z complete and

gazetted sanctuary and which did not fall within the Tribal

Trugt Lands.

:The study area is bounded on the morth side by

precipitous c¢liffs which fall away from &he main plateau in

the game reserve, to Tribal Trust Lande E,OOO feet below, from

which there is only limited access, The

bther threa sides of|

the studyéarea comprige rolling hill countrﬁ, all part of th%

game reserve. See Appendix 1., Map No, 4

The vegetation can be categuriéed into three types:-—

(a). Julbernardia globiflora w#odland with

Brachyvgtegia boebmii represented as g sub~dominant, ( wild &

Fernandes ( 1967 ) - Flora zambesiaca tyﬁe 304 )

{b). Scrud woodland of the aboy
retrogressive succession ( Damage caused
feeding -.Thomson W.Re, Departmental Repo
ation, 1965.). Hereafter called scrub.

{e). Vlei country along the drg
gxgaxrhenii SDP occur ag the dominant 8r
springs occur on gome ?f the vlels and th
gtreams in the area, féd by the springs.,
from water is only about 4 kilometers ( 2

vleis, however, were ap small in comparat

re type in a state o?
by fire and elephan#

rt of Woodland Degréd-

iinage lines where
ass, Sponges and
ere are permanent

The maximum distance

% miles ). These

ive gize with the

i : i i
other two vegetation iypes, that they werp completely ignored

as & categ&ry of vegetation for measurement.,

No roads disturbed the area and there was no

pedestrian traffic through the area other! than anti-poaching

gane zcout patrola,
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A a result of constant observ%tions at Manzituba,
both by myaélf and my African staff Btatkonéd there, it was .
concludedéthat only 5:rhino occupied thé‘haﬁitat. Other.game
in the area includes influxes of elephank ( normally lesa
than 100 at any one time)and up to 200 buffale, both species
which move in and out of the area throughout the year; resident
herds of eable, zeb:a, kudu, tsessebe, ippala end reedbuck a?so
| |
| .

No Africans lived in the area until z small resident
| .

occur in fair numbers,

game gcout force was established on the Edge of Manzituba in

|
|
1966; the nearest tribal African habitation was about 10

kilometers ( approx. 6 miles ) dietant,
|
No poaching ocourred as the arpa was very heavily
patrolled i by both European and African sgaff of the Department

of National Parke & Wlld Life ManagementL

(3). All three areas have been aifegted by the creation
of Lake Kariba in several ways s3- |
i
(1). The flooding of the zich Zambesi valley _
habitats forced game populationa there th move back from the
rising watere of the lake and these displaced animals had to
find new home-ranges in the predominanily broken country souﬁh

of the lake, in which there was a less rﬁch type of vegetation

and whereithere waB already an estahlishkd gans regime, {

(ii) Priorlto the formation oF Lake Kariba, Afriqan
eettlement in the dis%rlct was concentraked along the Zambesi
River and interferencg with game in the %interland was minimal,
When the lake filled, however, 30,000 B;tonka tribesmen were
moved away from the Zambeei and resetthd on the very limited
alluvial soila which occourred aporadioa%ly along some of the
major rivers. They removed the vegetatiﬂn from these solla, to
accommodate their crops and they oceupied the principal watJr-
holes; by these actions, the Batonka thus oame inte direct ‘

biological oompetition with the game.
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(iil). The game reserves of Ch te and Chizarira, °
anmgunting: to 1,000 square miles cut of a'total of 6,000 square
miles which comprises the district, wereicreated in 1963 to
asccommodate the game ahimals which had hitherto enjoyed free
rTange over the entire area, plus large t:acts of country now
inundatedéby the lake, which filled to cEpacity that sams year.
The game reserves have no alluvial vallays and have little tn
commend them in the way of vegetation. The Manzituba area or
the Chizarira, which receives additional protection as a reaplt
of Batonka superstitiqn, provided the on?y suitable major hqbitat

for several species. o _ i
: _ i

;(iv). Game fhroughout the district was therefore
under inc£eased interé and/br intra-speqific pressures. Poaching
became progressively &ore severe and tho;e species which were
able to, began tc recrganise themselves in the district. Elephant
and buffalo began to range further afiefd, spreading southwards
towards the farming areas and this movement, probably combined
with inereased vehicle and pedestrian traffic, began to infiuence
the spread of tsetse-fly. In 1964, anti{taetse centrol
measures were implemented and game rencés waere erected around

the main game populationes of the distriet. To the scuth of

this game fence elephant, buffalo, kudu, bushbuck, bushpig
and warthog were systematically eliminaéed and othexr specie;.
lnoluding the rhino, were often killed éy the African hunteés
without ;uthority.

iFig 1., shéws the relative paéition cf the three
mailn study areas and the two game reserves of Chete and
Chizarira, in relation ta Lake Kariba and the tsetse ganme

fences,

(v) Becauae the Batonka people had been moved frem

their traditional homes on the Zambasi Aiver aliuvia, !

Government gave special consideration t$ their problems in
i

the new settlement areas, These problems included the raidiﬁg
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of their crops by elephant and buffale, iThese two species

were conseguently destroyed in consider@ble numbers, north
|
It cah be seen that game in tﬂe district was

of the tsetse game fence also.

subhjected t¢ pressures from all gides, fncluding severe
culling from the centre ¢f the game-population area too0.
However, ;wo areas within the Tribal Truet Lands resisted
settlement by the Batonka and formed sanictuaries for game, |

These were at Sizemba and Chininga, wherle depredations by

game on Batonka crops was s¢ heavy as to| discourage would-be

agricultuialists from]settlement. The goLernment ministry |
respongible for the Bgtonka asgisted in ireserving these |
Sanctuariés alsac, by discouraging settlement and I instituted
anti-poaching work in both these areas, besides the work
carried out in the game reserves themsel%es, to give added
protection to the rhino populations. Poa&hing remained light?

in these areas for other reasons also; g%me was sSo plentifulé

during the first five years following the resettlement that

Batonka tribesmen did not have to venturé far from their homes

to obtain meat and had no reason 4o move|into any of the study

areas 1o sbarch for géme. [

contained rhino populations consistent w#th the carrying-capécity

of the habitat and that ithe animals in these itwo areas, were
little affected by Batonkaz poaching. It is further believed
that had there heen an over-populaticn oﬂ rhine some signs of

intra-gpecific competition would have begh noticed during the
. | _

. | :
Manzituba is the besgt protected of the three areas

capture opérations but none were found.

and, although it has rhino populations onl three sides from

which to draw recruits, its rhino populat?on has not altered

noticeably .mince 1964, I believe, therefoye,;that this study l

area also containa a rhino population con?iaﬁent with its

carrying capacity, i.e., 1t is fully stocked.
. |

ht is halieﬁed, therefore, tha Siiemba and Chininéa

&.
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"(4). Data for studiee other thian those concerned
with correlations betwoen relative-coveﬂ-factors and rhino-

population-densities, came from various other areas in
i

Bhodesia.: Theee ineclude 3~

“(a} Mfurndzi in the Shamva District. This is an

area of rolling hills and valleys with High ranges rising

gharply to elevations 1,000 - 1,500 feet above the surrounding

countryside. The vegetation consiets of iopen woecdland with
|

ategia boehmiil and Julbernardia

small tregs wherein Brac

ernandes {( 1967 ) =

globi;lor?fappear as Pominants ( Wild & -
Flora Zamiesiaca typé 29.). _
In June and July of 1970, I cﬁnducted rhino capture
operations in this area, E -
(b)« Ruya in the Mount Darwin jnistrict. This is a

mizea habitat in broken granite ccuntry(with Steroulia gpp.,

Adansonia digitata, Terminalia sericea,%colophOSpermum nopane,

and Julbernardis gleobiflora well rapres#nted; Brachystegia
boehmii only occurred at one point in tje south~-west of the -
area whilst some Commiphora-Combreftum  thicket was aleo in

| .
evidence, ( The vegetation appears to bq an inter-phase between

Wild & Fernandes ( 1967 ) = Flora Zembesiaca types 47, 49 aﬁd
25 with some of type nz included.). |

| :i conductei rhino capture opeﬁations in this area.
during Aagust, 1970, ' |

(¢} Fohwe and Tende in the Gokwe District. The

vegetation of both these areas was simiIar but Tende was a

little more broken than Fohwe. The vegeﬁation consisted of

extensive areas of Commiphora-Combretum [thicket { Wild &
Fernandes ( 1967 ) - Flora Zembesiaca type 12.), interspersed
with preiominantly Brachystegis boehmii woodland on the ridges

|
and Celophogpermum mopane woodland on the lower lying ground,

( Wild and Pernandes ( 1967 ) = Flora Zambesiaca types 29 and

35.). | J

- Rhino capture operations were mounted in these aréas

in November,1969,
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(d)e Chipangayi in the Chiping
two rhino cows left from this population
been poached out over the years. Onm of

taken up residence in the flat country n

where the vegetation was either riparian

Digtrict. There wefee
[ the others having 'I

:-the these animals ha.‘;d
par the Sabi River |

or Acacia woodland |

( Wild and Pernandes ( 1967 ) = Flora Zambesiaca type 48),

mainly A, tortillis ., The other one had
escarpment country which was extremely b

most people, inaccessible;:the vegetatio

retired into the
roken, steep and to

n here was largely

Julbergar&ia giobiflora and BrachYategia

: poehmii with Brachystegia

glaucescens well represented (Wild and F%rnandes ( 1967 } -~

Flora Zamoesiaca type 30.).

These rhino were captured onse in May 1969 and the -

other in November, 1969..

Areas (a),(b),(e) and (d) ave %arked on Map No. 1.r

Appendix .. Other general information wRs8 obtained from the

Gona-re-Zhou, where rﬁincs were Introduc
1971 and which is marked on this same nma

District in general, which is shown in F

d in 1969, 1970 and
py, and from the Binga

ige Tos
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5. MLETEODS.

(1), The Baszic Bnvironmental Fac tors which probabﬂy
|

affected the Rhino in its Past Distribution.

éThis gsgessnent wag achieved Y
contained in the folléwing literature. !
(i). " White and Black Rhinoo;

Roth ( 19?7 ). (See.ﬂ%pendix 1, Map No.

?(ii). " Vegktation Map of the

¥ eitracting facts

ros in Khodesia." -
1.7,

Flora Zambesiaca Area." -

wild and Fernandes ( 1967 ). |

{iii)., "Rhodesia's Average RHai
Rhodeeian Covernment - Surveyor Lenerzl'
{iv). "Rhodesia's Altitudes.”

khodesian Government - Surveyor General'

;nfall brens,.'" -
s Office ( 1958 ),

is Qffice { 196% ),

This information has been compared with and broad%ned

by my personal observations in Rhodeaia
to Hluhluwe Gaume keserve ( Watal ) and A
( Caype Province ) in South Africa, made

of this study.

end alsc from visits
ddo . National Park

during the course

!(2)._The Home -Range Assessment,

of \Rhino Populations
i |

in the three main study areas of Sizembal, Chininga and Manz ituba.

During several years of close

I have found that their home-ranges wvary

the Hot-Wet Season { November to March )

{April to July ) and the Hot-Dry Season
Turing th? Hot-Dry Season cover is reduc
shed their leaves, the succulence of foo
lowest le;el, waterholes are restricted
are at their highest and both inter- and
pressures are at a maiimum. It is during
rhinc expgrience most: atrecs and their h
nQCessity; contracted;in area. !lome-rang
tﬁerefore; made duriné this period becau

minimum requirements of the species.

wssociation with rhino,
‘ with the seasons, i.e.,
i

.» the Cold-Dry Season

|d when deciduous trees
i

E supplies is at it4

K August to Cctober ).

n nunber, temperatu%es
Eintra—specific
this season that
pme~ranges are, by

e assegssments were,

ge they reflect the
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5. METHODS.

(1), The Basic Environmental_ﬂactors which probably

T

affected the Rhino in its Past DistribuJion. A
: ! |

|

. Tnis assessment was achieved #y extracting facts

contained in the following literature. |

{(i). " VWhite znd Blacx Rhinoceros in Rhedesia," - .
! J :

Roth ( 1967 ). (See Appendix 1. Map No. [1.).

C{ii). Veg@tation Map of the Flora Zambesiaca Area." -
5 i,

¥i11d and Fernandes ( 1967 . .

(iii). "Rhodesia's Average Rainfall iress,"
Rhodesian Government - Surveyor Genearal’s Office ([ 1958 ),
{(iv). "Rhodesia's Altitudes,' i~

Rhodeslan Government - Surveyer Generalﬁs Office ( 1965 ).
i |

: |
1 This information has been compared with and breadened

by my personal ohservatioNls in Rhedesia jgnd 2igo from visitJ

|

to Hluhluwe Game lteserve ( Natzl ) and Addo National Park |

{ Cape Province ) in South Africa, made during the course

of this study. : i

1(2}. The Home-Range Assessment| of Rhino Populations
Lo | . !

in the thiee main stuax areas of SizembaL Chininga and Manziiuba.
' T

During several years of close Fssociation with rhino,
I have found that their home-ranges vary;with the seasons, i,e,,
the Hot-Wet Seascn ( November to March ); the Ccld-Dry Season
(April to July ) and the Not-Dry Season k August to October ).
During the Hot-Dry Season cover is reducgd when deciduocua trees
shed their leaves, the succulence of fcob supplies is at itq
lowest level, waterholes are restricted ﬁn nuihe r, temperatuges
are at theilr highest and both inter- and;intra—specific |
pressures. are at a maximum. It is during tnis season that !
rhino exp?rience most:stress and their thewranges are, by
necessity? contracted;in area, Home-range assessments were,
therefore? made durin% this peried becauFe they.reflect thai

minimum requirements of the species. !
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It was not possible to determﬂne ﬁhe hope=range ]
of.each individual anamal in the thiree #hino populations
under study; a prerequisite for accuraté determination of
p0pulatiop density levels. This could hﬂve been accomplished
undex different clrcumstances, uwsing bi@telemetriq techniques
but it wopld have taken several years an? considerable
expehse té complete and I had neither thL time nor the
|
resources to undertake such a study. How%ver, I was able to
agcertain the outer limits of movement o% the populations as
a whole, ;n all three study areas,and thls ' population home}
range " (?hereafter referred to as " hoﬁ -range " ) has been|
accepted és a parametér t0 compare poﬁulﬁtion density level;

in the three study areas. i

This rather!unorthodox method ;f " home-range "
assessment is, nevertheless, still consi&ered a valid parameter
because of the clearly defined limits of;each populations area
of movement duxing the Hot-Dry Season, ﬁ?e rhino's sedentaryé

behaviour pattern and the vexy small areas of overlap with

adjacent sedentary populations which was'observad_at Chininga
|

and at Manzituba, in the vicinity of watérholes. This parameTer
was alsc the only one.at my disposgel. i

The Sizeﬁba home-range size waé determined only after
8ix months of exhaust#va tracking of thelanimals during the .
H&t-ﬁry Séaéons of 19%4 and 1965, i

The Chininga home-range size was determined undexw

similar conditions during 1967 and 1968,
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The home-range at Manzituba was defined from
personal bbservationséon five knowa rhine and their spoor,
over a foﬁr-year peribd ( 1964 « 1968 )ﬂ gubstantiated by
! i
regular observations by reliable AfiiCa% game scouts.

The three home-ranges thus determined, were

demercated on 1 @ 25,000 aerial mosaic photégrapha from

which maps were traceﬁo The different vegetation categoriesf

similarly marked and committed to these maps.( Appendix 1.,
Maps No.s 2, 3 and 4,). I subsequently measured the home-
ranges gnd different vegeiation types, using a planimeter,

and converted the measurements to units'%f square miles.

I
(3)s The Messurement of Relative Cover Factors at

Sizemba, Chinings and Manzitubszj Population Assessment and
—_—!—-_ il

Density Levels 3 and Method of Correlatibn ketween these Facteors,
| :

(i). Cover Measurement, i

jObservationé throughout the cb?nt;y have indicate
that both population éensity and hame-r: ge size differ
accordingéto the nature of the habitat, } iﬁo living in opené

. I
gountry appear to range over a far wideriarea than those in
thicket country and pépulation density a#pears to inerease as
the habltat ¢over inc:eases. ¥o one, however, appears to have
meagured this althougﬁ Goddard { 1967 ),%Sohenkel ( 1969 ) and
Hitchins d pers, comm,) all mention thicﬁet as comprising at
least part of the species habitat ( whicﬁ is not the case at
Manzitubs,). It was apparent, therefore, Ithat in evaluating the

habitat of the rhino, it wonld be esaentﬁal to measure the cover

factors in each study ares. _ |

:Bagal cover and canopy cover a#e minor in importanée
when considering protection for an anima# like the rhinc. Lateral
cover, or'“ obstruction to vision " , is[the important factor

pince it is this form of cover which aff%rds the rhino protaction

-':from predqtors. Wight (1938), in the Mangal nf v Wild Life

Management Teohniques!“, describes the u e of a " density board "

to measure the lateral density or cover factor, but this method

.
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| |
was tried and found to be umsuitable for this study. In faJt,
no conformable technique could be found {fo measure the lateral
cover under the varied conditions found hn the three study

Arcas . It'was therefor necessary to devise a new technique to

resolve the problem,

It was decided that since a rhino stands less than
two meters in height, even with it's hea@ erect, only the
cover factor up to this height is pertinent to the study.
Several technigues were tried and disdar?ed=but finally one
was teste& and found %o be both acourateiquantitatively and
pracitical. |

The technique involved the uae!of a reflex ceamera |
with a 5.5 onm, lens, a tripod, a cotton—éheet gereen and

[ |
colour-slide film. Three trangeot lines,|each 25 meters long!

and 50 megers apart, were set up in the vegetation to be !
measured { See Figs 2'a), On each transeét, six pegs were
driven into the ground at 5 meter intervils and the camera
was set uﬁ over the first peg. The sheet!scrgen, in size,over

é meters ﬁigh and almost 3 metera wide, ith.rigid poles at
alther Bn&, wag set up centrally over th? second peg. 4 small
black line marked on the bettom centire oﬁ the sheet and arrariged
80 that it was placed over the peg, acte% as a guide to
centralise the image in the camera's view-finder. 4 small board
bearing a serial number to identify the ﬂhctqgraph, was theng
hsld in view at the edge of the screen and a photograph was |
taken.(SeelFig. 3.). The camera was then positioned over Peg
No, 3, thelserial number on the board wasichanged and a second

photograph was taken of the reverse side ot the screen. The

screen waa then meved to Peg No. 4 and, ﬁithout moving the

tripeod, the camera Wasiturned to face the screen and a third :
photographgwas taken. The camera was then moved to Peg No. 5

and another photograph was taken of the screen from that position.

The fifth, and last, photograph on the transect was taken from

Psg Fos 5 with the screen in place on Pej: No. 6,, Pive photogéaphs
. |
|
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FlETHOD Of Serrind uP = TRANSger  SERIES FoR  ANHINSIS

OF LATERAL COVER By FHi PHoresaqruic  Teedmraue,

TrAnszeT 1.

Pes 1, T~

et

4_

Taanseer A, TRAKSECT 0.

Prarogrreus. |

V | ;V’ | | \/
\/ \/ Y |
A

2

50 Paess. 50 PACES.

\ V" oiRecrione
(o | - ';SUNS;;;;:Z
| , : J

: i
i

N Teansecr Seaws  f7.

Peg 1. was determined by throwing a pencil into thé

air and measuring 50 paces from ite position on the ground, in

the direction diotated by ite point. Thaisho?t screen waa th
placed over peg 1. andiorientated until 1t 1;y parallel with!
the raye of the sun. Transect 1. was set_up at a 90° angle t;
this sheet and to the right of the direc!ion dictated by the

random pencil. Transect 2. was set up paﬂallel to transect 1. st

a distanceiof 50 paces tc its right. Tra#aect %+ was determined
|

in 8 like ﬁanner. ; ”

|




y

& sample photograph showing the gquadrat rectangle and the 60@ x 4 cm

quadrats. (The small bqard on the laft indicates the photograih

gerial number.

| - |
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were thus faken, at five meter intervals; to record the

cover factors over a 25 meter transect, K See Figs 4 o).

The sheet-screen was meraly ua%d to offer a back-
ground over a measured distance and in no way represents a
aet measurement from which data can De t?kens the recordable
i

data is that part of the photograph whict falls within the

triangle formed by the camera and two points on the screen

whieh are one meter on either side of th% centre point,
multiplied by the height of the sample, ;n arbitrary two
meters. The distance of 5 mefers between!pegs was decided
upon because at that range the 2 meter hLight raquirement of
the sample corregponded wlth the aize of?the photograph. 4n
arbitrary 2 meter width was given to the;sample size to
facilitate quantitative assessment 1ater;

Prior to %taking the samples, the vegetation types
of eaoh study area were demarcated on aeiial wosaic photographs
and scatitered arblirary sample sites, wi%hin the main vegetation
patterns, were chosen, In crder that comgletely randon sampl?s
could be achieved and to guarantee that F was not subconscioLaly
influenced by the vegetation, tha.transe?t line was selected

by an African assistant who threw & pencil into the air and L
t

werked where it had féllens the transect|line began at & poit

50 paces from the pencil in the direction dictated by its
yoint, where Peg No. 1., of the first transect of that series,
was inserted. _

Previous trials had taught me Fhat shadows could often
be confused with branches, when the photégraphs were belng
analysed. In order to ohbviate such confuéion, the transeot line
was laid gut at 90o to the direction of ;ha'sunts rays so they
were alwa&s parallel with the screen thut eliminating any i

pnasibility of shadowa being cast opnto ithe Bcreen, either rrém

the front, or through.the screen trom be nd. The transect 1ine

was then &arked off, using a compaas, wi h a taught line from
|

Peg Noo 1, and five péga inserted along this line, at five
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were thus taken, at five meter intervals, to record the

cover factors over a 25 meter transeet. ( See Fig. 4 ,).

The sheet-screen was merely us%d to offer a back-

ground over a measured distance and in nP way represents a

get measurement from which data can be téken: the recordable

data is that part of the photogreph whickh falls within the

triengle formed by the camera and two polints on the screen

which are one meter on either eside of the centre point,
i
multiplied by the height of the sample, an erbitrary two

meters, The distance of 5 meters between| pegs was decided

upon because at that range the 2 meter height requirement of
the pample corresponded with the mize oféthe photograph. 4n
arbitrary 2 meter width was glven toc the sample size %o
facilitate guantitative assessment 1atar;

Prior to taking the samples, the vegetation types
of gach study area wers demarcated cn aerial mosaic photographs
and scattered arbitrary sample sites, within the main vegeta?ion
patterns, were chosen. In order that comgletely random sampl%s

could be achieved and to guarantee that I was not subconscioley
influenced by the vegetation, the uranseft line was selected

by an African assiatant who threw a pencil into the air a.ndJ
marked where it had f%llen: the transect 1ine began at & poiLt
50 pacas from the pencll in the dlr&Oth? dictated by its
polnt, where Pag Ro. 1., of the first transect of that series,

was insertad.

‘Previous trials had taught me that shadows could often

be confused with branches, when the photpgraphs were being
ahalysed. In order to obviate such confu%ion, the transect line
was laid éut at 90° to the direction of %he'aun's rays so they
werz always parallel with the screen thu! eliminating any
poasibilify of shadows being cast onto the éoreen, either from
the iront or thrOugh the screen rrom be?ind. The transect line
w&a then marvked off, using a oompsas, with & taught line rro#

Peg No. 1§ and five pegs inserted along mhis line, at five
' !
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Diagrammatic Representation of Lateral Cover

24.(a). i

the

Transect showing the position of pege and

pogltioning of camera and screen when $aking

the five transect photographs, The two Jggtre

guadrat length is shown. . ;
| i
. |

Pes. b — .

i
5m
i
Peg & J,., ; {___ 3wy Camien Posirion.
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 field screen " exactly two meters apart,‘each one meter from

25. l
j
meter intervals, completed the transecty The direction of
the line Trom Peg No.1, was pradeterminjd to the right of
the direction dictated by the random p34011°
The position of the base peg qur the second transect
was determined by measuring off §0 paoej from FPeg Ho. 1., at
50° to, and to the rlght of, Transect Nq +1e+ The second '
transect, therefor, ran parallel with the first, Transect
Ho.3, was set up in & like manner from the base peg of
Transect No.2.. { See Fige 2 .). |
A total of 330 photegraphs were takken to complete
the overall assessment of the three stud#-aregso Each transect
series of 15 phetographs was represented by a lettexr ( 4 - X )
and each photograph by .a number ( 1 - 155); A list of these,
detailing:the vegetation categories measbred, appears in
Appendix 5 .. E

Analysis of the colour sglides ﬁas achieved in the |
| :

following manner.

'(1) A " viewing screen ", in éxcess of 1 meter
square, was made out ;f hardbhoard and paintad white. 4
rectangie 100 cms. wide and 96 cma, high, subdlvided into
600 guadrats, each 4 cms. square, 24 vertleally and 25
horizontally, was marked on this viewingéscreen in thin black
lines, ( The sample size was reduced fro% 25 to 24 quadrats
in height ‘Yo facilitate caleulations.). | :
(11) 4 test colour slide was $ada, taken against i
the " cotton field screen " at the requi%ite distance of 5

meters, on which was clearly shown two mérkers on the " cottén

the centre lins, i e., the ‘two markers Oﬁtlined the width j

selected for the sampue. .
1

(iii) The test slide was plaoed in a elide proaector
and the image was directed onto the view;ng s¢reen whereon

were marked the gquadrats. The projector was moved backwards

ocr forwards nuntil the two markers on the.test slide coincided
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i
with the two vertical: lines marking the jouter limite of the

quadrat rectangle, i.ﬁ.. until all 25 ofl the horizontal guadrats
were contained, exactiy, between the tWﬂ narkers, The projeltor
was bthenadjusted vertically until the b%ae of the photograpﬂic
test sample, represenied by the bottom 4f the " cotton field
screen " in the slideu coincided with the base line of the
quadrat rectangle on mhe Y viewing scre;n LU

{iv)(a). The viewing screen and progector were then
left in thils position and the transect éample slides were fed
through the machine. Only that part of ﬁhe slide image which
fell within the quadrat rectangle was c&nsidered for analys#s.

(v). Cover has been interpreted as vegetation;

which is likely to assist in breaking u% the outlime of &
rhine and not necessarily only that whiéh completely obscur%s
it; sn enimal does not have to be complétely removed from sqght
to be efféctively " hidden " by cover. Censequently, if any!

vegetation on the sample alide covered any part of a quadrat

on the viewing screen, that quadrat was |accepted as represent-

ing cover; _ ;
(e)e & record sheet with 600 quadrats correspond-
ing te those marked on the viewing screem, was used tc catalogue
the results of the cover analysis. As eéch slide appeared on
the viewing screen, the area éovered by;%he quadrat rectangle
was assessed for approximate cover, If ﬁhe cover was estimated
at less than 50%, where any 4 cu. quadr%t contained vegetation
the corre?ponding quadrat on the record;sheét was marked wigh
and " x "} if the cover was estimated aé gréater than 50%, fhcse
quadrats which contained ne vegetaticn fere marked with a " o ",
In this way ¢only & maximum of 300 quadrats out of the total 600
had to be marked. The "o's" and " x's"’ ere later added up and
the necesséry calcula%ions nade to achigve a percentage cover
measuremeht. See gample photograph in Fig 3. and its assess-
ment in Fig. 5 .. |

¥hen analysing the photographé, the question arosme
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as to whether or not to consider grass (Lwhere it occurred )

as cover.:At the time of the vegetation measurement, half

the Manzituba habitat had been burnt offj this has been an
anmual cceurrence for many years and the;area is regularly
devoid of most of 1ts grass cover from J?ly to Becember.
Notwithetanding the faet that rhino do uée heavy gxgggrhenial
grass as cover, when it is available, be#ause this cover ia%
not stable and is regularly burnt off in:most areas where it
occurs during the season of minimum Tesources, the Hot-Dry
Season, it is not a reliable or permanen# rétreat for the
speclies and it was therefore decided to exclude grass as a
meaauremaﬁt of cover. Irrespective of the occurrence of grass

for cover, however, I have not observed that it strongly affects

the rhing carrying-capacity of a habitatglike the woody and

3
|

not be exdluded as a probable variable w%en determining possible

more stable vegetatioﬂ does; heavy grass|cover must, however,

factors influencing carrylng capacitics in various habitats,
The grass extant at Sizemba and Chiningaéwaa negligible and
conseguently this problem only applied t6 Manzitubaa

The results from the phctograpiic quadrate enabled;
me to cal&ulate the mean cover measurements and the ralativeé

cover factors in each ofthe vegetation categories, thicket, !
scrudb and woodland, in the three siudy areas i-

(i). Mean Cover Measurements for each'vegétaltion category in

each of the three study areas, wag achie%ed by adding together
the percentage measurements from all the photographie sampleg

iﬁ_the vegetation type being measured ( irrespective of theié

transect iistinotionsg) and dividing thiq tofal by the nnmbe:

of photegraphs used in the calculation. |

(ii). Kelative Cover Factors were caloulated by multiplying

the mean cover measurements by the area measurement or the
respective vegetation categories, which answer was then

divided by the area measurement of the appropriate etudy area

home-range. This reduced the cover factors of each vegetation
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category to a relative number per square mile, thus permitting

direct comparison between the habitats. |

(ii). Population Assessment and Density Levels,

Assessment of the rhinc populitions at Sizemba and
Chininga was achieved by capturing the bﬁlk of the populatians
( in 1964 & 65 and 1967 & 68, respectiveiy } and translocating
the animzls to other areas, The animals, in both these
populations, which were not caught were,;however, well=-known
individually from numercus unsuccessful ?ontacts during capture
operations and I belisve that the populaLion figﬁres for the;e
two areas are unquestionably accurate. i

The rhino at Manzituba were observed by myself and
ny Buropean and African staff over a four year period ( 1964 -
1968 ), There are only five individuals in this population and
all were yell-known to obmervers who regﬁlarly supplied me with
reports céncerning their movementie, An serial count, carried
out at wy regquest in October,1970, suppc%ted my visual ground
assessment. _

Density Levels for the rhino pEpulations in each
study area were calculated by dividing t£e mumber of animals
in each population bythe measured home-range area. Denaity was

calculated on a basis of mumbers of rhino per square mile,

(iii). Method of Gorrelation between Relative Cover

Factors a&d Rhino Population Densities in the Study Areas,

gFour graphs were constructed %0 ¢orrelate the R,C.F's

( Relative Cover Factors ) with the rhino population densitiés

in the three study areas. The four graph% are jdentical in

construot;on; three represent the R.C.F.ls fonund in the three

vegetatioﬁ categories in each of the study areas, while the

fourth represents an overall cover evalu&tion in the three

study areae derived by adding together the R.C.F's of the

different vegetation categories in the r%spective habitats,
The abscissa on each of thease $raphs was divided

into four equal parts and the three central points thus
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of more detailed data, tc allocate an abundance or freguency

|
|
created along thie axis, were allocated one to each study

23,

area, Two ordinates were constructed on éither end of this
abscissa, the left one detailing rhino density and the other,
R.¢.P.. Rhino density is represanted by a solid line, which
remains constant in all four graphs and the R.C,F. for each
vegetation category is represented by a Lroken line, ( See _
Fig. 8. (a),(b),(c) and (d).)}. Thie graphic method reduced thé
two variates to a proper basis for compa%ison. i

Mathematical calculations of the data enabled me t@
make a further correlation, this time between the overall
R.C.F. in each habitat and the amount ofl cover available to
each rhino in the reséective areas; this: latter factor was
achieved by dividing %he overall R,C.F. ?n each habitat bythﬁ
respective rhinc population nunbers. In %his cage a simple
graph was used to show the correlation ( See Pig 9.).

(4)e Vegetation Freguency Batinga.

"VWhen making distinctions betwe?n the vegetation
structures in different study areasz, or &he importance of
some other factor, e.g., the relative fr%quencies to which
certain vegetation species are subjecte% to feeding by rhino
in differgnt nabitats, it has been necegsary, in the ahsencé

: I
value to some chservations in order to & hi?ve a degree of
crude quantifative measurement. In many kases sueh a rafting
is all the accuracy regquired to differeﬂtiate between
observations and i+t is unlikely that a more accurate measure-~
ment would have achieved any better result,

Table | . details the values oﬁ the rating adopted.

.To explain this more fully, th% following examples

. i
are glven, :

" (i). If a tree species is rated "5 " in g habztat,
it is = dominant or very abundant apecies in that habitat. i

(ii)s If a tree has a feeding [value of " 3 ", it is
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VEGETATION FREQULINCY ﬂﬁTINGS

29 (a).

RATING VALUE
5 Dominant or Very Abundant
4 Common or Abundant
3 Not uncommon or Frgquent
2 Uncommon or Infrquent
3 Rare

TABLE

1.
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fed upon fregquently by the rhino or, in ‘another context, it;
is not uncommon to find this species be{ng fed upon by rhin&.
:(iii). Feeding preferences in a habitat, or between
habitats, can be compared by using thes% ratings, e.gs., 1f &
tree has an cccurrence rating of ™ 3 * ﬁn a habitat and a
feeding value of " 5 “, it will have a grester feeding prafe&ence
rating than another specles whioh has ajroccurrence rating oT
" 3 ", or more, and a feeding value of lLss than " 5 ", &
feedlng prezerence raplng, based on this' criterion, was achieved
for each food specieszat Mfurudzi and Ruya, by dividing the
quantitaiive feeding records by the occurrenoe rating of the

regpective vegetation species in the two, habitatas.

(5)s The Peeding Habits of Rhiho at Mfurudsi and Ruya,

with Comparative Observations from other areas in Rhodesia,
i
_Bhines are * stick-browsers * %a opposed to " leafw-

browsere 5 although they do occasionally|graze when the grasg
is new and fresh ( e,g., regenerating gr;ss tussocks after ai
burn ). The sticks eaten are alive, in t$e case of perennial;
woody species, and either alive or dead and dessicated, in the
: ; |
cage of sdme annual wéeds. The alzes of qticks eaten vary frém
10or 2 mm. to 30 mm, in diameter and the} are cleanly cub off
by the rhinga teeth, as opposed to being torn off as is the
case when elephant feed. Rhino feeding s;gns are therefore
very distinctive and to the experienced éye they can not only
be easilygéistinguished from the feeding|esigns of other game
gpecies, ﬁut successive feeding signs on!a single bush can bé
detected for the currént and preceding t%o years, Consequentiy,
the detzetion of fresh feeding signa is ﬁot difficult. i

Quantitative feeding records w%re kept during the %

Mfurudzi gnd Ruya Capture Operations, in June July and Auguét,
1570. Theée WeTe obtaﬁned by tabulating the number of sticks!

and the diﬁferent vegetation species fed fupon by the rhino,chorded
. i ! |

during the tracking work which preceded dapture; omly fresh
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observations from the current day's feed were noted. Racordﬁ
counsisted only of the actual number of sﬁioks bitten off and
while no ﬁeight asgesoment was possihle,_the measurement ftaken
previded a method whereby a preference rpting could be obtaihed.

A total of 22 days were spent cbtaining these reco%ds

during which ¥ime an equivalent number of adulf rhino were
tracked., The duration of each day's tracking varied from six
tc¢ ten hours which period determined the!duration of the time
grent in recording the feeding data,

Subjective feeding observation% from other areas
have been:used as a comparison to illustéate the rhino's
varied feeding habits and preferences, .

(6}, The Water Reguirements of Rhino related to

Diurnal Ambient Temperatures and other cbservation related

:Nb quentitative data are availéble on the water

$o the Bhino's Drinking Habits.

requirements @I rhinec, but the nature of hunting ocperations

was such that 300 -~ 500 cbservations on % large number of |
! |

animalse, made over a s@ven year pericd and in ten localitlesj

have enabled me to subjectively assess the rhincs pattern of
drinking habits related to diurnal ambient temperatures. These
and cther observations related to the rhino's drinking habits

are pertinent to a study of this nature.!

L] ¥ ;
:(?). The Rhino's Attitude in REPOB‘?J’—“ Relation to &
the Direction of the Wind, i

Ranges at which rhine were dartéd at Sizemba were
| .
anromzlly between B8 and 13 yardas. There waF considerable danger

to the hunter, therefore, and te complicate the problem it

became apparent that rhino always seemed to lie down with their

talils facing ianto the wind thus precludlng any possibility of
and approach towards the buttocks of & re?ting rhino from

downwind, This habit was first noticed in|1964 and subsequent

observations from différent parts of Bhodeaia indicated thati

the habit was widespread, so I de
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of this tendenoy duriné operations in 19?#.

During the Mfurudzl and Ruya op%raﬁiona ( 1970 ),
where hunting conditione permitied analysis of resting aites,
the dirxection in which. resting rhino faced was initially notede
After each rhino had been flushed from it place of reet, thei
location itaelf was exqm;ned and a recordlmade of the direction
in whioh the wind ( or breeze ) left the site i~

{(i). & line was drawn on the ground, through the
middle of the resting site, aligned with the direction
Previously taken up by the longitudinal aiis of the rhino's
bedy. This%was easily determined by the 14itial“visual
ohservation and by the spoor indications ieft in the sandy
scils normally found in sdch sites. i _

(ii), & second line was then drjwn across the restiﬂg

aite { and so also across the first line ), at right-angles tJ
i

the first line, thue dividing the resting jaite into four I
gsectors. kach of these:quaarants waS then@again givided ihus |
reducing the resting site to eight syumetrical, radial sectors
whose centre point was in the centre of the 1oca§ion. Each octant
was then given a letter identification. { See Fig 6 o).

(iii)., A small ash-bag, containing fine white woodash,
was then heid over the resting site and a jpuff of ash was
released fr;m the ashbag in the centre of the position. The
sector from which the ash-cloud left the area was tabulated on
a record sheet. This process was repeatedéevery 10 seconds until
a total of 25 recordings had been obtainei for each site.

. E
(@). i evieral factors which

&!considerahle number of observations relating

directly to the rhino's: distribution, dispersal and survival
have heen accummulated Euring capture operhtions and thege
have been used to substantiate corroboratihg observations made

during 1970. No definite technique wag used in making these

Observations other than assiducus trackiné of the animals and
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-, indugstrions recording. 4s an example, a}numher of observation

records, quoted as they occurred, appea? in Appendix 2., ana

these are used in support of statements and obeervations maéie

in the text. _ - !

i

s

#e
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6. RESULTS. | i
.(1) The Basig Eavironmental §actors which_probably

q

affected'the Rhino in its Past Distribulion.

'Slnce 1865, records indicete %hat rhino have
pccurred in Hhodesiaébetween altitudes éf 600 fcet and 6,000
feet above sea lavel { Roth - 1967 and Surveyor-Gemeral - 1965},
Their distribution covered all rainfall}belts from 12 - 16 ing,

per annum to 40 - 44 ins. per annum { Roth - 1967 and Surveyor=

L

General - 1958). Correlations between the past distridbution

( Roth - 1967 ), the precent distrihutién ( Seec appendix 1.,

Map No. 1.) and the Vegetation Map of th; Flora Zambesiaca %rea

. ( wila anﬁ Pernandes - 1967) show that x ino were aasociate#
with at least f;fteen different broad ve#etat;on types; these
are listed below and the types guoted arL those listed in the

" Plora Zambesizsca, In making this correlatlon it has been
accepted that, although the characier of?the vegetation has

been alteied by agrieﬁltural practices in recent years, there

i

has been no general change in the basig vegetation climax

areas in the past 100 years. %

In their past distribution rhiho have been a=sacciated

with the following vegetation types.

(1) Thicket, !

(a). Commiphora - Cogbretﬁm {(tyve 12.).

|
(ii)., Tree Savannah, !

1
(a). Commiphors = Combretun (type 46.).

i

(b). Terminalia serigea (%ype 47.),

{¢). Acacia spp. (type 48,).

(a). Célaphcspermum_(typei50.).
(111). Woodland and Savannah Woodland.

(a). Béikiaea (type 16.).

{(b). Brachystegia gpiciformis on Kalahari sands

! (type 19+,

|
(¢). Brachystegia spiciformis and

v Julbernardia élebhflqgg (type 23.),

|
a ]
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~ (d). Brachystegia boehmii (type 26.).
- : ; {e). Brachysteais bo&m_;_;\i, and
| Brachystegi&_allénii (type 29.).
(f). Colophospermum (type 35.).
(€)e Julbernardia Elohifiora (type 30.). |
(h). Pgrinari curat31;1f£lia'(type 39.)0 ;
~ {(iv)}. Serub Savannah, |
{a). Colophospermum (‘hypé A1.).
: {v). Grassland.
—t ;
; {a). ioudetia (type 65.)
; (b). ﬁxgarrhenia (type 61.). i
; The past diirstribution shows tl.%la.t the species occurred
in a wide range of eﬁvironments. |
- | The present distribution indigates that the rhino
%11l occurs in a wide range of differe+t environments but
they are now largely confined to areas below 3,000 feet abo#e
sea level although some do oecur betweeﬁ the 3,000 and 3,500
~/ i
foot contours, e.g.,on the Chizarira Plateau ( Appendix 1.,;
Map Ho.1. = 1970 Dis?ribution and Surveyor-General - 1965.);
- to rainféll belts beiow the 30 ine. peri annum level ( Appengix
1., Map #0.1 - 1970 Dbstribution and Surveyor-General - 195?.);
and to t%e.broad.vegétation belte as follows ( Appendix 1.,
Map Nba1i - 1970 Disfribution and Wild and Fernandes - 1967.).
(i)s Thicket.
(a). gggmiphorg-Combretui (type 124},
(ii}), Tree Savannah, | |
; i |
- (a). Cologhospergum (type 504).( Gona—re-ZhoL -

re~introduced 1969, 70 J T1.}
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{4ii). Woodland and Savannah WLodlando

(a). Brachystegia boehmiil and

Brachystegia allenii {type 29.).

(b)s Julbernardis glohiflora (type 30.).

(c). Colophospermum (type 35.).

(iv). Grassland. j

(a). Byparrhenia (type 67.). E

- There are a;numher of other fébtors concerning the
nature of rhine habitats, which have nog been meagured, but
which can be discussed objectively :- |

{(i). Temperature; In Rhodasiairhino now occur in
the hotter parts of the country where teﬁperatures can vary
between approximately 30°F. and up o 120°F.. They seen to
tolerate ihese extreﬁee of temperature %ery well and as the:
species @as occurred in hiatorical timaI from the cold regi%na
of Cape Province in Socuth Africa ( Le Rqux - pers. comm.), |
throughout hot, tropical Africa amd at ;old, high altitudes

|
on the ¥ast African wountains ( Wood = ﬁers. comm, ), it is
&oubtful if this facfor is very important in the selection,;
by rhino, of their hﬁbitats in this couitry.

(ii). Substrate: Rhino habita#s occur in a wide

range of substrate types from the sandyjsoils assoaiated with

|
CommiphodawCombretum thickets, to the eXtreme boulderwstrewn

. |
slopes of the steep Chipinga escarpment habitat. They appear

to live quite happily in failrly hroken country but tend to

avold thoze areas which are relatively éontinuous, broken |
| i

rock underfoot. &hino from rocky habitaks show conaiderablé
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wear of their toewnails and the pads of ‘their feet when

compared with other rhine living in less| stoney terrain,
|
g0 very rocky country may not be entirely suitable for the

species even if they have proved aufficientiy adaptable to |
be able to ocoupy such country.

(i1i). Topoébaphy: Rhino occuréin very flat country
as well as in the ateep and broken terrain agsociated with
mountain gxcarpments and they seéem very idaptable tP topograghic
changes e?en betwesn the observed hot-dry season home-range;
area and the hot-wet season home-range area of & single
population, €eges the Manzituba populati?n extends its hot-
dry season hope=rangae, which im relativeiy flat, rolling

. I
country, ﬁo the broke% talus-scarp of the Chlzarira foothilli
during thé rains, a dgfference in substr te, topography and
1,000 feef in altitud;. Tha last rhino iq the Chipangayi
population , on the other hand, had by force of circumstance,
adapted itself te a diurnal movement from its day-time retrasats
on the vary steep slopes of the broken Ghipinga escarpment, to
the flat valley floor, 1,500 feet below,:where it obtained water
at night, In these exapples, the Specieajaga;n shows its
adaptabili%y tut I believe the less Btrequous exXistence
|

associated with the flatter~type habltat is more suitable th[

that found at Chipangayi, for example.

(2). The Home-Range Asgessment pbf Rhino Populations|
» | |
gnifhe thrée@mgin stgdy areas of Sizambq# Chininga and Manzitkba,

The home-ranges of the three rhino populations at

Sizemba, Chiningas and Manzituba and the different vegetation
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types in each area, have been demarcateé on Maps He, 2, 3 & 4
in Appendix 1.4 The hpme-xanges measureJ 1783 sq. miles,
15,18 sq. miles and 3;.61 sq. miles, respectively, In'thesei
habitats, the respective home~rangss weﬁs further subdivided

to measure the different vegetation categories :-

(1), Sizembas i f

(2). Thicket. 5.69 sq. miles. { 28 %i).
' |

(b}e Scrud. 5.29 sq. miles, ( 30 % ).

{e). Woodland. 7.i5 sq. miles. { 42 %é).
i i

(ii). Chininga,

(a}, Thicket. - 2.40 8q. miles. ( 14 % ).
. : |
g (b). S?rube 6.54 89, miles. ( 43 % ).
(a), Woodland. 6.54 8q. milese ( 43 % ).

(iii). Manzituba,

(a), Thicket, .00 sq. miles. { O %:).

(b)a Sorub, | 16941 Eq. miles, ( 52 %i)o
|

(¢). Weodland. 15eq0 89+ miles, ( 48 %f)o

“hese results have been tabulated with other data,

and can be found in column (b)., of Tab#e 2 ..

" Dne Point ﬁequires further clarificailon herej It

will be noted that at Chininga the vegetation categories of |
: : :

" gerub " ang " woodiand " are of an eq&al amount. This was

the result of both categories being intérspersed with each

other in such small units, generally, that they were indistinguish=
able, accurately, on the aerial mosalc photegraphs even witﬁ

i
a ground check. An agsessment on the grogund and an appraisal

of the aerial mosaics showed that there was an approximate
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equal amount of each category in the habitat and consequentiy

the bala#ca of the measured home-range

: D 5 N
n thicket " area had%heen deducted ) wa dlvided equally

between ﬁhase two categories.

sa { after the

I considered that it was necessary to show further

distinction hetween the vegetation categories of the thres

gtudy areas but they were s¢ dissimilar

suitable parametiers were difficult to fj
i

in many ways that

nd, Rather than try

| .
to completely align the different vegetation types, therefore,

I decided to marely cﬁtalogue occurrencd ratings of the

vegotation in these habltats and te allg

w this record to

|
stand without attempting o quantitativély analyse the results,

4s explained in the description of the

study areas, the

" gerud “éat Sizemba and Chininga 1s morg closely aligned

with the Colophospermum woodland parts of the same habitats,

than any other vegetation type listed in

|the Flora Zambesiaca

( Wild & Fernandes - 1967.), and that thé " gerub " at

Manzituba is, 1in reality, aeclmated ulbernardiagBrachxstegia

boehmii woodland which is also repreeented in its climax form

F
1

in the same habltat. Two broad categories iﬁra therefore

chosen toirecord the occurrence of the 25 ﬁ&jor species in

the three?nabitats, vizs, at Sizemba and

and * open " were selected and at Manzity
| |
" open " were chomen; ‘height recordings ¢

representéan a:bitrarg meagursment greater of lesser than

6 meters in height. (S'ee Table 3.)

3

Chininga * thicket “
1ba " woodland * and

£ D 6m. and <ém.

Batings in all these ascessmenis as per Table
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aress of Sizenmba, Chiﬂinga and Manzituba.
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most common specied are included.

Ratings as detailed in Table 1.

TABLE

3

Only 25 of the

in the three situdy

MEANZITUBA

SIZiEMBA iCHININGA
Thkt | Open T@kt Open | Wala | Open
SPECLES Ba T36m (6 [ 6m [(6n 76w [<6a |76 [<6n |6 [<6n Pén
Acacia
tortillis, IR S T I - I e e R
Adansonia
digitata, 3 | - 3] - 30 - 3 0 = [ = | = 1
Berchemia.
discolor. : 3 - - - - - 1 - - - -
Boscia j 5 _
albitrunca. (3 I I R I U (USSP U R
Boscia ' ?
matabelensis. 2 |- 4 | = 2 | - 4 1 =1l =l = | «w | =
Brachystegia
boehmii. - - - - - - - 3 5 5 1
Burkea ;
africansa. e e e ==l ap et =2 343 {1
Colophosp?rmum i
nopane.’ 3(51(59 2‘ 405 |5 -=1l2t53
Combretun i
apiculatum. 5 1 - 3] - 5! - 7R N S : 11 -
Combretun {
elaeagnoides. -9 - 3 - 5; - 3 - - _; 1 -
Combretum ' ' j !
fragrans. - - - - -; - - - - - 3 -
Commiphora . ’ i
sPD.. s | 3{3 1253 (3|2]- R
Diospyros : {
quiloensis. 3 2 3 1 5; 1 3 1 1 - 1 -
Gardenia ?
resiniflua. - 2I - §: - 5 - - - - -
Guibortia
conjugata. e A 1. 35 - | w} e e =] -
Julbernadia i
globiffora. - - - _| - 1 1 30 510 5 1
i Parinari i !
i i
! curatellifolia. - - - - ,; - - - 2 35 > 2
i Periconsis i
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Diospyros
guiloensis,
Gardeniz
resiniflu%.
Cuibortia
conjugata.:
Julbernadia
globiflora.

Parinari

curatellifolia.
| FPericopsis
éngolensis.
Popowia |
obovata.
Fsendolachnostylis
maprouneafolia.
Pteleopsia
anisoptera,
Fterocarpus
angolensié.
Pterocarpus'
antunesil..
Strychnos
innoecua.
Terminalia

prancides.:

3 1 1 -
5 - - -
1 1 3 5
-l - -] 203
- - - 2 3
- Z2 - - -
- - - 5 1
- - 1 2
2i - - - -
;[ - N [
a 4 - - -

Thlk ¢ [ Commiphora - Combretum Thicketﬁ

Open = Qpen category of habitat, At Si
this is described as Colophospe

Colophosperman Woodland; at Man

gemba and Chininga

Julberngdia Woedland.
! !

i
Wild = . Woodland.

]
{6m = Less than 6 metres in height.
Jém = Greater than & metres in heighti

maust Rock Scrub and o

zituba, as Decimatedi

l

I
y

&.
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(3)+ The Measurement of Relative Cover Factors atg

Sizemba, bhin;gga and Manzituba; Population Assessment and

Density Lévhls; and Correlations between these Factors.

(1). Cover.

The resukts of the lateral cover meaéurement cbtained
by the photographic fechniqua are contaiped in Table 4 ., i
together with the statistical treatment Pf these figures,

Calculated Confidence Intervale at the 95% probability leval;

qualifying the mean values obtalned, are| shown in Fig 7 ..
i

- The measureﬁenta of 79.75% and 52.80%, respectively,

shbw-the *elative differences resultantjfrom the dissimilar
| f '

character of the Gommighora—(!omhre‘l:um_ thicket at Sizemba a.nﬂ:

Chinings, which were explained in the ﬂeﬁcriptiﬁn of these two
i
study areas. This adequately demonatrateb the differences
aaaouiatea with the thioket cover whioh %enderod these two
|
areas worthy of comparative analysis alt#mugh they are otheré-
wise of a descriptively similar vegetati;e nature.,
éThe relative differences betweLn the vegetation
categorie; in all thr;e gtudy areas, aa'aho;n in Pig 7 ., i
demonstratea that the major distincetion petween them ie
related to the c¢over provided by " thicket ", The ﬂifferenceg

: . |
in cover ?fforded by ?he " gerub " and “!wOOdlanﬂ " categorigs

are rende%od unimportant by reason of their ccmparable
measuremeonts and OVerlappiﬁg confidence interwals.
The relativeé cover factors caloulated from the

cover measurements of the different vegetation categories

in the three study areas and the respective &rea meaauremenfa



oI

I s T =R BT
Vo S ETCL. )

ool o)
9 S .E"J’_'QC._}_

AN
™y
ra

-
AW |
el

4]
-

T
—-

-1
I

¥
H=
LH

h¥a
LY

(18]

-3
o
-
Iy
-
pe]

el
pYs

(r

[as

e

-

-]

LI

el

annn

P |

Srs
--1

¥

N
i
1
e e e H e
fs A I ]
[ - -l w 4.-.-'_"-‘1,
b -

gtudy

TTETE

R T




riEAan

. Cover,

{e0 o

b0 +

['3+

20

THICKET

FlErd

Cover

coﬂPFmﬂrmE

Véaricas

RESULTS OF LRATE@AL

LIMES oM gBCH SIDE oF THE

PLoTYED

CHVER, MEASWREMTENTS -

100 Woopr snd.
o o
Lo o
yod
i _
20 -
L] 1 -
Ve ., ‘33,,
T, Y, <,
G”. . £
ThE JSTudY FAREAS
MEAN~ PERCENTASE  PornTS SivE

. .
Q5 Vs Coneiacuce Inrvenvac.

mo.| Scrusg,
Bo J
FlEARN 4o -
[+
fo
Coved. 4ol
to
L} T .ﬁ,
N S, “,
< *, %,
>, 1. »
a, N %,
Sizeman, CHimnsa asp MANZITUEA,

*(a)*ob

Did

.

7 .

Fis,



i

1

."(

i

' Daﬁértment?of Nationaléra:ka & wild Lire:Manégement assisted |

41,

of these vegetation types, are containediin column (c)., of

Table 2 .. These will be hrought into pefspective when

correlations are made later in the paper'

(1i). Population Assessmgnta and Density Levels,

As previously explained { p.28,), the rhino.
population figures foé Sigemba and Chininga were already

known at ﬁhe start of ithe stndy, as a result of capture

operations conducted in 1964 & 65 and 1967 & 68, respectively.
The population figures are 42 and 15, regpectively, and a

breakdown of these mumbers, into sex and age classifications,

is contained in Table 5 .. !

|
| |
Manzituba iz the heart of the thzarira (Gane Reserﬁe

and the population there was well-known over the four year
period, 1965 - 68, In 1967 there was a yqung bull, an old bull,

a cow and a large heifer calf. The folloﬁing yeér the oow and

|
her call segarated when a new oalf was born and an inmigrant

subadult cbw was noticed in the home-rax area, but it is not
' ’ |

known if tﬁis animal took up residence asino further racord of

her came o light. In 1969 the old bull d%ed { Wright - pers.

comm,) and;¥illiams ( pers. comm,) estinafes the resident

pcpulationéin 1970 to be 5 or 6 with a popsible further two
' F
animels from adjacent populations sharingiwatarholas on the

periphery of the home-range.
The Manzitub% population was ohecked in 1970, but

I only act#ally 3aw the 0ld cow and her 30 month old calf, Thb

I
l
i
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Table é R

STZEMBA CHiIIINGﬁ
Captured I
Adult bulls 16 5
Adult covs 14 ; 4
éubadult bulls 2 i -
éubadult cow§ 1 ! 2
{alves - bulls - | 1%
Calves ~ cows 5 1
Hot Captured i
Adul{ bulls 1 | 1
Adult cows 2 -
Subadult bulls - -
Subadult cows 1 -
Calves - bulls - -
Calves - coﬁs - 1
| TOT}%&L 42 15

#* Found dead {See

observation 6, Appendix 2)
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me by flying a apeciél aarial survey of|the Manzituba area
to check my ground assessment figuraess ?he flight was carried
|

i .
out by the pilot and an obzerver on theésth Qotober, 1970, in

a P4 18 Super Cub Aircraft. The Chizarira is very open country

with little contimuous canopy in the woédland area,with

practically no underétory,and at the tiﬁe of the count muoh'

of the area ( ¢. 70%) had been burnt or#. 4s the count was

undertaken in such a 'small area, under .such: open oonditions‘

and gt a time of day k during the late #fternoon ) when the%
rhino are normelly fe;ding in the open,iI expected'a 100%
count, However, only %hree enimals were;countad in the main
habltat area and a further single animaliin the vicinity of
a waterhoie on the edge of the home-rang% ares, which may

or may not have been part of the study g#oup. Desplte my _
|
l

optimism for an agcurate count under such good conditions,

Goddard (1967) gtates * Even under the mLst:ideal conditione
: |
only50% of the (Rhino) population was dethted by observers in

|
:

an aircraft ", so it is felt that the ae#ial count did give :

support t& wy ground &atimate of 5 animals, :
: : : !

EThe overalléfigurea for the rtho populations in

. i . i

ﬁhé threeéstudy areas lare contained iz columa (d). of Table 2..
Density levels were achieved by dividing the populaticn figures

by the relative area measuraments of the!three atudy areas,

: f
which reduced them to a relative number 4f rhinos per sguare

nile; these figures are 2.3, 1.C and 0.2Erhinos per square

i

mile for Sizemba, Chiningea and Manzituba, respectively, and i

are contained in column {e)es of Pable 2 .,
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(1ii). Correlations between Relative Cover Factors

and Population Density Levels, :

Correlations between the Rela%iva Cover Factors in
each study area, considered separately %ox esﬁh vegeitation i
catogory and jJointly as an overall habi%at apsessment, appear
in Fig 8;(a),(b),(c) & (d)es !

The correlation between rninoidenaity and Thicket
R,C,F, proved highly.aignificant with a?oorrelatioﬁ ooafric%ent
of 40,9975 giving a ﬁrohability for a p4rfect positive
correlation greater than 99%. Similar sorrelations between
rhino densities and Scrub, Woodland and.Overall R.C.F.5, gave

respective coefficients of -0.01346 ( p =>'0.1), + 0.8782

{p -)D._‘l) and « 0.9546 ( p -(0.05). DF these, only the
' i

correlatibn nade uslng the Overall R.G.F} is within the aocebtable,
: § h

95% significanoe level, but in view of t#e poor correlations
made in the Scrub and Woodland ca.'hegorieé, it can be seen th:a.t
the aignifipance level achieved with th850761811 RE.C,Fs was
ﬁnly possible as a di%ect result of the &h Bignifio#nce
attached to the Thicket R.C.F, correla‘tién. This demonstrates
the influence that Thicket cover has in determining the rhinc
carrying capacity of a habitat,

However, irrespeciive of the importance of thioket.
cover in a rhine habitat, the fact that thno live in hebitats
completely devoid of thicket,; e.g., Ma.nsiimba, indicates that
the other cover factors may be of some i@portanoe to0,

|-
|
Conzequently a further correlation was made between the

Overall R.C.F, in aaohistudy area and thﬁ anpunt of cover

IG(
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available to each rhino in the respecti{e habitats; for thié
calculatipn, an a reaylt of the populat#on_denaity at .
Manzitubaibeing 80 10%, the more accuraée density figure of
Ge16 rhino/sg.mile, as opposed to the 0,2 rhino/sqe.mile given
elsewhere in the paper, was applied. The R.C.F,/Rhino for each
habitat is contained in column (f)., of Table 2 .. The
correlation resulted in a coefficlent oﬁ - $,9881 with a
probebility for a perfect negative corr%ﬁation éreater than

98% { See Pig 9 .). The significance ofithe inverse relationship

between these two variates will be explained later.

{(4)s Difference in Habitat Dtillization by the Sexes

|
: |
at Sizemba. :

During the 5964 capture operaéion at Sizembda, 1t
became appavent that the animals in the population cceupied
their habitat in a definite pattern, Bulls were confined
entirely to thickei during the day and @ometimes solitary
adul% cows, or COWs with large calves, fare found in the saﬁe
type of cover. Heavily pregnant cows and those with small calves,
however, were found in the open part of &ha habitat where they
spent the heat of the day in the shade uk bacbabs ( Adansonia
digitate } or other large trees. See Piq iQ.( Details exiracted
from 1964/65 Diaries, Fothergill & Thomson.).

Thig behaviour is completely contrary to that of the
cows and calves at Hluhluwe ( Natal ), Hitchins ( pers.comm,)
states "™ It appears tﬁat femeles with very asmall calves are;

almost entirely confined to thioket for approximately the firat

four months after the calf is born ", I believe that, because

&
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of the importance attached to the rhino?s requirement for
thicket, Hitchin's observations are propably more likely to
be the norm so why should the Sizemba'pépulation be so
completely different?

Upon examination of the environmental factors in the

two habitat areas, there appear to be two main differences; the

presence of White Rhino ( Ceratotggggumisimum.) and the absence
of elephant { Loxodonta africana.) at Hiuhluwe and the oppoqite
at Sizemba. See Table & .. Hitchins ( pers.comm,) confirms %hat
there is little or no interspecific competition hetween the
black and white rhino whilst at Sizemba Ehere was evidence %o
suggest a degree of competition for diur%al retreats between
the rhino:and the elephant. A state of tLlerance Was, hOWGVe?,
achieved between the rhino hulls and the;eﬂihant in most cases.

A binomial Chi-sguare test, hased on the data in
Figi(Ow, showed a highly significant difference in the dispersion

cf the sexea in the habitat, which suggerts, in view of Hitchin's

observations,that a reascn must exist fo# this diatribution.tThe
1 .

Ch-sguare test calculation can be found %n Appendix 3 a).

Although Eluhluwe ia subjected%to certaln tourist

pressures ang Sizemba;is not, the fact t%at cows at Sizemba ;

were reluptant to move back into the thi;ket excepi under

extreme hunting pressure, suggests that man's presence was

net involved. There was also no evidence ta suggest inter-

Bexual competlition for diurnal resting sites which, in any

case were nct in short supply. Elephant were seen to disturb

rhinc bulls on several occasions, however, and its is probable
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iable .6.

Environmental Factors likely te atffect the Dispersion of Black

Sizemba, Khodesia.

kRhino in the Habitais of Hiuhluwe Game Jteserve, Hatal and

FACTOR 5TZEMBA HLUELDWE REEMARKS
Hegbitat
Thicket Extensive |Extensive
Open Country Extensive Exten%ive
Other Species
Elephant i {Numerous Nig 10/s8q.mile
' {approx, }
White HRhino Hil Pumerous 5/sq.mile
Buffalo Fumerous Wumerous
Lion Present* |Present’ * G, 3/sqemile
_ T 0.8/sg.mile
Hyena Numerous# Rumerbus+ * 2/sq.mile
i (appr0x.o
+ "Extremely
nurigrous”
teneral Game Plentiful |Plentiful
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that the high elsphant population, resulting in over-numercgus
and disturbing contacts with rhino cows and their small calves,
induced them to seek resting sites not Pormally frequented by
elephant, As the elephant were always i? the thicket during
the heat of each day, this would have firced the rhino cowa:to
seek ganctuary in more open situations.:

i
(5). The Feeding Habits of Rhinc at Mfurudzi and Ruysa
; ; [

with Comparative Observations from other areas in Bhodesia.;

Observations on the feeding habits of rhine in
Rhodesia indicate that the species has & wide range of feeding
preferences. A quantitative assessment of the feeding habits
of the two populations c¢aptured at Mfuerzi and Ruya, obtained
over & period of 22 days when 22 adult ;hino were tracked for

from 6 to 10 hours each day and thelr food intake recorded, is

contained iﬂ Table 7 ., and shows that Diplorhynchus condylocaypon

is by far the most favoured feed in hoth?these areasi this
species is also eaten in a " toapted * s#ate af ter veld-fire?
| .

|
ﬁ I
have burnt out an area. At Mfurudzi this|preference was !

followed by Grewia spp., Dalbergia malannglon and then

Bauvhinia petersiana whilst on the Buya tﬁe second preference

was Ficus capresefolia; D. melanoxylon and B,petersiana did

not feeture in the rhinos diet at all on%tha kuya, probably
the result of their less frequent occurrénca there. On the other
hand, the Ruya record of F,capresefolia related to part of a
single rhino'es feed during one night and;it does not necessarily

reflect a true preference,

Some pertinent facts emerge when this information |
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A complete record of faéding observations at Mfurudzi and
on_the Ruya in the north-east of Rhodesia, June - August 1970,

MFURTU Dlz 1. RUY a,
F.O. 0.0. ;P.R. FQO. 0.0. P.R.
Acacia gerrardii. 12 2 6 47 1 47
Acaclae macrothursa, - 1 0 5 3 2
Acacia schweinfurthii, 36 1 36 - 1 0
Albizia amara, B 2 4 1 )]
Alternanthera nodiflera. 20 1 20 - - 0
Bauhinia petersiana. : 155 3 j 52 - 1 0
Brachystegla boehmii, : 1 5 i1 - - o
Cassia singneana, 61 2 ! 31 - - 0
Colophospermum mopane, - 2 ! o} 25 5 5
Combretum: elaesgnoides. - 20 2 : 10 10 3 3
Combretum apiculatum, 10 2 | 5 33 3 11
Combretum fragrans, : 66 2 I 3% - 1 ¢
Comrbretum hereroensi, - 1 o 5 2 3
Combretum imberbe,. 14 2 P 18 2 9
Combretum mossambicense. 65 2 ;33 4 3 1
Croasopteryx febrifuga. - - P 2 1 2
Dalbergia melanoxylon. 112 2 . 56 - 1 0
Dictrostachys cinersa, 11 1 11 - 2 0
Dioapyros quiloensis. 53 1 .53 - 1 ¢
Diplorhynchues condylocarpon. 623% 3 208 1001 3 334
Disperma crenatum 111 3 C 37 43 2 22
Euphorbia eooperi. 15 1 15 - 2 0
Euphorbia ingens. 16 1 16 - 1 0
Euphorbia ap., 32 1 32 - - 0
Erinia antennulifersa. 20 1 20 10 1 10
Ficus c¢apreasfolia, - - 4] 250 1 250
flacourtia indica, ! 10 4 2 5 -4 - ! v}
Gardenia Jovis-tonantis. 3 1 3 - - 0
Gardenia resiniflua, - 1 0 B 1 8
Grewia 8ppa.. 115 2 T 51 2 26
vulbernardia glcobiflora. 3 5 & - 5 ¢
Lonchocarpus capassa. 15 1 15 - 1 0
Phyllathus reticulatus,. - - o 15 1 15
Pterocarpus rotundifeolius. 5 3 2 - 4 )
Popowia obovata, 24 2 12 - 2 0
Rhus quartiniana, 10 1 10 24 il 24
Ricinua communis, - - o 12 1 12
Securidaca longipendunculata. - 1 ©0 16 1. 16
Securinega viroza. : - - N ¢ 23 1 23
Solanum incanum,. - 23 2 P12 - 1 0
Steganotaenia araliacea. 35 1 © 35 8 1 8
Strychnos madagascariensis, 27 3 9 - 2 0
Strychneos stuhlmannii. 2 1 2 - - 0
r,0, = Fueber of actual feeding obsepvation resords,

0.C. w Occurrance rating éf the species in the
habitat area,. |

P.R. = Feeding preferance!rating. This was obfained
by dividing the actual numher of feeding
obgervation records ( F.0. ) by the occurrence
rating of the species in the habitat area

{ 0.¢. )., =
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: i
is compared with observations from other localitiea, e.g.,

D.condylocarpon does not occur in the Sizemba habitat at all,

only sporadically at Chininga but is fairly common at Manzituba;

Brachystegia beehmii and Julbernardia globiflora are dominants

ant Manzifuba and have an egquivalent océurrence rating at
Mfuruadzi, tut in the latter area they r%flect only a very sgall
portion of the rhino's diet whilst at M;nzituba.they are hiéhly
favoured, This discrepency is difficult to explain; rhino
populations in Doth areas were light soiforce of numbers in

one area gould not haye biased the find%nga; Manzituba,however,
has a much higher water table than Mfur&dzi, wlth sponges and
springs a common occurrence ( which is not the case at Mfurudzi )

so perhaps {the vegetation at Manzituba has a higher general

water content which might influence palatabiiity.

Certain species, e.g., Diplorgknchue condylocarpon,

Diospyros quiloensis, Euphorbia cooperi mnd Ruphorbia ingens

generallylshow a high preference rating ( 3 + ) wherever the}

oceur in rhino habitatsp all these are highly succulent. In

this context it should be pointed cut that all feeding data

were collected during the dry season and when feeding preferences

are subjectively compared with the other vegetation occurring

in a habvltat, it is generally found that they are amongst the

most succulent available in the habitat;éit may be found that

feeding preferences become broader during the mmins when

succulence in most plants is high, It haé been observad, howgver,
I

|
that the annual weed Digperma crenatum 14 also eaten during ﬁhe
! |

dry season when it 1s completely dessicafea and dead
a
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Samples of the 18 principal food apecies were
collected at Mfurudzi and Buya in 1970 and despatched to the
Department of Research and Specialist S%rvices for analysiak
The samples were first wind-dried in th; field and then ove;n
dried in the laboratory before being te%tad for % Ash;

% Crude Protein; % Ether Extract{Fat); <}£ Crude Fibre;

% Carbohydrate; % Calcium; and % Phoaph%rﬁs. No ocorrelation
could be. made betweeh the results and f%eding preferences
which bringa to our attention the only ;ther major factor
which was not analysed, % Moisture; thia again indicates thet
it is this which is the probable important factor influencing
feeding preference.

Inconsistencies were noted in feeding haebita of

rhino in different areas. Colophompermum mbpane ks by far the

most common and widespread vegetation ﬂpeciea in the Sizemqa,
Chininga, Tende and Pohwe habitats and;it is well represenﬁed

in all the other habitats in which feeiing observations were

‘made and yet I only once recorded a si#gle stick being eaten

by any rhino living in these areas, at Sizemba in 1965. However,
records from Dindi in the Mrewa District show that this species

was fed wpen heavily in preferemnce to I. condylocarpon ( Coetsee
!

and Peek - pers, comm. 1970.), and obs&ervatioms from the
Gona~re-Zhou show that C.mopane was one of the first species
to be fed upon by thine released into the area and now twelve

months and more after release,; these same rhine ocontiaue to
1 i

feed on {,mopane. n i

&,
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Qther intereating obaarvationé illustrating the
rhino's range of food specles come fromlBinga where two animals
vwere observed feeding heavily on the water-lily, Hymphaca
calliantha, in & pan in the Chizarira G%me Reservef P.Thomson w
pera.comm.);.I also recorded rhino at Sézemba feeding on the

Kariba Weed, Salvinia auriculate, on several cccasions. To obtain

both these sources of food the rhino waded into the water
until it reached thefr chest whereupon they moved about amongst
the plantse eating theﬁ with apparent relish.

Grass raerely features in a rh;no‘s diet but
oboservations at Tended in 1969 showed téat B regenerating

Byparrhenla 8pe, emerging from tussocks after a complete burn

earlier in the season, was much favoured by an individual on

several occasions. In 1967 I obaserved a |rhino on Manzituba

feeding heavily on the sedge, Cyperus d|g§tatus, about a moéth
after the first rains when the sedge-bad was some 9 inches tall
and regenerating after a complete burn;éthis animal consuned
vast quantities of this species spendiné several hours moving

through the vlei. When I visgited Pretoria Zoo 1in 1970, I saw

2 rhino eating, with apparent relish, the grass Cynodon dactylon,

which was growing in its enclcsure and whilst this observation
is from completely unnatural conditlons,; it nevertheless
demonstrgtes versatility in the rhino's;feeding habits.
Al}l observations from throughéut Rhodesgia indicaté
i

that during the hot-dry season, rhine a%e principally nocturnal

feedere; a certain amount of feeding is done in the early

wornings and late afternoons but during: the day it ig
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neglibles The period 8 a.m. to 4 p.n. i@ normally takem u;
with resiing althougﬁ frequent rest periods also occur during
the night. During the hot~wet and cold-@ry seasons, when
temperatures are not oo great, feeding ;ay occur right
throughout the day and night with regular short rest perioda
interspersed throughout the 24 hours; these details were
obtained as a result of tracking interp?etaﬁons made during
the different seascona. Observations on'iaptured rhine in th%
pens indicate that their feeding and re ting periods alter
little in captivity and, as in the fiel?, vary acéording to
the temperature and the weather.

Wherever rhino live in asaoci;tion with thicket,
feeding is often carried out on the ecotones within the thicket,
i.e., on and around termite mounds, along streams ( if they
ococur ) and along the thioket edge, hutfthe bulk of the Thinec's
feeding occurs at night, often in the most open part of the
adjacent woodland or hillside, and ofte% Beveral miles from;
thelr diurnal retreats, Although the pr;ncipal component
apecies of the thicket are often eaten.iit is pertinent to
record that the main feeding period, 4 ;.m. to B a.ms, in
normally spent in nearby open country and conseguently I believe
that in Rhodesia, thg deciduous Gommiph%ra-Comggetum thicketsa,
with which the rhino is generally aasoclated, are net necessarily
important to the animal as feedlng areas,

On a visit to the Addo National Park ( Cape Province )
in late 1969, I observed four of the eight resident rhino

i
| '

feeding in the open at 5 peme. I learntithat if one wanted ;o
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see these analmals the best time is in the early morning or
late afternoon " when the rhino are out pf the extremely
dense thicket and feeding in the open " % Lle ROUX = Pers.
comm, )}, Schenkel ( 1969) records a similar feeding habit in
Bast Africa, but in Hluhluwe Canme Reserve ( ﬁatal } the
situation is apparently completely diffe'ent..ln this latter
area one ¢f the majexr thicket componente|, Acapia karoo, is a
highly pr;ferned food;agacies and the bu:k of the feeding
oceurs within the thicket complex { Hitchins - pers. comm.).
The period during which the rhino feed and the variation in
feeding times with the season, however, appear to vary little
in Hiuhluwe from those noticed in Rhodesia.

Sehenkel (1969) has listed the specles of plants
which are eaten by rhinc in the Tsavo Naﬁiopal Park ( Kenya )

and 1t is of intereat to note that of thb TO -species liated,’

only three, Acacia tortillis, Se¢lanum incanum and Crewia villosa,

have been recoxded in the Rhodesian rhincs diet. However,

species of the same genera, Bauhinia spp., Comwmiphora spp.,
Grewia spp., Disperma spp., Euphorbia sg?., Strychnos spp. and
Xeromphis spp. are fed upon in both Eastiﬂrrica and in Rhodesia.
C0f the ten species listed by Schenkel asﬁpreferr!d foods in

East Africa, none at all appear in the Bhodesian rhincs diet

and only one, Bauhinia taitensis, falls ﬁithin the same genus
|
of plants recorded as being fed upon by rhino in this oountry.
‘Rhino are obviously very adaptable to a variety ofl

diets and emphasis on known food specieaioccurrence is probably

of minor importance when assessing rhino habitats,



e

e

i

(6). The Water Bequirements of Rhino related to
e e — _*-_

Diurnal Ambient Temperatures and other ﬂertinant Observationa.

Schenkel (1969) observes that:during the dry season,

the ocourrence of surface water will oonrribute towarde the :

determination of & rhino's honme-range bu& that when living .

in a feeding area far from water, a rhino cannot drink everj

evening because of its other activities, i.e., feeding, resting,
. |

wallowing; sleeping eic., and must, thergfore, be able.to

remaln without water for several days. He accepts that a rhino

will go without water for periods of ™ 4 to 5 and perhaps

even 6 dayes " but unfortunately he makesino mention of ambient

temperatures when describing this activity.

My hunting programme, as a member of the Rhodesian

thino capture team ( 1964 - 70.), was normally orientated about
existing waterholes in the habitat and before dawn each day,

tracker teams were despatched to check ail waterhcles in the

area and rhinos which had mede use of auLh water supplies were

tracked from their place of watering as soon as the trackers

had reported back; at distant waterholes, trackers actually

G\.

camped nearby and elither returned to bas§ each morning, or

l :
radiced back their reports when a radio ;as available, This
constant supply of reports provided a unigue opportunity for
study inte the rhino's daily rythm and especially their
programme to and from water. Consequently, although my
observations are only subjective, I beli%va a different ;
interpretétion ean be placed upon the rh*no‘s daily rythm in

|

this regard, than that offered by Schenkbl.
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In all areas where 1 have encountered (»kdw rhino in
Rhodesia, they remain without water foréperiods up to 5 days
at a stretch, only during the cool winter months but, as wa&mer

weather progresses,the interval between |their visits to water

becomes shorter until, by mid~August, they are normally watering

daily and only on those infequent days wheﬁ the weather is
cooler do they alter this dally activity. In September and
Oetober, when shade temperatures in mosﬁ rhino habitata are
well over 100°P. and often above 110°F., the rhine become
distressed if they do noct obtain water daily and on several
cccesions, when the animals were disturged by the presence qf

a night-capture team at the waterhole, They were found the |

next morning to have proceeded diresctly te another waterheles

right at the other end of the habitat, ﬁowever, if similarly
diasturbed during the winter morthas, up Fo ahout mid-sugust,
when temperatures ere not high, they dig;not geem unduly
ooncerned and merely missed that nighit's drink and returned
the following night ( unsuccessful night-~hunts were normally
followed up by a conventional day-hunt.). There were no
observations to confirm that rhino, either willingly or
unwillingly, went without daily wzter duling the peak of ths
hoet=dx»y season, r

Schenkel suggests that the rhi@o'a movement to anJ
from water is determined by its programme of other daily

activities, however, he later states that ¢limatic conditions

such as temperature, irradiation, wind and humidity also play

an important role in determining the length of the period
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away from water,

Rhino sweat profusely, partioularly under stress,
aﬁd if flushed continucusly during the day will turn gquite
black from the meisture as a result, W%en under the influencsa
of immobilising drugs, 1f the chase ha; been girenpous and -
ambient temperatures high, the sweat 1¥terally pours off
their bodies, The rhino's sweat glands, therefore, are very
active and the animal undoubtedly loses large gquantities of
body {luid during nermal daily activities in the hot-dry season,

In contradiction of Schenkel's observatﬁons, therefore, all my
observations indicate that the Rhodesia; Thino's daily pro-
gramme is modefied fto comply with it's water requirements,

An interesting observation came from Chipangayi where
the lasg of the two surviving cows of that population wasg
captured in November, 1969. This animal_had taken up residence
on the slcpes and peaks of the Chipinga escarpment and

observations suggested that she was able to go for exiraordinary

period without recourse to water. She h%d a heavy feeding

preferenéa for Eupherbia cooperi and E.| ingens, which were
prolific?on the slopes of her mountain habitat,and it is believed
that the xylem of these species was sufficiently succunlent to
maintain her body water balance during most seasons., Unfortunately
full records of her watering cycle duri#g the hot-dry season
are not available although it is known #hat she did freguently
vigit waterholes during théspariod. Howéver, there is a

possibility that this rhino may have been able tu exbtend the
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interval betwesn visite to water, even ;t the hottegt time Lf
the year, as a result of her diet,

During the winter months rhin% have been tracked .
for-distances of 20 « 25 Kilometers froﬁ their places of
watering. However, during the hot-dry season they usually remain
within 5 kms., of the waterholes but occasionally they have been
known to extend this to 10 kme.. This change in their habits
is probably as a result of the rhincs greater dependence on
water during the hotter months,

At Chininga, permanent pools in the river provided
the main source of water for the rhino éopulation and during

| |

the winter months the home-range extenddd east and west of the
|

river ove; an arsa of approximately 45 %quare miles..Howeve%,
during th; hot-dry season, this was red&ced to 15 aq.miles,!
only to the weet of the river, and as tﬁe principal waterholes
were located in the riverbed, this bias for only one side of
the river suggests that water is not the only criterion in
determination of homs-range., The ‘mest obvicus difference
between the country on either side of the river is the lack

of cover on the eaast side, partioularly noticeable during the

hot=dry season, which suggests that this factor also plays an

important role in the determination of hbme-range. ( See Figlia).

On five or gix occasions rhinoéhave been recorded
digging in the sands of river=bede for water and on two
occasions an individual from the Chininga population reached

a depth of approximately 3 feet before reaching water, when

a small pool of water existed only 100 meters downstream, Ty
+ The

i
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|
i = Hot-Dry season home-range of the Chininga Black Rhino population and
f extension during the hot-wet and cold-dry seasons.
§ waterholeas ——=r—— ' T
|
i_
; }
Hot-dry seaaon Hot=wet and cold-ary
o home-range % seasons home-range
% exéension.
15 sq.miles E 30 sq.miles (approx. )
w S~
K“‘«xﬂﬁ .
j} - |
i |
| Comperhative environmental differences between the ftwo areas during the
Hot-dry seagon.
Hot-dry season home-range. Home-range extension,
1. Trees leaflesa (exceptions). 1. Trees leafless (exceptions)
2. Good shade available. 2. Good shafe available. !
j 2 Distanceffrom water = Se Distance from water = E
\’/ 0 - 5 Kilometers, . 0 - 10 Kilometers, |
] 4. PFPood abundant. 4. Foo& abundant. .
g 5. Poaching ninimal. 5« Poachling minimal.
! 6., Cover factors per sg.mile:~ 6. Cover factors per sg.miles-
v a, Thicket 744 a. Thicket 0,0
b. Roek Scruhb 14,2 b, Hock Scrub 0.0
¢. Mopani Weodland 5.7 ¢. Mopani Weoodland 13,1
| d. Overall 27.3 d. Overall 13,1

The Colophospermum mopane woodland was not messured sast of

the Chininga river but it is similar in character to that on the west,
which was measured by photographic technique. This latter measurement
hag been used to caleulate the cover factons in the home- rang3|

extensicn area. |
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reasons for this animal's activity are difficult to underw
gtand, but in other instances the digging ceccurred bhecauss
there was no surface water.
! .
Examination of the excavated!waterhdies indicateé

that the rhino used their front feet only; there waa no
|

evidence to suggest that their horns aﬂe used is thig activity,

in faot one would expect horns to be encumberance in thé
confines of such waterholes, The tracks snd disposition of
displaced sand indicated that the rhino begin their excavaticons
with one front foot, throwing the sand backwards on that side
of the body; they then use the other front foot in a like
i

mgnner. The animal remains in cne poait%on, that is, 1t does
not rotate about the hole, and when ( o% if )} the two piles
of sand on either side of its body run together and touch ifs
belly, it disperses the sand bhackwards rith its front feet Fefore
resuning digging. | !

(7). Behaviour,

(i). Population Grouping.

411 my observations in Rhodesia have indicated that
undxy natural conditions rhinc populations occcur as sedentary
groups with 1little or no overlap with a@Jacent vopulations.
Individuals within the group may have execlusive areas vislted
only by themselves but the greater part of their home-range
overlaps those of the other individuels in the population
Zroupe.

- Subjective observations indicate that black rhino

b2
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are predoﬁinantly solitary animals with adult bulls and adult
cows, without calves, preferring to live asg individualss
adult cows, however, are nﬁrmally accom?anied by their last
calf with which they have a close-bonde& relationship. Tempérary
groups of a bull, a cow and perhaps herfcalf, are formed when
mating takes place bui these are of short duration.

Aggregations of rhinc occur from time to time,
apparently as a matter of chance, and these have been known
to include 5 or 6 animsls, Such aggregaﬁiona, however, have

only been recorded during the mid~day rest period when the

animals remain within sight or sound of each other, rarely do

such groups actually ;eat as a herd, an% they break up when ithe
animale disperse %o feed in the late aféernoon. |

One apparently permanent associztion between two
cows was noted at Sisemba in 1965, when the twe animals were
seen together on five or six occasiona and their spoor wae
observed together in the same area, ove% a period of about
six weska., It is possible, however, tha; the older cow was
the mother of the younger one and that they had maintained
their relationship dvwe, perhaps, to the Pothera inability tq
produce enother calf or to succesaive o%lf losses,

In the same area and under much the same type of
circumstance, two permanent bonds were QQted between two
young bulls in different parts of the hebitat. In each of
these associations the animals fed, rested and visited water
together and were rarely out of vocal commumication,remalning

nornally within each others sight. As they were young bulls
’

&
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it is reasonable to assume that these bonds were eatablished

upon their achieving independence and that they persisted into

young adulthood. How long this would hgve continued had thé
animals not been captured and thereby forceably separated is
net known, but no bond of this nature has been noticed with
fully mature bulls, ;

The Khino at Mfurudzi and onithe Fuya were disturbed
populations and therefore they cannot 53 condidered completely
normal, however, during the capture of ‘these pepulations the
solitary.disposition of individuels, ugit grouping of the
populations and aggrégations of indivi%uals is recorded asé
being similar to those found at Sizemb%, Chininga and Manzitubs
in the Binga District, .

At Chininga, where the populétion unit grouping wasgx:
moat closely studied, there appearsd to:be a set plan of es@ape
in the event of danger. Some of the anihala. especlally mature
bulls, had favourite resiing sites which they always vacated,
when disturbed, in one or another directién and on a definite
route; these observations were made on meveral known animals
during multiple unsuccessful hunts, It was also noted that
certain thickets within the habitat were used as retreats during

flight and the same routes between these thickets were used! by

many different animale in the populatior indicating that thby
were teated and well-tried escape route% for the population
as & whele. Thie population, therefore, was not haphazardly

dispersed budt had some form of group organisation,
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(ii). The Rhino's Attitude im Repose in Relation -

tc the Directicn of the Wind,

Twenty—eight records supporting the observation that
rhino lie down facing directly away from the wind were obtained
at Mfurudzi and Ruya during 1970 and none were obtained to
contradict this, Unfortunately, due teo tpa vicissitudes of the
hunting aﬁd the densse nature of the vegétation, a larger sample
was not possible. Bowever, I have made several hundred subjective
and unmeagured observations to support thie record and, in
seven years of c¢lose mssociation with rhino, I have naver
found an animal lying in any position other than facing diréctly
away from the wind,

Hitchins ( pers, Qomm.) states, " Your observations
on the resting attitude of rhino confirés ny observatlions, I
have found ithat 99% of all observationsiindicate that while at
Test a black rhino will always orientaté iteelf with its hipd
guarters into the wind ( this applies to open and closed habitat
types ). If while at rest there is a wind dirsction change, the
enimal gets up, reorientates iteelf and|then lies down agaig-".

|

!
This habit of orientating ita | position acecrding to

|
wind direction before lying down, is so|precise that it must

1
have a high degree of significance 1n tﬁe animals survival.
This will be discussed later when it will be shown that the
' i

rhinos specinl adaptétions to life in thicket habitats is

directly related to this behaviocur pattern,
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(iii). Observations on the Rhing's Hearing,

Evesizht and Sense of Smell.

Observers such as Selous (1908}, Schenkel (1969),
Goddard (1967) and others, all support my own okservations
that the rhino's hearing and sense of smell are extremely
acute. It is difficult to khow how %o measufe these faculties
but I can state with confidence that anialert rhino will
follow the directlon of a man's progres% with its head and
ears, at ranges of up to 100 meters, iriesyective of haw
careful he may be to avoid making a neoise; znd a rhino will
bolt at ranges of up to one kilometer if a man's scent is
carried towards it on the wind.

: |

When crossing the tracks of a!puman or another rhino,
2 rhino will immediately drep int's head to ground level and
pProceed to sample the scent with loud inward-outward sniffing
sounds which can be heard at a oonﬂiderazle distance. They have
8lso often been observed with their nose; to the ground, tracing
the spoor of another rhino which had recently passed that way
and,in times of danger, have been known to back-tyack their .
own spoor ( Phis will be explained 1ateri).

The middens, or faecal scrapes, made by rhino have
often been attributed to territorial behéviour. Dillon Ripley
(1958) suggests that such middens demarc;te a territory and
I have often heard from several Rhodesia# game offioers that

I

middens occur a8 the result of visual stimulus but without

attributing any functional aspect theretd.
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Goddard (1967) suggests that ;hino have some
method of identifying other individualsgin the population hy
the scent $rails they leave behind, resultant from dung
deposits on their hind feet, Schenkel (;1969 ) agrees with

' :
this intexpretation although he alao st%tes that the functi%n
of scraping, combined with normal dereégtion has not yet be;n
defined,

Middens occur as a result of éepetitive defecation
by the same, or other rhinos in the population, of both sexes,
in one place., Several such middens may occur along short
sections of a route, becoming progressively morz numerous aa
waterholes are approached, Prior to dechation the rhino will
maneouvre itszelf into position over theémidden and give up to
ten vigorous scrapes with its hind feetibefore depositing igs

s é
dung on the heap. This,followed by equa%ly vigorous scraping
of the hind feet which scatters the fre;h dung and thereby
deposits a fresh scent on the rhinos back feet. ( Records of
this habit ﬁre too mumerous to define aceurately but they
probably numbexr over 200 hundred.)

It ie therefore reasonable teo assume that the rhino's
habit of creating middens and scattering their dung with the
hind feet, should be aasociated with the&r ganse of smell., In
this context it 1s pexrtinent %o point out that although rhinos

do not always use middens for defecation, they rarely defecate

without scattering their dung with theirihind feet. i
‘I conducted experiments at Sizgmba in 1964 to test§

B ) | H
an alerted rhinos eyesight. This was onl& carried out on tho%e
|
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animals whieh were too alert to allew aﬂ approach to within.

the very short darting range of our ( then ) inferior weapons
and only on about three occasions, 'but observations over the
past seven years support my earlier findings. The tesl was
carried out by simply waving a handkeroh;ef in front of an
alerted rhino at ranges above and below 50 meters; It was

found that although the animal became agitated with the
increased warnings from its attendant oxpeckers { Buphagus spp.),
it was unable to detect the movement of the handkerchiaef above

the 30 meter range, but bhelow this renge the movement weas

detected.
If oxpeckers are present on th? rhino, they will

give alarﬁed " churring " necises a% each?movement a hunter

makes ( this applied alsc to the waving ﬁandkerchief } and

the animal will respond by appearing res?ive and moving itse

head from gide to side in an effort to ljoate the gource of

trouble. The rhine must obtain asome sort?of directional

guidanoce from the birds because they always scem to face in

the general direction from which danger threatens. Juch is the

notice the rhino takes of these birds warning that they may

be induced to instant flight upon thelr fbrst warning call.
When assessing the eyesight ofirhino, it was necessary

to ensure that no noise whatsoever was made because their

hearing is sc acute thal they guickly ze#o onto any noise

made by an obeerver, with both earas exteéded forwards, which

action is often incorrectly atsributed to the animalts sight.
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Alerted rhincs will hear a man nmoving, gven although he does
80 with the utmost cantion and determin;tion to make ne¢ noise,
at ranges up to 100 meters. 4 man walkiﬁg normeally through the
habitat will be detected at ranges well?in excess of this
distance, provided the rhine¢ is alert. However, an unalert
rhino will respond to & man walking without caution, by raising
ite head or rising to ite feet, when th% zan is 50 = 75 metjra
distant, under normalgciroumstanoes. 5
The rhino's thres senses work together as detectors
of phenomena in their envirohment and coantribute towards the
animal's security. Their sense of smell is the most acute, buy
this operates only in one direction, that dictated by the wind;
their effective eye~sight only extends np te 25 - 30 meters; and
beyond this distance the presences of an:enemy ig detected and

its progress followed by the rhines acute sense of hearing.

(iv). Aggression and Intraspecific Competition,

I have been charged many timasiby,rhino, under a
|

variety of eircumstances, during captura}0perations and I ha;e
had detailed discussions with thoge of oy colleagues who have
been gored by rhino (:Fothergill - 1965 énd Coetsee ~ 1970.).
However, I believe that Rhodesian rhine are generally not
aggressive although repeated contact with man may promote a
chargs. Reported " charges " are often no more than demonstrative
puffing noises issued by ihe rhino when alarmed and put to
flight; such " charges " need rarely be taken seriously. If

eontinuously pestered by man, however, the rhino is quiie

a5
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¢capable of making a determined attack but this will more

often occur in heavy cover than in 0penisituations. That
attacks of this nature are predetermineé and completely in -
earnest is net in doubt because the animal will atand perfectly
8till, follewing the:man's progrese by the sound he makes,

and the more determined the rhino the longer will it hold

its position before erupting inte a full charge. If it misses
ita target in the first rush a determin%d rhino will often
spin round and renew its attack.

If an aggressive rhino is appgoached by two hunters
from different directions and it detects both areas of danger,
it may, under these circumstances, he inhuced to flight. Itz
mey alse, however, make a short, noisy and demensirative rush,
not necessarily towards an area of dange?, which offen induces
one of the hunters to run for a tree. Once this has.happened,
the rhine will accurately locate the source of the noise and
proceed with a determined charge in thatgdirection, ignﬁring
the second hunter.

Another method of attack has been observed on 10 ~ 15
oceasicns. When a rhino has been persistently tracked zll day,
it appears to realise that 1iis pursuers | ¢ following ite

| i,
apoor and on ebout 10 cccsalons it was ndticed that the anim%l
has run over rocks and:trampled grass rather than take a moré
direct and eazier route where their spoo¥ would have been more
obvious, which suggests that the animal may have been trying

to hide its tracks, If, during a pursuit of tkis nature, a

contact is made in heavy thicket, a genuine charge has often
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originated from over 100 meters range apd #hen the tracks

have been examined later, it has been found that the rhino had
run back along i%s own, often tortacus Epoar, towarde the
trackers. These charges are always characterised by the rhine
galloping at full speed, with its head éloae to the ground,
which hes led me to believe that the animal is bpack-tracking
its own speor by scent. Such charges are not as determined or
dangerous as the previous one deacribedfand they ars thoughﬁ
to be the result of frustraiion and pan%c by the rhino at
failure to lose the tracking team; they!are usually easily ;
avoided by simply moving sideways off fhe itracks and away

from the direct line of attack, Under these circumstances I
have never found rhino fo %turn round and rerew the attack,
rather they appear content t¢ have scatiered their pursuers

and made good their escape.

Mortality as a result of initra-specific contest is
rare and determined envocuniers heiween fhino, involving
grievous bodily harm, are uncommon. Dnl& one rhino capturedé
at Sizeomba, in 1964, showed signs of haéing been inveolved in
a fight and this animal displayed unusu%l pugnacity in the
pens whioh might suggest that it was it% particular disposition
which caused the fight { conversely, ité intractable nature

| .
may have been caused by the fight} ). Aother animal which had
apparently been seriously injured in a fight, wag found in

the Chewore Game Reserve in 1970 ( Coetsee -~ pers. comm.). The

only definite record of a fatel enccunter beilween two rhine
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wag made at Mfurudzi in 1970, when two mature bulls had a

fight which resulted in the death of one of them. The dead
animal had severe lacsratioms in the reéion of the throat a%d
lowsr naok and had three deep punc?ures aleng it2 spine whiah
appeared to have been inflicted when the victim was lying on
its side., The other bull was subsequently capﬁu?ed and showed
signs of the fight oqbin superficial wounds on its forehead,
which never£heless burgt cpen when it bégan $o struggle during
transportation from the field to the pe&a.

Despite the lack of avidence that mamny intra-specific
encounters prove fatal, sparring or lessg serious encounters
appear to be quite common amongst the adult bulls. 0f all thje
animals captured, there was not a sgingle: adult bull which did
not display scars on the forehead and, iﬁdeed, the lack of
such scars may indicate subadult status in young bulls. Cows
raraly display such scars which indicate? that they avelid or
have no inclination towards, intraspacific sparring encounters,

The Chninga populaticn comprised €& adult bulls, 4
adult cows, 2 Bubadult cows and three ca}ves, which all appeared
to live amicably together in the same oo%poaite home=range
and there was no evidence at all te suggést that any seriousg
conflicts occurred even between the bulls.

Hitehins ( pers. comm.) has obtained.information from
his studies at Eluhluwe which involves the rgdic-telemetric
tracking of rhino, suggesting that lesser bulls apparently

. |
give way to a déminmnt bull as it moves into a specific area
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within the common habitat, I have only one observation

which suggests that a ranking structure might exist in the
rhino populations of Rhodesia. On one cccasion at Chininga,

in 1968, two young bulls were sparring ﬂightly near a waterhole
whegn a thlrd animal came down %o drink. It was observed that
the two earlier arrivals mcved away from the water whilst the
newcomer went to the water unchallenged; This latter animal was
darted at the waterhcle and succassfull% trangperted to the

pens the following day; it aubsequently;proved to be the biggest
rhine bull in +the po#ulation.

(v)+. Interspecific Helationships.

On five or seix occasions, when serioualy harassed
by hunters, rhinoe have sought out a herd of buffalo , by
following the buffglo's spoor, and have:taken up a poaition
in the centre of the herd., On one occasign the rhino actively
rouged a recumbent herd of buffalo with agud demonstrative
" puffing " noises and then ran off in the stampeding herd
until they reached stonsy ground whareup%n the rhiﬁo moved
away from the herd on its own; this was 211 observed vigually
and not merely from interpretation of the tracks left behinds
on this occasion 1t was believed that th2 rhino had not only
usedﬁ: buffalo to gain protection from tyeir more acute visiomn,
but had also tried to hide its spoor in that of the herd and
only left the herd when tracking conditions deteriorated. On

the other occasicns, the rhino had quietly taken up a position

aither in the centre or on the upwind side af the herd.
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i i on the
Adult rhino Were often found %eedlng

fringe of elephant herds at Sizemba, tut cows with calves

ctively avoided such a close association, On several occasions
a .

L

adult bulls were observed being chased from their diurnal
resting sites Ly elephant and at other ﬂimes were seen to

get to their feet and follow the progreés of an elephant

i
herd as it passed nearby and only resum%d their rest when
the elphant had passed. At Sizemba it is believed that oaly
a state of tolerance was achieved between these two specles,
rather than amicable co-existence.

There was no evidence to support a positive

relationship between the rhino and any Jther snimal species.

(vi). Symbiotic Kelabionships.

The Red~ and Yellowebilled Oxéeckera ( Buphagus
erythrorhynchus and B,africanus,) are the only species

|

assocliating so closely with the rhino th%t their relationship
can be considered symbiotic. These birds use the rhino as a
feeding platform, investigating the ears} nestyrils, the anal
regions, the folds in their skins and thfir chest erosiona,
frem which they obtain their fcod.supply% chest ercsions are

!
ulcerative cutansous lesions containing the filarial parasites

Stephanofilaria spp.{ Hitchins 1970 ) and which only occur in
the lower throat or chest regions in Rho?aaian rhino. In return
the oxpecker provides the rhino with an éffactive alarm systém.
It is on very rare occagions that in & sériously digturbed
rhine population, the animaels do not tak; inatant notice of
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of the birde alarm callj on several occasions the first
alarm has resulted In the rhino aruptiné from a supine
position into instant flight. 4 lack oféoxpeckers in an
insecure or very open habitat, would se%ioﬁsly detract from:
the rhinos chances of survival.

Associations with Cattle Egrets ( Bubulcus ibis.)

ané Foxrk-tailed Drongos ( Dicrurus adsimilis.) were found to

be of a very temporary nature and appeared to afford the rhino
little protectien.

(8). Reproduction,.

(i). Breeding Seasons,

Records of rhine calves caught and obaserved on
capture operations indicate that there are two peaks in mating
in Rhodesia, June and November, with corresponding peaks in
parturition in September and February. Siee Table 8 and Fig 13..
The pezk mating periocd, Novenmber, coincﬁdes with the end oflthe
hot-dry seascon and the start of the rains, i.e., when relief
from the periof of stress during the hot—d¥y geaBon is
experienced. 4 second mating peak starts with the cold-dry
Beason, reaching a peak in mid-wintar,Juge, and declining

again as the hot-dry season approaches; Totivation for thisa
: !

mating period may be coamnected with depréssed temperatures.
Parturition pericds do not appear to coincide with

envirommental conditiona best suited fto the calves. One would

expect a peak in December/January, declining in PebruaryMarch,

because at this time of the year cover is at a maximum; water

L
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‘Months of Rhino Mating and Biﬂth.

Table 8 é

gestation of 15 wonths (Brand - pers.comm.)

hge calculated from Data in Fig.|3;imating dates from accepted

Area Sex Date of .{ 8houlder 4 Age in { Birth { Mating
T Obaarvation|Height in Months Month Month
inches '

Sizemba Mol24. 7. 64 52 2t Oct. Jul.
Sizemba F |20, 8. 64 41 9 Nov. | Aug.
Sizemba F {17, 9. 64 3? 4 May! | Peb.
Sizemba F 15, T« 65 4% 17 Febi Nov,
Sizemba F |18. T. &5 2% % Jul, Apr.
Sizemba 7 4. 9. 65 45 11 Oct, Jul.
Chininga M |12.9. 67 *| 3 Sep, | Jun.
Chiﬂinga. ¥ 12, 9. 67 *I‘ % Sep;. Jun,
Chininga T 8. 9. 6B 4% 16 May Feb.
Mfurudzi 7 4. &. 70 L 48 16 feb, Nov.
Mfurudzi M 7. 6. 70 48 16 b, Nov,
Mfurudzl M 2., 7. 0 35 5 Feb, Hov,
Mfurudsi F | 5.7. 70 53 23 sug, | May
kuya F | 8. 8. 70 53 23 Sep. Jun,
Kuya P | 9, 8. 70 43 11 Sep. | Jun.
Ruya M |13. 8, 70 35 5 Mar, Dec,
Ruya F |14, 8. 70 30 6 Feb. | Nov.
Ruye F [17. 8. 70 3? 4 Apz. | Jan.
Ruya F [21. 8. 10 25 % Aug. May
Ruya M 22 . TO 50 18 Feb, Hov.
Ruya M {25. 8. 70 56 30 Feb. | Nov.

* JField Observations
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is abundant; vegetation is succulent, palatabtle and nutritiocus,

|
thereby ensuring good lactation in the cows and reducing the
possibility of malmutrition and diseaseiin the calves;
predators are scattered and predation is not severe ( even
from man }; and the calf will have timeito beu0me gtrong and
experienced encugh %o endure the rigours of the cold and hot-
dry seasons, Thim, however, is not the case. The calves born
from February to May have the benefit o: some of the adventages

listed above, but those born from July €0 November have to
live through the harshest period of the gear for theirlfirsf
few oritical months.
Schenkel { 1969 ) recorda'one Lating peak in East
Africa in'March/April_which also corresp%nds with the beginning
of a wet Qeason ( Choate =~ pers. comm,},
Breeding, therefore, appears to be controlled by
the period providing environmental ccndiiions conducive to
mating and not by the period best suitedgto the calves.
(ii).Breeding. .

{a). Sexual Maturity.

A Black Ehino heifer of a knowﬁ age of 3 - 3% yeams,
was moved from Wankie National Fark teo t%e Matopos National
Park, in 1964; upon release in the Matop%s this rhino showed;
signs of being in cestrus ( Cantle - peré. comm. )s This agrees
closely with Schenkel's estimate of mexval maturity at 3% - 4
¥ears which he based on the record of a @reat Indian Bhino

( Rhincceros unicornis.) whick mated for the first time at 33}
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years of age and gave birth when it wasi4§ years old.
Schenkel alsg records that a ?lack Rhino cow 1n
Frankfurt Zoo appeared almeat fully grown at 4% = 5 years of
age, Full dentition, however, is not achieved until the
animal reaches the age of 7 « 8 years { Anderson - 1966.)

and measurements recorded during capture operations in

Rhodesia indicate that rhino cows continue to grow after
i

their first perturition,

(b)., Gestation Period.

|
Brand ( pers. comm.) records that the gestation

peried of a Rheodesia rhino cow in Pretor?a Zoo was 457 days,
which agrees with his record of 458 daysifrom Chamarajenda Zeo
in Mysore ( India.). éoddard ( 1967 ) quLtes estimates of
450=545 daysy 450-480 days; 470 and 462 days; 469 days; 446
and 478 days; the average of which, execluding his exceptional
recoxd of 545 days ( which I would suggest is subject to some
doubt ), closely agrees with Brand's kno;n period of 457 days.

It is this figure, therefore, which has 5een accepted foxr the
' !

purpese of calculation in this study.

(e)+ Calving Intervals, ? | !

Hitohins ( pers. comm,) recordé intervals between
calves in Hlubluwe of 5, 4, %4, 3 and 2 fears; he does not,
however, record the pogsibility of calf mortality between the
parturition intervals in those cows with extended interval

records. Ripley ( 1958 ) records the interval between calves

in the Rio de Janeire Z¢o as 22 months aﬁd Goddard ( 1967 )

records intervals of 25, 28, 29 and 36 mdnths in Bast Africa
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and 24 ménths from the Kobe 0jli Zoo in #apan.

In the Chizarira Game Reserve in 1968, I recorded
an interval of 27 months between the calves of a well=known
rhino cow and in the same year calculated a possible 20 - 22

-month interval frowm a heavily pregnant cow ( the foetus was
vigibly very active inside her ) and ha% large attendant caif
which were captured at Chininga. | | .

'Records from capture operatio?s, field observatiouns
and calcglationa made from the eatimateé calf-age in relation
to the pregnant atate of their mothers, iwould indicate that
normal calving intervals in Rhodesia are between 24 and 33
months. This agrees with Goddards estimate of every 27 months,
on average. :

Calves continue to suckle fro# their moiharg up 1o
the age of about 20 months and it is théxefore normal foxr cqws

to contimue lactating well into their next Pregunancy.

(d). Reproductive Capacity.

Ripley (1952) states thet a pair of Great Indian

| L}

Rhino ( R. unicornis.) was known to haveglived in ceptivity
for 45 years and as these animals ave of a similar size to the
Black Rhino, I believe this record can aérve ag a usgeful

i
parameter, Bigalke (1945) records the agé of & Black Rhino
cow at the time of her deéth in Fretoria Zoo, as 29 - 2% years.
It seems reasonable in the absence of more definite material,
therefore, to accept Schenkael's ( 1969 ):assumption that Black
Rhino reach the end of their reproductivé life at 30 « 35 ye%rs

of age.
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From the data available ( See Table 9 . - Ages

defined and not yet explained will be e;amined in the next

sub-section.) it would appear that the %eproductive capacity

|_ _
of the Rhodesian rhino cow is between 9/ and 15 calves. In these

calculations no account has beentaken o% a pogaible increase
in parturition intervals as the cow inc%eases in age aince
there is no evidence to support this aaéumption; there is also
no evidence to indicate that sexwally wmature cows should not
be without a calf at foot throughout thgix repreductive 1ives.
Cowa without calves may be accounted for by predation of young

calvess natural mortality In new calves after the mother-calf

bond with the previous calf has besen brdken; young cows in their
| ;

i

l

|

There is every indication that normal healthy cowa

first pregnanecy; seniliiy or disease.

will replace their calves continuously throughout their
reproductive lives, rejecting their pre{ious calf when the
new one arrives ( See next sub-section.). If there is a long
parturiticn interval, the mother—call bond appears to persist,
certainly until the calf itself reaches sexual waturity. A
rhine population with a preponderance ofiadult cows without
calves may be an indication of heavy preﬁation on the calves,

or that some other factor in the environﬁent has aifected the

ropulation adversely,

(1ii), Mother/Calf Relationshipg.

(a). Mother and New Calf,

.Cows with new-born calves ( 10i+ observations.) have

been found to be very shy but, in the face of danger, extremely
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TABLE © §
heproductive Capacity of Black Khino in Rhodesia
!
. Are at Independence 2~ 2% years * |
Age at Sexual Maturity 3% - 4 years
Age at First Parturition i 42 - 5% years
o End of Reproductive Life ' 30 - 35 years '’
Reproductive Years during Life | 26 - 314 years *%
Interval Between Parturitions 2 - 2 years
Caleculzted Calving Poientials : g ~ 15 calves ##%¥%
*# A good working average would be about 3¢ months.
*#% (a) Lowest reproductive age limit, less, highest age
\\.-/I R . )
at sexual maturity, l.e. 30 ~ 4 = 26,
(b) Highest reproductive age limit, less, lowest age
at sexusl maturity, i.e. 35 - 3.5 = 31.5.
- .
!
*#%* (g) Lowest number of reproductive years 26
! - s §.5

Highest interval belween parturitilons 2.75

(b) Highest mumber of reproductive years 31.5

Lowest Interval between parturitions 2
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aggressive, Or human comntact, noisy demo%stration is often
followed by a determined charge, or fliggt,.whereupon the
calf runs after the mcother, sometimes trailing as much as
50 meters vehind her, On such occasions khe mother, when out
of immediate danger, makes regular stops to enable her calf
to cateh up with her and once well awsy from danger, will

!
reduce her speed to:bace wnich the calf Ean maintain. If the
danger is continuous, as in the case of a persistent tracking
team fellowing their tracks, the cow may prolong her flight
indefinitely and may exhaust her calf to the peoint of death;
certainly to a state where lurking predators would find a kiil
an eapy matier,

Newwborn and very young rhinoc €alves are particularly
helpless in the face of danger but the mothers appear to
recognise this and give great attention io their offspring.

Cows have been known to leave their new calves for
several hours each night whilst they go to water ( Ovs. 4 & é,
Appendix 2, and a further confirmatory oﬁservation Gona-re—zﬁou
in June, 197%.) and to further confirm this, in habitats where
cows have been seenwiih very small calve?, careful scrutiny of
all the waterholes has revealed ne spoorgof baby calves, During
the hot=dry season, in particular, preda%ors such as lions and

hyenas, often obtain their food at, or néar waterholes and for
|
|

a rhino cow to bring her new calf to watLr ewery night would

seriously detract from its chances of su?vival. It is believed

that this habit of leaving the calf in hiding whilst the mother
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goes to water each night, is a general ?ne and, whilst this’
practice has its dangers since the calfgis particularly
vulnerable when ieft alone at night, it is felt that the
hazard of regular visits to waterholes may be greatero

Cows with small calves have no set routine, no regular
feeding or drinking places and may wandér up to 25 kilomete?s
during the 24 hour period, when the oalf is strong encugh t;
endure prolonged treks ( number of obseéva£ions too numerous
to record accurately; c. 50 +.); the sm%ller the calf the mere

irregular the habits, i i

(b) Mother and Maturing Galf.z

During the calf's first year %nd well into its
second one, the wother and calf meove continaomsly throughout
the habitat area and are often found in locations not normally
visited by other animals because of 1ack;of water or the
rugged nature of the terrain. Calves of ébout two months of
age appear to be fully capable of the arguous wanderings
imposed upon them by their mothers and are by this time, over
the very helpless stage and thus less vuinerable to predators.

During the initial period, the calf follows on its

They a+e

mothers heels, but when,at rest it often|hecomes restless and
may move about her feeding., However, when the mother hecomes
heavily pregnant, i.e., when the calf is 20 - 30 montha old,
the younger animal often fakes the initiative and will lead
its mother away from danger., Thils reversal of the lead role

probebly occecurs because the gravid gtate of the cow makes her
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loathe to move, especially during the heat of the day, unless
it LIs absolutely necessary but it no doubt conditions the calf
for independence which begins when the new calf is born.

{e)s Age at Independence.

Schenkel ( 1969 ) suggests that the mother rejects
|

her subadult calf when she is near te parturition but my

Rhodesian records, which are supported by Géddard { 1967 )

in East Africa, show that the mother-calf and 18 not weakened

until after the new calf is born and iIs only finally broken with;

forceful demconstration by the mother, How lang the cow talkes

to accomplish this break is not known, tut it.le known that

the demonstrations last, intermittently, fon at least ten days,
with the larger calf following its mother at a distance, or
moving away to return to her during the dayy and that the

break is not accepted easmily by the older cglf.

!
The age at which a calf becomes Independent, therefore,

is determined by the interval between itas blrth and the birth

of its mothers next offspring; in Rhodesia this is normally

L

when the young rhino is betwesen 24 and 30 m&nths cld, At this
etage the animal is 50 - 56 inches at the shoulder with an
anterior horn length of 14 -15 inches { See bbSa 4 & Tay
Appendix 2.).

Several obaservations of groupd of a ¢ow, her young
calf and & subadult have been made, but thea? area perhaps the
result of a chance meeting which immediately.braak up upen their

being disturbed. In these observations, it was assumed that the
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gubadult was the mothers previous calf but the only positive
confirmation of this has been recorded on the Chizarira when
three known animals were often seen toge%her. It is probable,
however, that any recently independence subadult rhino will
form a liaison with any other rhine prepared to accept its
presence,

(d). Pirst Stages of Independernce,

Young rhine recently forced ingo independence apfea;
restless and of ten move well beyond the fimits of the group
area to which they have become accustomﬁéa They aléo display
a degree of impatience in normal daily aétivities not normally
asspelated with this apecies. Despite an.increased alertness,
caution is often lacking in their app:oaéh to waterholes at
night and they regularly move along path; leading tc water at

a pace in excess ¢f that noted in the more experienced animal%.

4t this age the young rhino once agaln eﬂters a new period of
vulnerability and mortality may be highoé( See Appendix 2.,
obs, 9.). i

éGoddard ( 126? ) suggests thatithe nomadism of the
subadultszmay Berve aﬁ evelutionary funcﬁion by assuring
population dispersal thus preventing inbreeding. My subjective
observations from Rhodesia support this.éAs well as maintaining
gene-~flow between sedentary breeding unit% by moving out of
their natal group home-range and establis;ing themselves in
the home-ranges of other populations, there is litile doubt

that young rhino in this age group are also responsible for

pioneering new hablitate.



i

l(

".(_

764

(iv). Growth of Calves.

Goddard (1967), Roth and Child§(1968) and Schenkel
(1969) claesify rhino calves according t% dige or weight, buﬁ
no attempt is made to relate these clasaffications to |
chronological age, Hitchins (1970), illu%trates the growth—raie
of rhine calves in Hluhluwe with photogr%pha, which closely
agrees wiﬁh wmy own observations in RhodeJ Be

During capture operations all opptured animals were
carefully measured and sometimes, in the ;ase of calves, their
ages were known or could be estimated from previous observations,
My data is recorded in Table Q. and illu#trated in Pig 13 .,
From thie detail it can be. seen that accu;ate assegsment of
a rhine ecalf's age, in the field, is not easy nor is it much
more simple with the calf in captivity, TLe most accurate
estimation of c¢alf ages, however, will be found in the youngei
animals becaunse it is in this group that %rowth is most rapid
and difference in size, greatest,

éThere is a p;obable individual ;ariation in the
growth-rafe-of calves reosultant from relative abundance and/bi
gaality of food in the different years aznd seasons of birth,
and in different environments. This may be difficult to
substantiate scientifically but measureme%ts from rhino calves
ceught on recent operations show a definiLa and warked
incongistency in horm length gizes ( up tP 35 % }, particularly,

and in other meesurements, between animals of the same should%r
i

‘height; Hitchins ( 1970 ) observations on calf-size relative !
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. Growth of Calves
—r
r ¥ame 1Sex Date iage _ lHei:Lght
Julie * F { 20.8.70 10 day!s (Known) —W:':ZB"
Twana T 1 1B.7.6% 14 days (Bstimated) _!25"
Mbira  ** | F | 17.9.64 3 mont;ha (S5 timated) 33m
Sengwa *** | F | 5,9,65 11 monj‘bha (Known) 45"
Ghimangimah:gi F 8.9.68 15«17 !lmonths (Fstimated] ;48"
- Tan  ++ M | 25,9.70 27-3% monbhs (Estimated) 56"
Cwetera +++ F | 24.6.,70 4%-5 years (Estimatea) §gqu
_
*# See observation 4, Appendix 2.
** Sae observation 1, Appendix 2, The animai was captured thi'ee
months? later.
*%#% See observation 11,Appendix 2,
+ See observation 7, Appendix 2. i .
o ++ Bee observation 4, HEppendix 2, : !i
+++ This animal was a young cow in her fiJrst prgnancy; she shbwed no
gign of previous suckling. Her age heéa been based on the aata
in Table ':1 * !
I\_/

i

#.
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to their age shows a slight difference wheﬁ'compared with my
own; this assumpition is therefore, reasoéable. Relativ; size
difference between cows and their calves resultant from the
individual differences in the size of adult cows wmaske fiold
criteria for ageing rhinc calves even more dAifficult to define;
this is also acknowledged by Hitehins ( ﬂ9?0 }. However, not%
wilithstanding the problems of ageing rhino calvesa, all observers
and observations confirm that rhino calves have a very. rapid
rate of growth ( See Fig |4 .).

(9). Suryival and Predation.

(1), Calves.

Rath and Chijld {1967) estimated that two-thirds of |
the rhine calf-crop in the Kariba basin, died before maturity.

Llicons predate on rhine calves but the main predazator
is the hyena ( Obs. 8., Appendix 2.) andithe wandering
disposition of cows with small calves iséattributed to the
known predation of calves by these animals,

* The peried during which oalvesiare born can have an
advantage ‘bias, Calves born during the rg&ns have a more
favourablg chante of survival than thésge ?orn during the
hot-dry season, wheh water restrictions ﬁring the predators
and the rhino into closer contact, :

(1ii) General,

As rhino grow older, African poachers with steele
cable snares, muzzle-loaders and rifles, become the principal
predators { See Obs. 9, Appendix 2.). Although adult animals

show an uncanny ability to detect and avdid snares, they are
! 1

5"&
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frequently caught, whilst subadults appear unsettled and rash
in their behaviour which renders them ex?remely vulnerable teo
African poaching methods, Mortality in this latter group,
mainly from poaching pressures, is likely io be high and is
probably surpassed only by that of the y@ung calves.

Two observations from Wankie Nétional Park
( Pothergill and Rushworth - pers. oommoi showlthat lions
willl attack adult rhino and I have one récord of a subadult
rhino from Sizemba ( 1964 ) which had bpén severely mauled
by a liom ( Obs. 5., Appendix 2.). Attwell { pers. comm.)
records an adult rhino being killed by lions in the Luangws
Game Reserve in Zambia but despite these observations, records
of rhino being killed by lions sre relati?ely few and it is
doubtful if these predators affect rhino 50pu1ati0ns to any
great extent.

The five populations studied iniRhodesia showed that

the cows cutmumbered the bulls in & xatioiof 123 2 1,4 In two

areas, Hfu#udzi and Reya, the ratio agree% exactly with
Schenkel's.figure of 1.3 : 1. which he obtained from the
Psave National Park in East Africa. ( See Tables jl. and [2 o)a
Cows are generally mo?e alert than tulls; are leass
sedentary and therefore less likely to beiprayed upon by manj .
do not participate in fighting; and are g;nerally inelined to.
be more cautious than bulls, all of which probably nake the
cows less vulperable. It would also appear likely that thexe

is a natural preponderance of femalems as of the 21 calves in

i
the study, there are 15 females and 6 males, a ratio of 2.5 : 1

{ See TABLE !l .)
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pABLE 11

Rhine populations in the Sizeubea, Cﬁininga, Manzituba

Ffurudzi and Ruya areas in Rhodesia.

AREA CAPTURED §OT CAPTIRED 1OTAL |
adults |Subads |Calves |4dulbs |Subads |Calves
g sloldlolalolale |
Sizemba |16 |14 |21 |- |51 2l il
|
Chininga | 5| 4 [ -] 2 |1 1 [ 1] -1 || - ,1][15
Manzituba - - - - - - 2 |1 - 10 1% - 4
| :
Mfurudzi 50 § -] 113|321 a]=11° -1le3
Ruya 5 8 3 - 2 5 w |- - - - - 2%
TOTAL 3434 [ s {4 l6lwale|lsaiolo|d]1 107

* Pound dead { Observation ﬁ, Appendix 2 ).

Calves of unknown sex excluded from calculations,
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i

i,

AREA SEX = RATIO
Cows | Bulls | Ratio - CowsiBulls

Sizemba 23 19 1.21 3 1
Chininga 8 T 1.14 ¢ 1
Manzituba 2 . 2 1.00 ¢ 1 II
Mfurudzi 13 | 10 1.30 : 1

Ruya 13 10 1,30 1
OVERALL 59 48 1.23 ¢+ 1
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7. DISCUSSION.

Previous studies deal mainly witg the rhine's behaviour,
population dynamics and general ecology but I have been unable
to locate any literature which convineingly defines " rhino
habitat " or connects varying p0pu1ation:dsnsities with contrast-
ing environments, In applied ecology the!detgrmination of what
congltifutes an animal's habitat is the mogt impottént
condideration and without this knowledge it is difficult to see
how allied information can assist in the proper management of
the species.

The problem in studying the habitat requirements of
rhino in Rhodesia teday, is the difficulty in lecatling

undisturbed populations from which accurate and usnblased home=
i

range and population density measursmentT can be made, in haﬁitats
sufficiently diverse in character to te worthy of comparison.
Most of the country's rhino inhabit the Zambesi valley system

below 3,000 feet, where they occur in largely similar habitats

asscclated with Commiphora-Combretum thiqkets; groups living at
higher al%itudes and in different vegetaﬁion associations, are
usually disturbed or relic populations which cannot be ussd for
comparative purpcses. Sizemba, Chininga and Manzituba have all
the necessary conditions, and the two pr%mary prerequisites of
the study, home=range and population den{ity, ware accurately
known for all three areas; 1t was for thfs reason that these

three areas were cnogen as the main study areas.

T have tried to bring pertinent factors into perspective

by demonstrating correlations betiween co4er and carrying capaoity
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in different habitats and by relating be?aviour end the rhino's
natural facultles teo its habitat require;ente and chaﬁces for
survival .

Hecords show that rhino have a wide range of environmental
tolerance and onece occurred over the grs%ter part of Rhodesis
in widely differing habitats. Although tﬁeir present range is
restricted, they still occupy a variety of environmentg and any
extensive areaof land which has woody vegetation and a permanent
water supply may confidently be describeq as & habital suitable
for rhino., However, in order to effectively mancge the species
in the sanctuaries to which they will be uhtimately confined, it
is necessary to know more ahout the population density limitations
of the different habitats.

The study has shown iwo signific;nt and important
correlations from which we can make the Aollowing gbservations.
(a). Rhino population @ensities are deterﬁineﬂ, within limits,
by the degree of thicket cover avallable #n the habitat, i.e.,
the greater the thicket cover, the greate; the population

i
dehsaity and vice versa { See Fig 8(a).). fhis does not mean that
without thicket, rhino cannot exist, rather that im areas where
there is little or no thicket, the population density will be
low,
{b). Thereis alsc an inverse relationship between the zhinc's
requirement for cover and available cover in different habita;a,

i,e,, as cover increases between habitats, s¢ the rhino's need

for cover decreases and vice versa ( See columns (d) & (f)., in

Table 2. - and Fig. 9.). To explain this in terms of the carrying
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capacities of different habitats, the following hypothetical
models have been consiructed.

(i). If, in Habitat A,, there are 10 R.C,F,s per sguare mile
and. each rhino is known to recuire 10 cojer factors in-that

habitat, the population density will be :-
10 c¢.f./aq.mile @
: = 1.0 Rhino|/ square mile.
|

10 e.f./rhinc |

(ii) If, in Babitat B., there are only 5.H.C.F.3 per square
mile, each rhino will reguire ) 10 cover fectors (Lecause
there is less cover available)., In this case the population
density will bhe :-

5 ¢.f./sg.0nile

5 ;
= (—— = <O.5 Rhive / sg.nile
D 10 e.f./Thino 10

(iii) If, however, in Habitat C., there gre 20 R.C.F.s per

square mile, each rhinc will require <ﬁ cover factors

|
(because there is more cover available ), |In this case the

population density will be :-

20 c.f./sq.mile 20
- - - >2.0 knino / sq.mile
{10 ¢.f./rhino 10

In practice, this will be demonstrated by extensive
riome-ranges in rhine populetions ocecupying open habitats and
amaliler, mpre coupact home-ranges In those populzations iiving

in moure heavily vegetated areas. Subjective observaticons from!

i
: |
all areas visited during and before the period of this study,

indicate that there is anm increase in theidistances travelled;

by individual rhiunc with o corresponding dccrease in their
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hatitat ¢cover and vice versa; this suppoits the change in home-
i .

range size sugpested above. i

Therc are probable variables to %his trend whicna may
render further definition of hebitat cerrying capacities
lmpractical, e.g. density dependent fact?rs, water restrictions
cr abundance and unsuitable food species 211 of which ﬁay
restrict numters irrespective of suitable cover being availakle,
Xy observations indicate, however, ihat cover facior criterta
are cperative throughout Rhodesia and that wherever rhineo
populations occur in this country, available couver is likely
to affect carrying capacitieg in the habitats.

The two correlations described and explained ahove
reflect probable indeces for the determination of carrying
capacities in different habitats. The correlation between
thicket R.0.F. znd population density is the most ohvious and
important whilst tne second ecorrelation may expiain she rezson
winy. It has already been explained that ﬁhicket is unimportant
as a feeding area for rhino and thereforg it can be assumed
that it serves the purpose of providing %ecurity for the

species; when thicket cover decreases soiwill the rhino's
i
security and as a result the animale wilﬁ have to substiiute

extra space for the leo=ss in cover, where@pon cover iiself
becomes of secondary importance, This maf explain the increased
hooe-ranges cbserved in rhino living in open-type habitats as
well as the decreasei population densitiep. In this context,
the rhino does not really require any mor? cover at =1l but it

. . i :
does require more security when cover factors decrease; cover)
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i

therefore, can be used as an index for sdcurity.

There may alsoc be an upper limit to the security
afforded by cover and conce this optimum level is reached tne
density of rhine populations may be more finitely regulsted
by density depencent faciors, whereupon cover will again
become of secondéary importance. Cover factonrs, however, will

probably remain a useful index for carryﬂng capacities in
i

different habitats. é

e correlations made in this pager mist be taken ag
demonsirating the intensity of the relaticnsnhip between cover
and rhino.population densities, only. Fufure_studiés gshould be
directed towards more quantitative work which can best be
achieved by detailed regressions based upon the determination
of the individual animgl's home-range as distinct from that of
a breeding unit; this would only be peossible using biotelemetric
techniques. Determination of the cover f;ctor allecation per
rhine in 3his case will give a greater value then that derived
in this text, so a new set of values, based uper the meana of
individual home~range sizes, will have to| be evolved if the

greater accuracy regquired is to be achieved.
|
4 functicnal relationship between the variates, cover-
factors-per-square-mile and cover--fzctors-per-rnino, in
different habitats could be determined by regression. 4 scztter
diagrzn would probably result Irom the plots of these variates,
from which & regression line ceculd be determined; this would

represent a more aceurate ascessment of the datu contained in

Fig. 9. If this datwa could be ¢ollected from a sufficient
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-’ nuuber of different habitats, the result%nt regresgior line
could be gsed to determine the probable optiﬁum carrfing
capacity of any rhino habitat, provided cover remains.the
principal factor goverining population deqsity as the Binga data
correlations suggest.

The effective carrying capacitly of any habifaf, howeverpm

i

cun only be assessed ir an area of land which is contained

within the comfortable daily scope of the rhino's movement

|
from permanent water during the hot-dry 3pason; tuls distance
: appears to be c¢.S kilometers in Rhodesia,;but is likely to
vary according to the degree ¢f succulerce ir food supplies
and temperature variations at different aititudes. It has beeﬁ
shown that the rhino's independence from permanent water during
the hot;wet and cold-dry secasona, GOmbinea with additional
cover and a better food resource at this time of the year,
makes possible an increase In the size of:their homz-range btut
‘ the carrying capacity of zn ares should te assessad at the

N time of the year when resocurces are at a miniwum, i.e. the peak

of the hot-dry season.

An unmeasured component of the th%ee study area i
habitats is the availability of shade andiwhilst this was

|

abundant in all three study areas, tue rhino's necd for shacde
iz such that lack of it during the hot~dr£ S2AZ0n WAy
seriously affect the carrying capacity of a habitat which mignt
ctherwise be well-suitzd te The species.
; 4 second unneasured characterisiic is the varistion in

topography. Hewever, I have noticed that relatively broken

{
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country tesds to reduce distarces covered by irndividual arimals
i
|

wnich is ar indication that this factor may influence the size
of the howme-ranges. The extent to which broken terrain can
substitute for cover in the determinatiod of home-range sige

is neot known but I believe it i3 of sufficient importance to be

worthy of inclusion in future studies. |

There are several behaviour pattérns and other
characteristics which indicatle that rhinc are better adapted
to life in the thickets than ir open habitats:-

(a) The rhino's poor eyesight hag little survival
valure in open epountry where predators, including wan, will be
zble to locate the animal leng before heéis able to see them.
In thicket, nowever, visibiliity is rarelx in excess of the
rhino's effective range of vision and an@mals living in suehi
habitats will be acle te use this facultﬁ to the maximum of
bdts efficiency.

{(b) The rhine's specific behaviour of lying down
fTecing into the lee of the wind brings irto most beneficial
use its two principle receptors for detectineg danger, hearing
and sense of smzll. In this position the presence of an
antimal beshind the rhino will be disclosed through its acule
clfactory senses and to its front and sides by its acuts

i
hearing. In thicke® country this will aliow the rhino a
radiuvs of detection well beyond the rang% of wisibility and
it also means that predators locating th{ rhino by scent and
moving stowards it upwind will be confrOnﬁed with their gquarry

head-on, which has considerzble survival wvalme.

(¢) In Sheir method of retzliatory attasgp the rhino
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use sound and sc¢ent fto locate their target and their eyesight
only comee into use in the final stages. fhis form of defznce
is particularly well-suited to thicket capditions but, where
visibility is good, the lack of good visi%n is a definite |
survival deficiency.

(d) Plains animals generally haveggood visicrn and
their means of identification and communi%ation are either vocal,
viswal or both, The rhine's adaptation of voice and scent as =
prineipal means of communication is, I beliesve, yet ancther
indication that the sgecles in betier adapted to closed than
opein habitat.

The symbiotie relationship butweer the rhins and :

oxpeckers (Buphggus 3pp. » Ras considerable survival importance

for tune rhino and has its greatest significance in open habitat

' I
where the birds' keen eyesight substitutes for the rhino's ow#
|

deficient wision and provides them with aLequate protection

in vulneradle quarters. This bond is perhéps ogne of the reascns
for the rhino's ability to inhabit many open habitits whigh
would otherwise be 1nimicsl to them.

Sehenkeil (1969) describes the ruino as "one cof the
species living in the transitional habita% between grassland
and forest" and he stztes the belief that:elephant benefit

the rhine by reducing climax forest to a seral stage. I wounld.
|

i
agree that subelimax vegetation is of more use to the rhino
and they benefit frow regeneration followﬁng elephant danags
but the rhine's own ability to modify its environment should

not be underestimated for it is capable of pushl.ig Zown quite

[,
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large trees with itz neck or chin, Againét the Genelits
acerued from the presence of elephanf in?rhino nabitats must
be weighed the pussible adverse effects bn rihine behaviour as
sugrgested at Sizewba. A considerable amoﬁnt of investigation
inte the interspecific relationship is n;eded before any
meaningful conclusions cean be reached.

Bhino feed on a large number of woody veggtation
species throughout the year and on forbs, sedges and,

occasionally, grasses when these are most palatable., They

|
nave no dependence on speciflic vegetation types but they tend
|

to have dlfferent preferences whilchn appe%r to é&ncide with the
suceulence-rating of the food sypecies in'the different
habitats, Mere detalla2d research into the suweceulence-rzting
and nutritiovnal values of the rhino's diet is necessary

vefore dependavle conclusions can be rgéched but it Ls ne
doubt partly due to the versatility in feeding that the

species was so widely distributed in Africa and in Rhedesia,

4 high degree of insight is showd in weny ways. lhe

in particular.

rhaino's ablility to track, using their hiéhly developed
olfactory.senses, apparently enables the% to recognise the
persistence of a hunter with a similar téacking ability and
resnlts in their zpparent atiempis to hidé their spoor.
Insight is also shown in their use of the buflzlo's keen
eyesight when they associate with herds of this species to

avoid danger and in the fact that, when ulliier prossure frow

night capture teams, adult rhino will oftén stand away from a;
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waterhole until other game enimals have yisited the water and

R !
come away unscethed, before zpproaching the water themselwves,
It is nighly probable that this insight has a high survival
value,

Rhine are solitar) arnimals but they cstablish sedentary

brezding units with home-ranges which inerease during the rains

o 7

|
and winter months, snd observations indi$ate that theee unit#
are retained even during this pericd. Ge%eflow between
breeding units anspezrs to be maintalned principzily through
—’ tle nomadism of the subadults.
There is nc speecific breeding seéson but péaks in

breeding do ocour, apparently controlled more by periocds

conducive to mating than by those most 1likely io benelit the

calves. The breeding capacity of rhino is high and calves

have & rapid rate of growth but calf morﬁality can alsc be

great. Further significant mortality is possibie amongst

subadults following their independence, but wertallily aspears

largely due te predation and will vary between populations in
i

C

accordance with predatory pressures, I behieve the longevity

i
i
1_

of this species, together with a high bre?ding cavacity and

< the rapidé growth of calves, is, perkaps, the muin reason for
I :

I 1ts survival sinece prehistoric times.

B H

| Eyenas are the principal predators of rhino calves
but lion may alsec contribute ftowards calf and subadalt

g mwortality. kMan, however, 1s the greatest predztor on the
spendies and is the most iumportgnt reason for the rhino's past

and continued decline in Rhodesia, Although predation, in all

€
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its forms, ie the principel reason for mc%tality, dencity-
;
dependent controls on both mortality and hata;ity may be
equelly important and shoull not be overlocked.

This study shows that rhine are agbted to and, in meny
ways, dependent uvon thicket but that they can do without it.
It is guite clear, therefore, that in our;management cf the
species, we should promote the occcupztiorn of habitats
containing extensive thickets as long as thexeis alsc

permanent water avzilable. At this junctute it is pertinent to

point out that of the 40 rhino released into Wankie Wational

Park, the majority scattered throughout t?e galle reserve and
|
| !

|
we have knowledge of some having subsequebtly left the area;
the only established population is centrﬁi betveen the Lukosi
and Deks rivers near Sinamatells (Rushwoﬁth - pers.comm.)

which coincides with the only substantial cecurrence of

Compiphorea - Combretum thicket in the entire area.

Indicaticns are that tricket is the rhinc's coriginal
habitat, nct a retreat in the face of increased hucan
oceupation, and the wide distribution and dispersal of the
species can be attribuied to versatility and adapiation to &
open habitat.

The present official awareness ofi the decline of this

. | :
|
specles in Rhodesia, the transiocation exdercises being
!
carried out to re-establigh the rhino in sanetuary areas
within its known former range and an inereasing understanding

of the smecies' overall ecologyy augers weil for ihs future

of the Black Rhinoceros in this country. However, there is
i
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still much we do not know and theweis a need for furthner
|

intensive study of this speeics in all aJpectB of its ecology.
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. Observation No.i.

A cow with 2 new-born celf was observed at bizemba in 1964. Her

|
) ! : ;
§ ' previous calf (estimgted age 30 months)!stood gone 20 yards away

- ‘and when disturbed the three animals ran off together. i
. . : . ; I
|

Observation Ko.Z.

At Chininga in 1967, a cow with a new calf was tracked
onto & small hill where she wasz found, with hexr call, iying in the

ghade of a amall tree. I approached the cow with the intention of
*Q . i ! : .
darting her ard then! noticed another rhine lying next to a small

! I bush soﬁe 5 yards ahead of me. None of the rhino noticed me but on

E ;

. ny retreat I disturbed the oxpeckers which were on the cow &and

N ‘ !

B i '
they immediately began their alarm call The cow immediately!

é became dlert and thel animal nearest to e rose to its feet and I

S [ JVnotioedifﬁat it was g young animal somé 30 ﬁonths old.

P ' ? ‘This latter enimel walked slowly towards the cow and

-~ calf, "weowing' plaintively, and 1t becéme apparent that this was

the cow'ls previocus calf. When it got about 15 ysrds frcm the cow
she rusﬁed at thé younger animal with head iowered to the ground

and issuing loud demonstrative 'puffing' noises and with the small

: ~—r call, approx. two weeks old, copying her actiors, whersupon the

young rhino rusghed off, turning to face its mother when it gét

.some 50§yards AWEY . ﬁhe cow had come fofwar&s enly 1C yards and

Then stdod exect facing the younger animgli holding this posi#ion
o : i !

i
: ) ) i . I . X
: ... sl for about & minute before returning to Jie down in the shage}

S ; . The youngek rhino stood still

for a while, atill '$eowing'

from tiﬁe to time, then it moved to witﬂin 85 yards of the mother

and lay down . Every now and agein it wﬁuld 1ift its head and lock

towards the mother repeating its phaint#ve call and then, half an
. 1 .

hour laeter, attempted enother approach énly to be chased off?again.
-’ : i



i Observation Ho. 3.

" - Alwéllwkncwn cow at Manzitube was|observed with hoth Q Tiew=-
' ' . |

i : :
i : i

! born czlf axd her previcus calf in attendan?e (J.5unce - FPors.Cconm. j.

: . Lo
Three weeks later I saw lhe cow and her coall in the samc avsa xnd, on

the same day, saw her previcus calf about twe miles away in the same

nome-ranga,

| Obsevrvation Ho. 4.

: !
On 9th.lugust, 1970, a heavily prepgnunt cow and a large bull

|
i

calf were sLen together on the Ruya (W,Paynp Sur. - Pars.comm.)J They

appeared to have a closa-honded vrelationshil; und their individngl

—’ characteristios wers ncted,

Three days later, game scouts hegan fecordjng, daily, ;the
. ' |

spoor of two rhins which crossed a newly bulldozed road to get to

water. The two sets of tracks were mever more than 00 yards apart and

were normally muen closar.

+1

On 21s%. tugust, these trscks were felleowed into zhe %ills
_ : i
where they became congested and zonfused with the spoor of 2 small

|

: calf, The congestad spoor arez showed only |two large rhino enteiing

| | | |

! thwf : the area, one leaving on its own and a cow {and  small calf-leaviﬁg by
another route. The cow and calf were both captured on the 21at. Augnst

and the large bull calf a faw days lzter. Ehe two larpe animals. were

positivély_identified a$ those which were geen con the 9th. and,ias they
o o : Pl o - i

were the lust rhine in the avea, there can be ne possible conf sion with

Subsequent interpretsztion of the speor indicated that the

oripginal tﬁo'sets of tracks were those of theée cow and large calf. The
. | 1 |
cow had had another calf and it was this lgtteb animals spoor which

was plckzd vp in the hills, It wan apparent thot tiae cow had lef't her

new calf lu the hills when she wont to vabir ang was obvious
el A ¥



followed by her previcus ¢:1f., That she had trisd tc effect a bheak

I o W Smyaery

: |
. . |
with thisz subuadult = abhyious From the spaar pod bhers
. i :
|

svidence to show that determined rushes ha@ Tean dircetod hooards tho

larcer calf, by th2 mother, cesnlting in =l mbhadult eventnally

._.,__..
Ea

nmeving oftt on l1ts own,

Tpoen canture, xll three animels vera: poarnvod ard thedr

shoulder héights were:-.

: . : _
4 ta) Cow (Viekin Ho.?) 63

(1) ®rgl eplf {lale - Lon) 5an
| (o} Haw cnlr ie - Julin) agn

As thiz indicatens the older colflns siz0 at -Adsacndenne It

s -important . to recor? thal his arnterior hgrn, his necna of dnfence,

(8

ghsey e TG

6, %

. |
A% Sizemba in July, 1964, a young rhine bull was capiured

and the dorcal part ¢f his reck, both his shouiﬂgpﬁ tod hile snine
shrrowsd 2law and teellb mnobc whilch wers undzubte?l) caosd by
The animal was not accompsnied by a cow and aPPeQrﬁd to L Indogendent.
Shoulder height. : 52?
Autepicer horn longth 14;

ghe o A e,

EJE E : : On :the 2Rth.Septembzr, 1967, a rhino: cow was darted az she

: B o Vi . .
came down fo lwatér during the night., The fgllowing day, when she was
Lo : o i :

trought teo the perns, ske was found to be lactatins hasvily and had

obviously ad g o010 whieh, we amoueeed Sl e Ui, Nt Do Tlloer T

$ilx days bater, Lle garcass of . |ueby 4 Ion

srow the sil

P K
Lo oAn

cow bl

I
]
F
o

o opile

|
!



thore wae lﬁttlﬁ doubt that this celf had holonged to the sow w% haed in 1

the pens. The ealf wazn astimeied at less flan one sonth o148

frond horn was just erupting and its unbilileal scor was 1111 nink. Tt

:n Fourd, and the oo

o heen dead about tue de

but untouehsd by either hyenus or vuliures :and had gbviously nmot diecd

|

ag & regult of predeter attack.

There wag ne amall speor at the Hoene of the cows danriing

and vacovery and, in view of subsequent poﬂitive oheervations cf cows
leaving their calves at night whilst they go te water, it Is now
wpnaonalls bo ssmuse that thin is whet eccedreod on fi e cvcwsics, and

thzt the call had died of starvatien,

: Obéervation Ho.g

|
|
At Chinings in 1967, a large cow, with an easily racognisable

set af herns, wan obsorwved with z calfl some 557-42" at tle shoulier,
Hoth aninels were captured twelve montbhs later ang the oalfl

was then 48" at the shoulder (estimated age, 15-17 months). The:cow

L

was found to be very heavily pregnant, wit® her foetus shewing ¢onstant

sigsmeg of movemont, ard pavturition would occpe

nrr pgifiouny ozlf

vas only 20-22 menthuy old,

I

i
Calf shoulder helight Azt |
Anterior horn length " i .
jhis parturition interval, howevdr, is teliaved to be|

|
unusually short,

Dhservatinne o, §

#n 1964, five rhino calf carcagsses were found In the Sizemba

C
habitat arda and a captured calf (Mbira) was found to have had its

Lail pippesd off by predetors. Trare were neé claw marks So sugxest a

&
I
licn mwuling and the wounds were consistent with those from a hyena
attack.
1
I
i



—

The following year, in the same areaﬁ another calfl waﬂ

capturcd and Tound to have had half its tail bitton off by predators
: i | '
and an adult bull wae alse eartured and found So hewe ondy hall a tail,
|
The adult aninzl hazd probably heen attacked| whan still & onif and both
caues were abttributed Lo hyenas.
Hrenass were plentifvlf at Sizemba and an cstliated B0 - 60
lived in the same aresz az the rhino., In 13968, when poliscned carcasmses
were placed in the arez For non-eating lionF, a tatel of 22 hyenas

were Tound desd on the buaits and others had| salken +thoe bnlls wiiwers

nct found. The baits ogecupied only a smalliporﬁion of the area gnd

subsequent examinatior of the entire area supplied evidence to support

the observasion that hyena were atill cbundant.

A e Af (Stoapie) captured ad Htumidwri I 197¢, hard only half

a tail and the remainiug half was badly torn and disnplaved scars fron

a predator attack. The wounds were consistemt with a hyena attack and,
: : i
|

whilst lion wewe rare in the ares, hyenas otcurred in small num@crs.

A mature bull was captured on thg Marzeo in 1970 and showed
: s |
two rerfect rows ol teeth-marks on each buYstock which were the fesult
N I
1

. . 1
of what must nave been @ severe wound resultant froem a predatoriatéack

whor the rhino was still a mmall calf?. The |vhino showed nn signs of

claw narks and this zitack is again attriited: to hyeanas,

farther atfack attributed to hyeras was w.om a :a]f!caught
on the Ruya in 1970, which had half an sar [rivped off and showed teeth-

‘ I
marks on the other asr but no olaw wmarks at All,
Hitechins (pers.comm, ) records ftwo positive ¥ills by hyeras

at Hlukluwe and siates that 'probably a lof wore are killed than meets

the eye'. However, he also records that there zre no ohservetions to

\ O " . W s ’ R N . a L 3 -
confirn kills of white riino (ferebclherivm simun) ¢ lv:s, Acepite a

; . . i i

henvy population of both white rhiro and hyena in ke s area, The
R onAEDL 22,

i

1
|
i I
!



: i
fact that whits rhine calves precede their jothera when movin

contribute to their defence againess hyenas.; In contracz%, black rhing
calves follew their methers, evern in Flight, and consesucently ave more

vulnerable from webind,

There seenms 1ittle donbdbt that hyﬁ?as consritnie greally to
| |
I !
: rhine calf mortsality.

. Ovservation Yo, 9

o)

Turing the peried FPebruacy 1964 4o Sepiober 1600,

1

personally recorded the voaching of €95 rhira in th,

. . B . L -,ul
alene. The poaching wasidone mostly with steel:zcuble znares andimuszle

I
1 . | .
Lo :
co ' . : . -
: lcaders although riflss were occasionally flound o have been used, It
ir ho ever, thet this figuirs vdpreserds onl; fhaos bron it
f te my attention and, witheut a doubt, the actval numhe: Billed foav

exceeds theae recorded,

| ! ;
. | i ]
i : . - : P
i . Subseguont to 1943, more rhine have bheen norchad in this
- ) .
same oras. ;
:E
© Qlservetion ol
i .
I ] s
| & fatal encounter helwecen two adult bulls was venordeld in
Py . : i o
I L . ; : ,
: : e - — ks
; : the Mfurudzi populaticn in 1970, The dead gnimal was found scme] 200
k‘-/ i . H
Yards from the site o LThe srecunter and d13p1rﬁU6 coye o lone
| !
: : e Toned Lo

nn the head, naci and throoit and thvee lrozne

i4tx spine between the shouldare aad Rips,

It aypeared that the Figrt had lésted sons Sieg and thal

srocking Jown Il ghpesent, Tb o haa

1

srnoe thae victor hed

: : i
ther adminintered the three spinal injuriep whilat the victim weo

lying or ite side., Trom the zuantity of hlped at the scene of the

hettle, it was evident that the Injured ahimai had lein there flor

some time before gettiﬂg np and meving of £ 200 yoards belore dying,
: |
I ' I
-’ !




i
|
i

i( i

o,

Iésubsequentlx captured the vietor of

proved to bé a large bull which neasured 37
o

seyers lacerations oy Shs forehead, above t

m

hane of the postarior haorn. "hese wearw haal jin

when the animal struggled daring capture.
!

| |

Lt Sizerba &uﬂing 1944, we made geversl ztéonnts to eafteh

a heavily pregnant ehive cow withont success

recognisable because of|a moat peenliarly-shaped anterior horn ahd I

saw hcr, for the last time that vear, on 29th,

The Tolloving

,
O

Obslervation No. 11

[

i

canz, on she Sth. Bdptemther,

Sentembher,

shiin opswn oaninal

. N . i
was ecaptured together with her calf which was certainly no nore fthan

11 months arnd 1 week old, Unfortunitely nc weight was recorded it

tha nezsursapents wvere as follows,

Snoulder heliphl

Anterior horn{length

Patal length

45?!

?6"




SLSTT AT ST he
e . CHI-3 .vu.'L? I DR |

N {ad - bej’

: : f (a+b) (b+a %(h+c)(b+d
f i
; { JTRAIT | TRAIT |
_; X Y i
Sample- A, a b #(e) = a + b r
| - : :
: Samplei B, @ a Hlil(b) =¢c+ d | -
é e+ o| b+t al K e H(a).+ H(B) = 2 + bs o + d :
| - . - | ' .
j R . i i ;'
CI\.LCULATION? using data contained in Fig., 14 !
: ' |
|
_ upen | Thicket ! '
‘ S | ¥ulls 0 25 25 !
i ’ Cows 172 ST 1 5
: i 12 22 y
! Tnder the nul] hypoth-aizs -~ that there ls np differcnce hetween the
i choice of ‘ﬂ"m]tatc' in e spxes - chan bl zalewlated ss Collows.
o o | |
ol ! -
a\ | L s (om7 - 22|
SN ; i ; [
N || 25 x 19 x 12 x 32 r
R A G 500)2 !
: 25 » 1% w 10 ¢ 32
AU
_ = 44 x 90,000 |
: 182,400 g
E = 3,950,000
; o 182,500

- . z C s
T‘or one de; Lree of Treedon, x of{ 21.7 indicstes a

prob&hlllty,of less thay O. 005 that these itr.'o samples are estimstes

'@gof the same]pppulation. Therefor: one can concl de +hat there 19 |a

3 f131gniflcant dhfferenve ﬁn the choice of habttdt bﬂbwpen the mal

.:and'fcmales in the populatlon. : :
1 : N . !

€




YATE'S CORRECTION.

Yate‘s correction for continuity

is, in this case, calculated as followa,

i

for small samples

ﬁx:% - ( ad - bo = 3 )2 |

(a+h) (c+d) (a+e) (b+%)

(o= 300 -22)°% a4

182,400

( - 3522 )% 44

182,400

z
FPor ons degrees of freedom, 7(~ o
indicates & probability of less than 0.005

' S .
sanples are estimates of the same populati

CONCLISION.

F 25,01 still
that the two

Oita

!

These tests show that the null hypothesis should

be rejected as there appears to be only 3 ( 0.005'probability

that it is correct, and that there ig therefore e significant

difference. in the two zexes choice of diurral'resting gites.

|




CORKELATION CCEFFICIENTS.

FORMULA : © =

A ECx-2)2 £y -5 )7

CORRELATIONS 1

(1). Rhine fopulaticn
(2). BRhino Population
(B)f Rhino Population
(4);.Rhino éofnlation

(5). R.C.F. per Rhino

g(x-%)Y{(y-¥%)

!
Dénsity and Thicket R,C.F..
Dénsity and Scrub R.CLR..

Density and Woodland R.C.F..

Density and QOverall RiC.F..

and R.C.F., in Habitat;

(Fig.

(Fig.

(Fig.

(Fig.

(Fig,

§ - i APPENDIX 4.

s(a%).
So)).
a(c}h.
5(8)).

9)3



{(1). Correlation :

Rhino Population Density and Thicket ﬂ.C.F.. (Fig. 8(a)).

Rhino Population Density Thicket .C.F.

- 2 - -2

x | (x-x) |{x-x) y | (v-3) [Gr-3)"

2,30 + 1.1] 1.21 2.5 + 12.5| 136,25

1.0} - 0.2 0.04 7.4] - 2.6  6.76:

0.2 - 1.0 1.00 0.0| - 10.0| 100.00

|

TOTAL Y 3.5 TOTAL| 29.9 !

1.2 F 110.0

LE-n)? = 2,25 Z-71% = 263.01

R RS PSSR SNSRI E L TSR L

E(x-%)y-F)
(+ 1.1 )( +12,5 ) + 1i,75
(= 0.2 )( -2.6)

e32

fl
+

+ 10,00

( = 1.0 ){ =-10.0 )

F(x-%)y~F) = 24.2
AR E AT AR LA AR LA XS

x - S (x-%)(yp7) |
SECx a2 L (-7

= 2-2

/ 591.80

= 0.99753330

i
I
i
1

With two degrees of freedom the significance|probability for a |
. . i
correlation coefficient of 0.9975 is at the

L p- (001

o
99.16 Probabiljty leyel



q{

|
}
. |
(2). Correlation :

hino Population Denslty and Scrub R.C.F. (Fig. 8(b)).

Rhino Population Density

Serulb R.CLF.

i

x | (x-%) |(x-%)° y -5 | G-

2.3} 4 1,1]-1.21 | 6.4] - 2.2 4.84

1,01 - 0.2 0,04 114.2] + 5.6 | 31.36

{o.2{ - 1.0] 1.00 5.2 - 3.4 | 11.56
TOTAL | 3.5 TOTAL 125.8
x [1.2 v 8.6

$(x-0)2 = .25 G- = 4770

Ll b L L L s a2

Ilx-2)y-7) o

(+ 1.1 )(=2,2) = = %.42
(~0.2)(+5.6) = =~ h.12
(=10 =-3.4) = %.40

= - 0,14

*%******i*****%*****%****.

r = $(x-%){y-§) _
JEx -2 £y -7

= = 0,1

Aj_107.46

- . 0,14
10,4

- 0.01346 - , P = ) 0.1



%

(3). Correlation :

Rhino Population Density and Woodland #.G.F..

(Frig. 8(c)).

¢

Rhino Population Density, !Woo_dland R.C.F.
x| (x=%)|(x-%)2 ! vy -9 | G-5)E
2.3+ 1.1 1,21 IT.4 + 1.1 t.21
= 1.0 - 0.2] 0.04 5.7 - 0.6 0.36
0.2] - 1.0{ 1.00 59 - 0.4] 0.16
TOPAL 3.5 TOTAL i19.o
-~ 3 |1.2 ¥ 6.3
Lix-x)2 - 2.5 ACE R NS
A AR K A
2;( x-x ){y-¥§) i
(+ 1.1 3+ 1.1) = %+ 1'.21
(=0.2)(=06) = 3o0L12
o’ ’ : i
(= 1.0)( =044 ) = + 0,40
= 1.73
**********************ﬁ**
v, r = $(x-%)(y-3)
-2 (y-7 )"
- 113
_ NEXTEN
1. 97
= 0.87817258 P )0.1 |



T e e L e v mee

(Y

St

(4). Correlation

Rhino Population Density and Overall R

Rhino Populaticn Density

lchIl

(vig. e(d{)}.

Overall R.C.F.

x | (x-%) | (x=%)° vy |- | -5)f
2.3 [+ 1.1 1.21 [36.3]+ 11.4 | 129.96
1.0 | - 0.2 | 0,04 127.3|+ 2.4 5.76
0.2 |- 1.0]1.00 ’11.1 - 13,8 | 190,44
POTAL | 3.5 TOTAL| 7447
i X (1.2 ¥ 24.9
{(x-i)g - 2.25 f {(y-&)ﬁ - 526,16

***5{-*****-!—****%**%****E-‘i—***-i(—

x-%)(y-%) ]

+ 1.1 ) (4114 ) = +'12.54

- 0.2 ) (+2.4) = - 0.48

- 1.0 ) ( -13.8) = + 13.80
= 25.86

*********************'}é*****

poe {(x-3)(y-F)
S -5 8 (v -5 )F
- __25.86 g

~/ T33-9

25,86
27.09

1

0.95459579



(5). Correlation 1

R.C.,F. per Hhino and R,C.F, in Habitat,

R.GC.¥, in Habitat

(Fig. 9).

: R.C.F, per Rhino

.

. - - _ol
x | {x-X) [x-x)g ¥ | {v-¥) (Y‘y)zi
36.3 | +11.4] 129.96 ' 15.8 | - 21.7 4?0.89%
127.3 | + 2.4 5.76 27.3 | - 10.2] 104.04
11,1 ~13.8[190.44 69.4 | + 31.9[1017.61
TOTALT4.7 TOTAL |112.5
% [24.9 ¥y [:31.5
é(x-:’c)z = 326.16 Z(y-§)2 = 1592.54
Fe W W H P W W RPN Fe B AW A
Zlx-%)(y-7) :
(+11.4 )} { -21.7 ) = - 247.38
(+ 2.4 ) { -10.2 ) = |- 24.48
(-13.8) {+31.9) = |- 440,22 ;l
: - & 712.08 |
*********************%* :
r = 2.( X - X) ( 5 ~i§ )
/i(x-i)z £ (yl-5)°
- - 712.08
A 519,422.85
- - 712.10
+ 720.70 :
= ~0.98806715 ‘ 2 - o0z
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